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7.3.8 Uplink Capacity Enhancements for LTE

WID in RP-160664
Specification of 256QAM in uplink transmission, with focus on the design of MCS table, 256QAM related signalling, and UE category. In addition, specify support of UL PUSCH in special subframe (the work starts from Q3 2016).
R1-163344
Work Plan for the UL Capacity Enhancement for LTE WI
Ericsson, CMCC
Note – according to the WID agreed by RAN plenary, work on PUSCH in UpPTS will not start until Q3 – hence companies are welcome to submit contributions earlier but there will not be an agenda item or online discussion before Q3. 

Constellation
R1-163269
Non-uniform 256QAM for UL Capacity Enhancement
Sony
R1-163650
WF on UL 256QAM modulation mapping
Huawei, HiSilicon, CATR, Nokia, Alcatel-Lucent Shanghai Bell, Ericsson
Agreement:

Re-use the modulation mapping in section 7.1.5 of 36.211 for UL 256QAM

MCS & TBS tables
R1-163347
Physical Layer Design Aspects of UL 256QAM
Ericsson
Agreements:

· Assume the same number of bits for the MCS field in the DCI message to support UL 256QAM as it is currently, i.e. 5 bits

· MCS table supporting UL 256QAM can only be used in the UE specific search space for DCI format 0 and DCI format 4, and any new UL DCI format introduced for LAA, when the CRC is scrambled with C-RNTI
· FFS whether the configuration of the UL 256QAM MCS table can be done separately for DCI formats 0 and 4

· Configure the use of the MCS table for UL 256QAM separately per uplink power control subframe set

· Introduce Qm corresponding to 256QAM for UL at applicable places in the specification
· UL 256QAM and DL 256QAM are configured independently.
R1-163060
Discussion of UL 256QAM
Qualcomm Incorporated
R1-162865
Discussion on UL 256QAM design
CMCC
R1-162624
TBS table design for UL 256QAM
Huawei, HiSilicon
R1-163346
On the Performance of UL 256QAM
Ericsson
R1-163345
MCS Table Design for UL 256QAM
Ericsson
R1-162140
MCS table for UL 256QAM
Huawei, HiSilicon
R1-163696
Discussion on standardization impacts of UL 256QAM
Intel Corporation
Sections 2.1
Revision of R1-162372
R1-162787
On 256QAM UL MCS Table design
Nokia, Alcatel-Lucent Shanghai Bell
R1-163690
WF on UL 256QAM
Ericsson, Nokia, Alcatel-Lucent Shanghai Bell
R1-163652
WF on UL 256QAM MCS table
Huawei, HiSilicon, CATR, ZTE
Agreements:

· The minimum TBS index for 16QAM is 11
· The minimum TBS index for 64QAM is 20
· The minimum TBS index for 256QAM is 30

· 3 entries are reserved for retransmissions
· The number of PUSCH MCS entries to support 256QAM is down-selected between
· Alt 1: 6

· Alt 2: 5
· Alt 3: 4

R1-163651
WF on UL 256QAM TBS table
Huawei, HiSilicon, CATR, CMCC, China Unicom, China Telecom, ZTE, Deutsche Telekom, Sprint
Also supported by AT&T.

Agreements:

· Reference number of REs available in PUSCH for UL 256QAM TBS design is 144 REs/PRB

· The maximum coding rate for PUSCH with 256QAM should not exceed 0.931

· FFS whether or not to introduce new TBS index(es) for PUSCH with 256QAM
· Companies are encouraged to submit evaluations to RAN1#85
EVM
R1-163061
Initial link level evaluation results for UL 256QAM
Qualcomm Incorporated
RAN4 is assumed to be already doing this work. 
UE categories

R1-162622
Discussion on UE categories with introduction of UL 256QAM
Huawei, HiSilicon
R1-162786
On 256QAM UL UE categories and UE capability signalling
Nokia, Alcatel-Lucent Shanghai Bell
R1-163348
UE Category and UE Capability Support for UL 256QAM
Ericsson
R1-163696
Discussion on standardization impacts of UL 256QAM
Intel Corporation
Section 2.3

Revision of R1-162372
R1-163708
WF on UL 256QAM UE capabilities
Nokia, Alcatel-Lucent Shanghai Bell, Ericsson
Agreements:
· Introduce at least 3 new UL UE categories achieving peak data rate for 256QAM PUSCH

· Based on UL UE category 5

· Based on UL UE category 13

· Based on UL UE category 14

· FFS: Based on UL UE category 8

Note: the 256QAM UL peak data rate is around 30-40% higher than the base categories listed above.
· Extend the UL/DL UE category combinations in TS 36.306 to include for each current DL UE category paired with a 64QAM UL UE category a new combination with the respective enhanced 256QAM UL UE category
· A UE signalling a 256QAM category shall also signal its base category
· UE 256QAM UL support/capability can only be indicated by a UE belonging to the new UL UE Categories achieving 256QAM UL peak data rate (i.e. ue-CategoryUL >14).
· Send an LS to RAN4 to ask for their input on whether the 256QAM support should be per UE or per band & band combination - R1-163463 (Klaus, Nokia)
Note that RAN1 assumes that UE capability signalling details are up to RAN2.









