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1 

WHAT IS CLAIMED IS: 

1 1. 	Apparatus (28, 30) adapted for interleaved transmissions over a rad' 	interface (32) 

2 with both a circuit switched (CS) Global System for Mobile Communicati -1 (GSM) network 

3 and Long Term Evolution (LTE) network, the apparatus being conf :tired to generate a 

4 scheduling map (40), the scheduling map being configured to inform a 	east one of the circuit 

5 switched (CS) Global System for Mobile Communication (GSM) n 	ork and the Long Term 

6 Evolution (LTE) network of time intervals that can be used for 	1 to transmissions to or from 

7 the wireless terminal; 

8 characterized in that that a length of the scheduling 	-tap is a multiple of sixty or one 

9 hundred twenty transmission time intervals of the Lo L Term Evolution (LTE) network. 

1 2. The apparatus of claim 1, further comprisi f .,. 

2 a 	communications 	interface 	(52, 	42) 	•onfigured 	to 	facilitate 	the 	interleaved 

3 transmissions over the radio interface (32); 

4 a communications handler (44, 54) 	, configured to operate in accordance with the 

5 scheduling map for processing the interlea 	d transmissions; 

6 a scheduling map generator (46, -6) configured to generate the scheduling map. 

1 3. 	The apparatus of clan 	I, wherein the apparatus comprises a node (28) of a radio 

2 access 	 network. 

1 4. 	The apparatus 	claim 1, wherein the apparatus comprises a wireless terminal (30) 

2 which communicates o -r the radio interface (32) with a node of a radio access network. 

1 5. 	A met sd of generating a scheduling map (40) for use in a radio access network, 

2 the method com 	ising: 

3 config 	ing the scheduling map (40) to prescribe time intervals that can be used for 

4 interleaved 	ransmissions over a radio interface (32) to or from a wireless terminal, the 

5 intcrleav 	transmissions to or from the wireless terminal being interleaved with respect to a 

6 circui 	witched (CS) Global System for Mobile Communication (GSM) network and a Long 

7 Ter 	Evolution (LTE) network; 

8 the method characterized by setting a length of the scheduling map (40) to be a multiple 

9 of sixty or one hundred twenty transmission time intervals of the Long Term Evolution (LTE) 

I network. 
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1 6. The method of claim 5, further comprising generating the scheduling tu:15 (40) at a 

2 node 	 of 	a 	 radio 	 access 	 network. 

1 7. 	The method of claim 5, further comprising generating the sche,, fling map (40) at 

2 the 	 wireless 	 terminal. 

1 8. 	Apparatus (28, 30) adapted for interleaved transmissions ever a radio interface (32) 

2 with both a circuit switched (CS) Global System for Mobile Cot r munication (GSM) network 

3 and Long Term Evolution (LTE) network, the apparatus b ing configured to generate a 

4 scheduling map (40), the scheduling map (40) being confi fired to inform at least one of the 

5 circuit switched (CS) Global System for Mobile Commun ation (GSM) network and the Long 

6 Term Evolution (LTE) network of time intervals that 	n be used for data transmissions to or 

7 from the wireless terminal; 

8 characterized in that the apparatus is eon • !tired to generate the scheduling map (40) 

9 using two or more of the following variables or , arameters: 

10 an offset delay between trans 	ssion time intervals of the Long Term Evolution 

11 (LTE) network and a start of a GSM traffi • nulti-frame; 

12 a guard delay required b 	at least one of hardware and software of the wireless 

13 terminal to move from a GSM tran 	tit operation to a LTE receive or from a GSM receive 

14 operation to a LTE transmit operat • ; 

15 a time slot numb- r used for GSM voice transmissions both in an uplink (UL) 

16 communication across the To 	o interface (32) from the wireless terminal and a downlink (DL) 

17 communication across the 3dio interface (32) toward the wireless terminal; 

18 a GSM 	me delay difference between uplink (UL) and downlink (DL) 

19 timeslots; 

20 an t i 'cation whether a half rate or a full rate codec is used; 

21 a 	indication whether a dual receiver structure or a single receiver structure is 

2 2 used; and 

23 an indication of what type time division method is to be implemented. 

1 6 	The apparatus of claim 8, wherein the apparatus comprises a node (28) of a radio 

2 ace= s 	 network. 

1 10. 	The apparatus of claim 8, wherein the apparatus comprises a wireless terminal 

(30) which communicates over the radio interface (32) with a node (28) of a radio access 

3 network. 
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1 11. 	The apparatus of claim 8, wherein the apparatus is configured to 	egenerate at 

2 least a portion of the scheduling map (40) when there is change of the one 	r more of the 

3 variables 	 or 	 parameters. 

1 12. The apparatus of claim 11, wherein where there is the chan t,of the one or more of 

2 the variables or parameters the wireless terminal is configured to 	nd either a regenerated 

3 scheduling map (40) or a changed variable or parameter to a nod 	of a radio access network. 

1 13. The apparatus of claim 8, further comprising: 

2 a 	communications 	interface 	(52, 	42) 	con fig 	•d 	to 	facilitate 	the 	interleaved 

3 transmissions over the radio interface (32); 

4 a scheduling map (40) generator (46, 56) co. igured to generate the scheduling map 

5 (40). 

1 14. 	A method of generating a sch doling map (40) configured to prescribe time 

2 intervals that can be used for interleaved tr. 1 missions over a radio interface (32) to or from a 

3 wireless terminal (30), the interleaved tr 	smissions to or from the wireless terminal (30) being 

4 interleaved with respect to a circuit s 	tched (CS) Global System for Mobile Communication 

5 (GSM) network and a Long Ter 	Evolution (LTE) network; the method characterized by 

6 generating the scheduling map (40) using two or more of the following variables or 

7 parameters: 

8 an offset del. 	between transmission time intervals of the Long Term Evolution 

9 (LTE) network and a sta 	of a GSM traffic multi-frame; 

10 a guard • clay utilized by at least one of hardware and software of the wireless 

11 terminal to move fr m a GSM transmit operation to a LTE receive or from a GSM receive 

12 operation to a LT r transmit operation; 

13 . time slot number used for GSM voice transmissions both in an uplink (UL) 

14 communicat in across the radio interface (32) from the wireless terminal and a downlink (DL) 

15 commurn 4 non across the radio interface (32) toward the wireless terminal; 

16 a GSM time delay difference between uplink (UL) and downlink (DL) 

17 time 	ots; 

18 an indication whether a half rate or a full rate codec is used; 

19 an indication whether a dual receiver structure or a single receiver structure is 

2 0 used; and 

an indication of what type time division method is to be implemented. 
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1 15. 	The method of claim 14, further comprising regenerating at least a ,onion of the 

2 scheduling map (40) when there is change of one or more of the variable 	or parameters. 

1 16. 	The method of claim 9, further comprising acquiring at leas • one of the variables 

2 or parameters 	by 	a 	node 	of a 	radio 	access 	network 	from 	c 	wireless 	terminal. 

1 17. 	Apparatus (28, 30) adapted for interleaved transmi 	ions over a radio interface 

2 (32) with both a circuit switched (CS) Global System for 	abile Communication (GSM) 

3 network and Long Term Evolution (LTE) network, chara erized in that the apparatus is 

4 configured to generate both an uplink (UL) schcdulin 	map (40) and a downlink (DL) 

5 scheduling map (40), the uplink (UL) scheduling map ' i ) being configured to prescribe time 

6 intervals in which a wireless terminal can send infori , tion in LTE transmission time intervals 

7 across the radio interface (32), the downlink (DL 	scheduling map (40) being configured to 

8 prescribe time intervals in which the wircles • terminal can receive information in LTE 

9 transmission 	time 	intervals 	fr 	n 	the 	radio 	interface 	(32). 

1 18. 	The apparatus of claim 17, , 	("rein the apparatus comprises a node (28) of a radio 

2 access 	 network. 

1 19. 	The apparatus of c , im 17, wherein the apparatus comprises a wireless terminal 

2 (30) which communicates ov 	the radio interface (32) with a node (28) of a radio access 

3 network. 

1 20. The appar. 	of claim 17, wherein the wireless terminal (30) is further configured 

2 to send both the upli 	(UL) scheduling map (40) and the downlink (DL) scheduling map (40) 

3 across 	the 	r 	io 	interface 	(32) 	of 	an 	LTE 	radio 	access 	network. 

1 21. T c apparatus of claim 17, further comprising: 

2 a e4mmunieations interface (52, 42) configured to perform transmissions across the 

3 radio in 	rface (32) in accordance with the uplink (UL) scheduling map (40) and in accordance 

4 with 	e downlink (DL) scheduling map (40); 

5 a scheduling map (40) generator (46, 56) configured to generate the LTE transmit 

6 heduling 	map 	(40) 	and 	the 	LTE 	receive 	scheduling 	map 	(40). 
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1 22. 	The apparatus of claim 17, wherein the apparatus comprises a nod - of a radio 

2 access network configured to receive, across the radio interface (32), one or mor variables or 

3 parameters from the wireless terminal, the node being further configured to use the one or 

4 more variables or parameters to generate both the uplink (UL) schedulin_ nap (40) and the 

5 downlink 	 (DL) 	 scheduling 	 ma ., 	 (40). 

1 23. 	A method of generating a scheduling map (40) f 	scheduling interleaved 

2 transmissions over a radio interface (32) with both a circuit switc ed (CS) Global System for 

3 Mobile Communication (GSM) network and Long Term Evoluti o n (LTE) network, the method 

4 characterized by configuring both an uplink (UL) schedul in 	map (40) and a downlink (DL) 

5 scheduling map (40), the uplink (UL) scheduling map (40 	.eing configured to prescribe time 

6 intervals in which a wireless terminal can send infortnat 4n in LTE transmission time intervals 

7 across the radio interface (32), the downlink (DL) s 	eduling map (40) being configured to 

8 prescribe time intervals in which the wireless 	ninal can receive information in LTE 

9 transmission 	time 	intervals 	from 	the 	radio 	interface 	(32). 

1 24. 	The method of claim 23, further •omprising generating the uplink (UL) scheduling 

2 map (40) and the downlink (DL) scheduli , g map (40) at a node (28) of a radio access network. 

1 25. 	The method of claim 23 	rther comprising generating the uplink (UL) scheduling 

2 map (40) and the downlink ( Pi 	) scheduling map (40) 	at a wireless terminal (30). 

1 26. Apparatus (28, 31 	adapted for interleaved transmissions over a radio interface (32) 

2 with both a circuit switch 	(CS) Global System for Mobile Communication (GSM) network 

3 and Long Term Evolu on (LTE) network, the apparatus being configured to generate a 

4 scheduling map (40), 	e scheduling map (40) being configured to inform at least one of the 

5 circuit switched (C 	Global System for Mobile Communication (GSM) network and the Long 

6 Term Evolution 	TE) network of time intervals that can be used for data transmissions to or 

7 from the wirel ss terminal; 

8 char eterized in that the apparatus is configured to use the scheduling map (40) to 

9 determin 	a LTE transmission time interval in which to send a scheduling request on an uplink 

10 (UL) 	over 	the 	radio 	interface 	(32) 	to 	the 	LTE 	network. 

1 27. The apparatus of claim 26, further comprising: 

2 a communications interface (52, 42) configured to facilitate sending of the scheduling 

3 request to the LTE network; 
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4 a scheduling map (40) generator (46, 56) configured to generate the s leduling map 

5 (40); 

6 a scheduler which operates in accordance with the scheduling tn: , (40) to determine 

7 the LTE transmission time interval in which to send the scheduling •=quest over the radio 

8 interface 	(32) 	to 	the 	 E 	network. 

1 28. The apparatus of claim 27, wherein the apparatus i 	further configured to use the 

2 scheduling map (40) to determine when a LTE uplink (U ) data transmission can occur 

3 depending 	on 	a 	timing 	of 	a 	grant 	om 	the 	LTE 	network. 

1 29. The apparatus of claim 27, wherein the , ,,paratus is further configured to use the 

2 scheduling map (40) to determine when an ACK . r NACK can be received from the LTE 

3 network. 

1 30. A method of generating a sched 	ing map (40) configured to inform at least one of 

2 a circuit switched (CS) Global System fo , 	obile Communication (GSM) network and a Long 

3 Term Evolution (LTE) network of ti 	intervals that can be used for data transmissions to or 

4 from a wireless terminal, the met ,  od characterized by using the scheduling map (40) to 

5 determine a LTE transmission tit • - interval in which to send a scheduling request on an uplink 

6 (UL) 	over 	the 	ra• • 	interface 	(32) 	to 	the 	LTE 	network. 
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CLAIMS 

1. An apparatus 	(28, 	30) 	adapted 	for interleaved transmissions 

over 	a 	radio 	interface 	(32) 	with 	both 	a 	circuit 	switched 	(CS) 

Global System for Mobile Communication (GSM) network and Long Term 

Evolution 	(LTE) 	network, 	wherein the 	apparatus 	is 	configured to 

generate both an uplink 	(UL) 	scheduling map 	(40) 	and a downlink 

(DL) 	scheduling 	map 	(40), 	the 	uplink 	(UL) 	scheduling 	map 	(40) 

being configured to prescribe time 	intervals in which a wireless 

terminal 	can send information in LTE transmission time intervals 

across the radio interface 	(32), 	the downlink 	(DL) 	scheduling map 

(40) 	being 	configured 	to prescribe 	time 	intervals 	in which the 

wireless terminal can receive information in LTE transmission time 

intervals 	from 	the 	radio 	interface 	(32), 	such 	that 	the 

transmission time or reception time of an ACK or NACK over the LTE 

network is dependent upon at least one of the uplink or downlink 

scheduling maps. 

2. The apparatus of claim 1, further comprising: 

a 	communications 	interface 	(52, 	42) 	configured 	to 	perform 

transmissions across 	the radio 	interface 	(32) 	in accordance with 

the 	uplink 	(UL) 	scheduling map 	(40) 	and 	in accordance 	with the 

downlink (DL) 	scheduling map (40); 

a 	scheduling 	map 	(40) 	generator 	(46, 	56) 	configured 	to 

generate the LTE transmit scheduling map 	(40) 	and the LTE receive 

scheduling map 	(40). 

3. The 	apparatus 	of 	claim 	1 	or 	2, 	wherein 	the 	apparatus 	is 

configured to use the uplink scheduling map 	(40) 	to determine a 

LTE 	transmission 	time 	interval 	in 	which 	to 	send 	a 	scheduling 

request on an uplink (UL) 	over the radio interface 	(32) 	to the LTE 

network. 

4. The apparatus of claim 3, 	further comprising: 
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a scheduler arranged to operate in accordance with the uplink 

scheduling 	map 	(40) 	to 	determine 	the 	LTE 	transmission 	time 

interval 	in which to send the scheduling request over the radio 

interface (32) 	to the LTE network. 

5. 	The apparatus 	of 	claim 4, 	wherein the apparatus 	is 	further 

configured to use the uplink scheduling map (40) to determine when 

a 	LTE 	uplink 	(UL) 	data 	transmission 	can 	occur 	depending 	on 	a 

timing of a grant from the LTE network. 

G. 	The 	apparatus 	according 	to 	any preceding claim, 	wherein a 

length of the uplink and/or downlink scheduling map is a multiple 

of sixty or one hundred and twenty transmission time intervals of 

the Long Term Evolution (LTE) network. 

7. 	The apparatus according to any preceding claim, wherein the 

apparatus 	is 	configured to generate 	the uplink and/or 	downlink 

scheduling map 	(40) 	using two or more of the following variables 

or parameters: 

an offset 	delay between transmission time 	intervals 	of 	the 

Long Term Evolution 	(LTE) 	network and a start of a GSM traffic 

multi-frame; 

a 	guard 	delay 	required 	by 	at 	least 	one 	of 	hardware 	and 

software 	of 	the 	wireless 	terminal 	to move 	from a GSM 	transmit 

operation to a LTE receive or from a GSM receive operation to a 

LTE transmit operation; 

a time slot number used for GSM voice transmissions both in 

an uplink 	(UL) 	communication across the radio interface 	(32) 	from 

the wireless terminal and a downlink (DL) 	communication across the 

radio interface 	(32) 	toward the wireless terminal; 

a GSM time delay difference between uplink (UL) 	and downlink 

(DL) 	timeslots; 

an 	indication whether a half 	rate 	or a 	full 	rate 	codec is 

used; 

an indication whether a dual receiver structure or a single 

receiver structure is used; and 
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an 	indication of what 	type 	time 	division method is 	to be 

implemented. 

8. The apparatus according to claim 7, wherein the apparatus is 

configured to regenerate at least a portion of the uplink and/or 

downlink scheduling map (40) when there is a change of the one or 

more of the variables or parameters. 

9. The apparatus according to claim 8, wherein when there is the 

change 	of 	the 	one 	or more 	of 	the 	variables 	or parameters 	the 

wireless 	terminal 	is 	configured 	to 	send 	either 	a 	regenerated 

scheduling map 	(40) 	or a changed variable or parameter to a node 

of a radio access network. 

10. The apparatus of any preceding claim, 	wherein the apparatus 

comprises a node (28) of a radio access network. 

11. The apparatus of any of claims 	1 to 9, wherein the apparatus 

comprises a wireless 	terminal 	(30) 	arranged to 	communicate over 

the 	radio 	interface 	(32) 	with 	a 	node 	(28) 	of 	a 	radio 	access 

network. 

12. The apparatus of any preceding claim, 	wherein the wireless 

terminal 	(30) 	is further configured to send both the uplink 	(UL) 

scheduling 	map 	(40) 	and 	the 	downlink 	(DL) 	scheduling 	map 	(40) 

across the radio interface (32) of an LTE radio access network. 

13. A method of generating a scheduling map 	(40) 	for scheduling 

interleaved transmissions over a radio interface 	(32) 	with both a 

circuit switched 	(CS) 	Global System for Mobile Communication 	(GSM) 

network 	and 	Long 	Term 	Evolution 	(LTE) 	network, 	the 	method 

comprising configuring both an uplink 	(UL) 	scheduling map 	(40) 	and 

a 	downlink 	(DL) 	scheduling map 	(40), 	the uplink 	(UL) 	scheduling 

map 	(40) 	being configured to prescribe time intervals in which a 

wireless 	terminal 	can send information in LTE 	transmission 	time 

intervals 	across 	the 	radio 	interface 	(32), 	the 	downlink 	(DL) 

scheduling map 	(40) 	being configured to prescribe time 	intervals 



32 

in which 	the 	wireless 	terminal 	can receive 	information 	in LTE 

transmission 	time 	intervals 	from 	the 	radio 	interface 	(32), 	such 

that the transmission time or reception time of an ACK or NACK 

over the LTE network is dependent upon at least one of the uplink 

or downlink scheduling maps. 

14. The 	method 	of 	claim 	13, 	further 	comprising 	the 	step 	of 

setting a length of the scheduling map 	(40) 	to be a multiple of 

sixty or one hundred and twenty transmission time intervals of the 

Long Term Evolution (LTE) network. 

15. The method of claim 13 or 14, 	further comprising the step of 

generating 	the 	scheduling 	map 	(40) 	using 	two 	or 	more 	of 	the 

following variables or parameters: 

an offset delay between transmission time intervals 	of the 

Long Term Evolution 	(LTE) 	network and a start of a GSM traffic 

multi-frame; 

a 	guard 	delay 	utilized 	by 	at 	least 	one 	of 	hardware 	and 

software 	of 	the 	wireless 	terminal 	to 	move 	from 	a 	GSM 	transmit 

operation to a LTE receive or from a GSM receive operation to a 

LTE transmit operation; 

a time slot number used for GSM voice transmissions both in 

an uplink 	(UL) 	communication across 	the radio interface 	(32) 	from 

the wireless terminal and a downlink (DL) communication across the 

radio interface 	(32) 	toward the wireless terminal; 

a GSM time delay difference between uplink (UL) and downlink 

(DL) 	timeslots; 

an indication whether a half 	rate or a 	full 	rate codec 	is 

used; 

an indication whether a dual receiver structure or a single 

receiver structure is used; and 

an 	indication 	of 	what 	type 	time 	division method 	is 	to be 

implemented. 


