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CLAIMS

1. A wireless device, comprising:
a plurality of antennas;
a radio operably coupled to the plurality of antennas; and
a processor operably coupled to the radio;
wherein the wireless device is configured to:
establish a first radio resource control (RRC) connection with a base station of a
cellular network;
transmit channel state information (CSI) capability information to the base
station, wherein the capability information comprises information on concurrent CSI
processing capability of the wireless device;
wherein the CSI capability information specifies a first type of capability when
concurrent CSI processing is requested for two or more different component carriers, and
wherein the capability information specifies a second type of capability when concurrent CSI

processing is requested for a single component carrier using multiple codebook types.

2. The wireless device of claim 1,
wherein the CSI capability information is useable by the base station in formulating

concurrent CSI processing requests to the wireless device.

3. The wireless device of claim 1,

wherein the CSI capability information indicates that the wireless device supports
concurrent CSI reporting when multiple concurrent instances of CSI processing are requested
for two or more different component carriers; and

wherein the CSI capability information indicates that the wireless device does not
support concurrent CSI reporting when multiple concurrent instances of CSI processing are

requested for a single component carrier using multiple codebook types.

4. The wireless device of claim 1,
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wherein the CSI capability information specifies separate concurrent CSI reporting
capability for each of the following scenarios:

1) multiple concurrent instances of CSI processing are requested for a single
component carrier;

2) multiple concurrent instances of CSI processing are requested for multiple
component carriers, and the multiple component carriers are in a same operating
frequency band.

3) multiple concurrent instances of CSI processing are requested for multiple
component carriers, and the multiple component carriers are in different operating

frequency bands.

5. The wireless device of claim 1,
wherein the capability information includes a maximum number of CSI

resources for all codebook types.

6. The wireless device of claim 5,
wherein the capability information includes one or both of 1) a maximum number of

ports per CSI-RS resource or 2) a maximum total number of ports across all CSI-RS resources.

7. The wireless device of claim 1,
wherein the capability information includes specific codebook type

combinations that are supported for concurrent CSI processing.

8. The wireless device of claim 7,
wherein the capability information includes a maximum number of CSI

resources for each codebook type combination that is supported for concurrent CSI processing.

9. The wireless device of claim 1,
wherein the capability information includes weighting factors for each of a
plurality of codebook types, wherein the weighting factors are usable by the base station in

assessing usage of CSI resources in CSI processing requests.
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10. The wireless device of claim 1,
wherein the capability information includes a plurality of maximum CSI

resource configurations for each of one or more codebook types.

11. The wireless device of claim 10,
wherein each maximum CSI resource configuration comprises 1) a maximum number
of ports per CSI reference signal, 2) a maximum number of CSI reference signals, and 3) a

maximum total number of ports.

12. The wireless device of claim 1,
wherein the wireless device is further configured to:
receive multiple CSI requests from the base station on a downlink channel,
wherein the multiple CSI requests include a first CSI request that specifies configuration of
first CSI resources on the wireless device to generate a first CSI report and a second CSI
request that specifies configuration of second CSI resources on the wireless device to generate
a second CSI report;
configure the first CSI resources on the wireless device to perform
measurements on the downlink channel;
generate the first CSI report and the second CSI report based on the configured
first CSI resources; and

transmit the first CSI report and the second CSI report to the base station.

13. The wireless device of claim 1,
wherein the wireless device is further configured to:
receive multiple CSI requests from the base station on a downlink channel;
generate one or more CSI reports based on the requests, wherein the wireless
device is further configured to report only a first subset of rank indicators for a first type of
CSI reporting and to report only a second subset of rank indicators for a second type of CSI

reporting.

14. The wireless device of claim 13,
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wherein the wireless device is configured to generate rank indicators 1 or 2 for Type II
CSI reporting, and wherein the wireless device is configured to generate rank indicators 3 or 4

for Type I CSI reporting.

15. The wireless device of claim 1,
wherein the wireless device is further configured to:
receive multiple CSI requests from the base station on a downlink channel
requesting concurrent CSI processing;
generate at least one CSI report based on the requests, wherein the CSI report
includes a CSI payload having a determined size, wherein CSI data generated in response to
the concurrent CSI processing is larger than the determined size of the CSI payload;
wherein the wireless device is configured to prioritize inclusion of CSI data in

the CSI payload based on a predetermined priority of codebook types.

16. A user equipment (UE), comprising:
a plurality of antennas;
a radio operably coupled to the plurality of antennas; and
a processor operably coupled to the radio;
wherein the UE is configured to:
establish a first radio resource control (RRC) connection with a base station of a
cellular network;
receive a plurality of channel state information (CSI) requests from the base
station, wherein
transmit channel state information (CSI) capability information to the base
station, wherein the capability information comprises information on concurrent CSI
processing capability of the UE;
wherein the capability information includes specific codebook type

combinations that are supported for concurrent CSI processing.

17. A user equipment (UE), comprising:
a plurality of antennas;

a radio operably coupled to the plurality of antennas; and
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a processor operably coupled to the radio;
wherein the UE is configured to:
establish a first radio resource control (RRC) connection with a base station of a
cellular network;
receive a plurality of channel state information (CSI) requests from the base
station, wherein
transmit channel state information (CSI) capability information to the base
station, wherein the capability information comprises information on concurrent CSI
processing capability of the UE;
wherein the capability information includes one or more of a maximum number
of CSI resources for each codebook type combination, a maximum number of ports per CSI-

RS resource, or a maximum total number of ports across all CSI-RS resources.

18. A user equipment (UE), comprising:
a plurality of antennas;
a radio operably coupled to the plurality of antennas; and
a processor operably coupled to the radio;
wherein the UE is configured to:
receive multiple CSI requests from the base station on a downlink channel,
wherein the multiple CSI requests include a first CSI request that specifies configuration of
first CSI resources on the UE to generate a first CSI report and a second CSI request that
specifies configuration of second CSI resources on the UE to generate a second CSI report;
configure the first CSI resources on the UE to perform measurements on the
downlink channel;
generate the first CSI report and the second CSI report based on the configured
first CSI resources; and

transmit the first CSI report and the second CSI report to the base station.

19. An apparatus, comprising:
a processor configured to cause a wireless device to:
establish a first radio resource control (RRC) connection with a base station of a

cellular network;
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transmit channel state information (CSI) capability information to the base
station, wherein the capability information comprises information on concurrent CSI
processing capability of the wireless device;

wherein the CSI capability information indicates that the wireless device
supports concurrent CSI reporting when multiple concurrent instances of CSI processing
using multiple codebook types are requested for two or more different component carriers;
and

wherein the CSI capability information indicates that the wireless device does
not support concurrent CSI reporting when multiple concurrent instances of CSI processing

using multiple codebook types are requested for a single component carrier.

20. The apparatus of claim 19,
wherein the capability information includes specific codebook type combinations that

are supported for concurrent CSI processing.

21. A cellular base station, comprising:
a plurality of antennas;
a radio operably coupled to the plurality of antennas; and
a processor operably coupled to the radio;
wherein the cellular base station is configured to:
establish a first radio resource control (RRC) connection with a user equipment
(UE) of a cellular network;
generate and transmit a single channel state information (CSI) report
configuration to the UE, wherein the single CSI report configuration comprises information
for configuring a plurality of concurrent CSI processing reports and further comprises a
plurality of codebook configuration parameters specifying different codebook types, wherein
the CSI report configuration is useable for configuring the UE with a plurality of concurrent
CSI processing requests, wherein two or more of the plurality of concurrent CSI processing

requests use the different codebook types.

22. A user equipment (UE), comprising:

a plurality of antennas;
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a radio operably coupled to the plurality of antennas; and
a processor operably coupled to the radio;
wherein the UE is configured to:
receive a channel state information (CSI) report configuration from the base
station on a downlink channel, wherein the CSI report configuration comprises information
for configuring a plurality of concurrent CSI processing reports, wherein the CSI report
configuration comprises a plurality of codebook configuration parameters specifying different
codebook types, wherein two or more of the plurality of concurrent CSI processing requests
use the different codebook types;
configure a first channel measurement resource and a first interference
measurement resource on the UE to perform CSI measurements on the downlink channel;
generate a plurality of CSI reports based on the first channel measurement
resource and the first interference measurement resource resources; and

transmit the plurality of CSI reports to the base station.

23. A user equipment (UE), comprising:
a plurality of antennas;
a radio operably coupled to the plurality of antennas; and
a processor operably coupled to the radio;
wherein the UE is configured to:
receive at least one channel state information (CSI) report configuration from
the base station on a downlink channel, wherein the at least one CSI report configuration
comprises information for configuring a plurality of concurrent CSI processing reports;
receive a plurality of CSI reference signals for concurrent CSI reporting;
wherein the at least one CSI report configuration specifies a first minimum time
offset between a last symbol of a last downlink control information (DCI) containing a CSI
report configuration and a CSI reference signal and a second minimum time offset between a
last symbol of a last one of the CSI reference signals and an uplink channel;
perform at least one measurement on the each of the CSI reference signals to
generate CSI;
transmit the CSI in the uplink channel;
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wherein the UE performs the at least one measurement based on the first
minimum time offset;
wherein the UE transmits the CSI in the uplink channel based on the second

minimum time offset.
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