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1 Summary of the progresses in RAN#64
In RAN#64 several documents [1] [2] [3] [4] were submitted in relation to the introduction of a UE capability of UL 64 QAM, and in the end the document “Way forward on introducing signaling for UL 64QAM in Rel-12” in [4] was approved.

The agreed proposals are copied below for your convenience:  
· RAN to agree on the introduction of UE capability signalling for UL 64QAM from a Rel-12.

· RAN WGs to work on the CRs in Q4 and the work will be done under TEI 12.

· No CRs introducing the signalling should be approved by RAN before the approval of the WI on the introduction of the requirements for 64 QAM UL in RAN4.  

· RAN to decide in RAN#65 whether this UE capability should be optionally supported by UEs of categories 1, 2, 3 and 4.
In this contribution, we continue the discussion on:

- Categories 1,2,3 and 4: whether the UE capability should be optionally supported by UEs of categories 1,2,3 and 4 
- Signalling options: whether the UE capability shall be indicated per UE, per band, per bandwidth class , per band combination or per band combination and per bandwidth class.
2 Proposed way forward in RAN#65
Categories 1, 2, 3 and 4.
In RAN#64 there was no time to discuss the usefulness of introducing optional 64QAM support for categories 1, 2, 3 and 4. 
Considering that UL 64QAM is an optional capability for UEs, there is no additional work to support it from the signalling perspective. The only additional specification work to support UL64QAM for cat 1-4 UEs is to update “Maximum number of UL-SCH transport block bits transmitted within a TTI”, “Maximum number of bits of an UL-SCH transport block transmitted within a TTI” and “Support for 64QAM in UL” for Table 4.1-2: Uplink physical layer parameter values set by the field ue-Category and “Total layer 2 buffer size” for Table 4.1-3: Total layer 2 buffer sizes set by the field ue-Category in TS 36.306. In conclusion, the additional specification work could be negligible. 

However we also realized that it is not likely that UE/chipset vendors would like  update their “old” chipset (cat 1-4) to support this feature, and the usefulness of UL 64 QAM for those categories is anyway debatable, so the simplest way is to support this feature from cat 6 and onwards.

Therefore we propose:
Proposal 1: Do not support UL 64QAM for categories 1,2,3 and 4.
Signalling options.
There were some discussions on whether the UL 64QAM capability shall be per UE, per band, per bandwidth class, per band combination or per band combination and per bandwidth class. As we know, MPR and A-MPR requirements in the RAN4 specification depend on modulation order and normally vary band by band or band combination and bandwidth for CA due to different coexistence considerations. For this reason, the new capability  should be introduced as per band combination and per bandwidth class.
The example on per bandcombination and per bandwidth class level signalling is shown below:

RF-Parameters-v12x0 ::=



SEQUENCE {


supportedBandCombination-v12x0


SupportedBandCombination-v12x0


OPTIONAL
}
SupportedBandCombination-v12x0 ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandCombinationParameters-v12x0
BandCombinationParameters-v12x0 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF BandParameters-v12x0
BandParameters-v12x0 ::= SEQUENCE {


bandParametersUL-v12x0


BandParametersUL-v12x0




OPTIONAL



}
BandParametersUL-v12x0 ::= SEQUENCE (SIZE (1..maxBandwidthClass-r10)) OF CA-MIMO-ParametersUL-v12x0
CA-MIMO-ParametersUL-v12x0 ::= SEQUENCE {


supportOf64QAM-UL-r12



ENUMERATED {supported}



OPTIONAL
}

Proposal 2: The UL 64QAM capability shall be indicated per band combination and per bandwidth class.
Proposal 3: RAN#65 should send an LS to RAN1 and RAN2 (cc RAN4) to trigger the work as described above, in order to provide CRs to RAN#66 to enable a UE to indicate the support for 64QAM explicitly.
3 Conclusion

In this contribution, we provide the further analysis on the open issues for UL 64QAM, and have following proposals: 
Proposal 1: Do not support UL 64QAM for categories 1,2,3 and 4.
Proposal 2: The UL 64QAM capability shall be indicated per band combination and per bandwidth class.
Proposal 3: RAN#65 should send an LS to RAN1 and RAN2 (cc RAN4) to trigger the work as described above, in order to provide CRs to RAN#66 to enable a UE to indicate the support for 64QAM explicitly.
4 Reference

[1] RP-140663, New Work Item Proposal: support of uplink 64QAM in LTE, Huawei
[2] RP-140664, Motivation of new Work Item Proposal on support of uplink 64QAM in LTE, Huawei, HiSilicon
[3] RP-140665, WF on introducing signaling for UL 64QAM in Rel-12
, Huawei, HiSilicon
[4] RP-141020, Way forward on introducing signaling for UL 64QAM in Rel-12
, Huawei, HiSilicon

