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1 Introduction

At RAN#64, the way forward [1] has been approved:

	1 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.

2 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.  

3 RAN to decide in RAN#65 whether this UE capability should be optionally supported by UEs of categories 1, 2, 3 and 4.


At RAN#65, the following agreement was reached, see [2]:
Uplink 64QAM: RAN agreed that UL 64QAM is not supported for UE categories 1, 2, 3 and 4
At RAN#66, RAN4 WID [3] has been approved,  therefore RAN2 should provide the corresponding Rel-12 CRs on the introduction of UE capability signalling for UL 64QAM to RAN plenary for approval. In this paper, we continue the discussion on the following issue as we discussed in [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 Discussion on signalling options
There were some discussions on whether the UL 64QAM capability shall be defined 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 the value for different band/band combination and bandwidth is different for different coexistence scenarios. For this reason, the new capability should be introduced as per band combination and per bandwidth class. 
However from signalling perspective, even if we just introduce it as per band combination, and if the UE cannot support UL 64QAM for a particular bandwidth class for one band combination, the UE still could include it as separate band combination, i.e. per band combination and per bandwidth class. For this reason the signalling per band combination is sufficient.

 On the other hand, we realized that making UL 64QAM band dependent may not be very desirable from the deployment standpoint, because some operators may not get the gain from it if the UE cannot support UL 64QAM for their own bands. Moreover, for Cat.5 and Cat.8 we did not distinguish it at band level.
Considering that RAN#67 is the last available meeting to approve Rel-12 CRs before the planned ASN.1 freeze, we prefer to adopt per band combination signalling, and leave FFS for now in TS36.306 on whether the UE shall support UL 64QAM in all band/band combinations, and wait for RAN4 final decision on it. 
Proposal: The signalling of UL 64QAM capability is introduced in 36.331 as per band combination, we leave an “FFS” in TS36.306 and we wait for RAN4 input on whether the UE shall support UL64QAM in all bands/band combinations.
3 Conclusion

In this paper we discussed the open issue on the signalling option to indicate the support of UL 64QAM, and we have following proposal:
Proposal: The signalling of UL 64QAM capability is introduced in 36.331 as per band combination, we leave “FFS” in TS36.306 and we wait for RAN4 input on whether the UE shall support UL64QAM in all bands/band combinations.
The corresponding CRs are available in [5] [6].
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