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1 Introduction
Recently the clear market requirements to push the UL peak data rate to 75Mbps across Asia, European and North America were observed. Definitely utilization of 64QAM would be one of the efficient and robust ways to achieve that goal. Unfortunately that feature is coupled with the certain UE categories, i.e., UE category 5 and 8, which restricts its usage. So decoupling UL 64QAM from UE categories was proposed and discussed in RAN2 and RAN [1~6]. In RAN2 the agreements are as follows:
	Agreements
=>
It is feasible to decouple 64AQM from the categories 5 and 8 and introduce a separate capability

=>
It should be discussed whether the capability would need to be separated per band or mode. (this may depend on outcome of RAN4 work) 

=>
It needs to be ensured that the UE supporting 64QAM by default uses the legacy soft buffer size and only if configured by the eNB to apply 64QAM it uses the larger soft buffer (to ensure backwards compatibility with eNBs)

=>
RAN2 leaves the decision whether this should be done to RAN plenary.  


However, it is observed that UL 64QAM requirements are missing in RAN4 specifications. Therefore, in order to introduce UL 64QAM in the practical network, we propose a new work item to specify the UL 64QAM requirements in RAN4. Simultaneously introduce capability signalling in RAN2 specification.
2 Impact of UL 64QAM on RAN4 specification

Because the 64QAM demodulation performance requirements with the single bandwidth and full bandwidth allocations for different bandwidths are specified in TS 36.104, there is no impact on RAN4 BS specification of introduction of UL 64QAM.

· Observation 1: there is no impact on RAN4 BS specification of introduction of UL 64QAM.
For UE, RAN4 did not specify the RF requirements for UL 64QAM in Release-8 due to lack of time. Actually the work had been stopped and it was agreed to remove the 64QAM requirement which were once shown as TBD [9] in TS 36.101. The reason for the change is that Requirements for UL 64 are not fully specified in the specification. But it was also proposed that the requirements for 64QAM UL are defined in a later release [9].

Based on our analysis, it seems that the main requirements that are missing for UEs supporting UL 64QAM are the requirements for the MPR, A-MPR and EVM.

As we know, MRP and A-MPR requirements depend on modulation order and normally vary band by band or band combination for CA due to different coexistence considerations, it may be ok to introduce them on a band by band basis. This would also help reduce the workload issue. On the other hand, we realize making UL 64QAM band dependent may not be very desirable from deployment standpoint because operators may wonder if it is supported for their specific bands. And for Cat.5 and Cat.8 we did not distinguish it at band level. Therefore, we would encourage more discussions at this RAN meeting. 
· Proposal 1:
RAN should decide whether the capability bit shall be band independent or band dependent.
If RAN can make decision on it, the signalling would not be part of the scope of the new work item.
3 Scope of the work

Based on the above analysis, we propose the scope of the work as follows:

· Specify the MPR requirements for uplink 64QAM

· Specify the A-MPR requirements for uplink 64QAM

· Specify the EVM requirement for uplink 64QAM
4 Time budget

The time budget for the proposed work item is as follows:
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5 Conclusions

Because the clear market requirements for utilization of UL 64QAM to boost the uplink capacity were observed across Asia, European and North America, we propose a new work item in Rel-12 to specify the essential RF requirements for support of uplink 64QAM in RAN4.

And regarding the capability bit, we encourage more discussion at this RAN meeting.

· Proposal 1:
RAN should decide whether the capability bit shall be band independent or band dependent.
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