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1 Background
The capability for UE supporting 256QAM has been discussed extensively in previous RAN4 meetings. So far there has no consensus on this issue. Email discussion was continued offline in order to complete the SCE WI in time. This contribution summarizes views and proposals on this issue to facilitate further discussion in San Francisco meeting. 
2 Discussion
Five options were proposed and discussed. Options and corresponding justifications or clarifications are listed in the table below.
Table 1 Options for 256QAM capability

	Options
	Justification and clarification of the option
	Supporting companies

	Option 1: Per UE basis
	256QAM is currently defined only for small cells and small cells most likely use higher frequency bands (e.g. 3.5GHz and higher). It is understood the implementation for high bands is more challenging than for low bands. The logic here is if high bands can be implemented, low bands should too. To avoid market fragmentation, it is therefore proposed the defined UE RF requirements are band agnostic.
	Ericsson, Vodafone, Huawei

	Option 2: Per band basis
	The phase noise of the oscillator is the key factor for 256QAM at higher frequencies, and by the laws of physics it is proportional to 20*log10(f). Therefore at 5.9GHz the phase noise will be 7.5dB worse than in band 41. The only way to overcome this is to dump more and more current into the oscillator and the LO distribution. Therefore there shall be the possibility to say for band 41 there is the possibility to support it, but at 5.9GHz the current would be too high and it will not be supported.
Support of 256QAM comes at an additional cost for any band the UE supports. This cost can be in terms of power consumption, calibration time or design time (Qualcomm). 
- The power consumption hit would be higher for higher bands but it would be there for other bands also.
- Increased calibration time or design time will impact the production costs and time to market.
	Intel, Qualcomm, MediaTek

	Option 3: Per group basis
	For example, group 1 for low frequency band (<1.2GHz or <1.6GHz), group 2 for high frequency band (>1.7GHz and <2.7GHz), group 3 for very high frequency band (3.4-3.8GHz), and even we can reserve group 4 for ultra high frequency band (>5GHz). The UE can signal the 256QAM capability by indicating the group number. If the UE signal a certain group number, it will support 256QAM for all the bands that belong to that group.
	CMCC, TeliaSonera

	Option 4: Combination of per UE and per band basis
	For terminals supporting the existing bands, Per UE capability should be used. 
For terminals supporting any new bands whose upper frequency is more than 3.8GHz, these bands are handled in a per band basis capability.
	DOCOMO, Huawei

	
	Define an upper limit in freq beyond which the UE can declare support or not. Two groups defined. 1 group is mandatory supported, second group is signalled by UE on a per band basis.
	Vodafone

	Option 5: per UE but for a group of bands that are chosen from operators
	We would need to ask operators what bands want to be specified and those shall be mandatory supported.
	Vodafone


3 Conclusion
This contribution summarizes views and proposals in email discussion, which could be a basis for further discussion. We appreciate all participants for the discussion.
References
[1] R4-145937,
UE capability for 256QAM, NTT DOCOMO, INC., Vodafone
[2] R4-145869,
Consideration on UE 256QAM capability,
Huawei, Hisilicon
[3] R4-146584,
On 256QAM capability,
Qualcomm Incorporated























































































3GPP


