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1. Introduction

In the last RAN4 meetings, how to handle UE capability for 256QAM was discussed based on [1]. The discussion point was the choice of per UE capability or per band capability. During the meeting, it seems that the majority is acceptable to select per UE capability basis since only one company explicitly expressed the concern on defining it as per UE capability basis. In this contribution, we further discuss how to handle capability for 256QAM.
2. Discussion

In the last meeting, we tried to prepare a way forward in the following contents. Unfortunately it [R4-145557] was withdrawn since we could not reach a consensus. However, at least nine companies expressed to support this draft way forward. The content of that WF is reproduced below:
· Background
· Objective

· Clarifying handling of 256QAM capability

· Contents

· Identify which requirements associated with 256QAM will be introduced into RAN4 spec.

· Clarify the steps we should take in the upcoming meetings.

· Observation on 256QAM requirements
· The following requirements are newly introduced

· RF
· Maximum Input level

· Demodulation:

· 256QAM demodulation

· 256QAM CQI feedback

· Note that the above requirements are in principle to common to the individual operating band.

· From the above it can be said that the situation for 256QAM is the same as that for 64QAM.

· Way forward
· With the observation, in principle, the capability for 256QAM should be handled in a per UE basis.

· Companies proposing per band basis capability handling are encouraged to provide justifications in the next RAN4#72 bis.

· If the situation is the same, the per UE basis capability handling will be selected. 
While there was an opinion that the capability should be per band basis since each band has different degree of difficulty in implementation of 256QAM so that it was said that the assumption for the demodulation simulation for 256QAM should be revisited. That means more conservative parameters have to be selected if the capability was per UE basis.

Firstly it is our understanding that using more conservative parameters for simulation for demodulation requirements shall be avoided since this makes 256QAM feature useless in the real market.  At least the gain of the feature shall be practical. Therefore, regardless of the result of capability discussion, more appropriate parameters to make 256QAM become practical should be selected.
· Observation 1: Specifying minimum requirements for 256QAM that are useful for the practical network.

If the degree of difficulty was significantly different, one advantage of defining the 256QAM capability as per band basis is that this would make the 256QAM capable terminals come to the market earlier than if 256QAM was defined per UE basis. 
The disadvantage of this way is that some bands are 256QAM capable and the others are not even in a UE. In addition, the 256QAM capable bands are different from 256QAM capable UEs to UEs as shown in Table 2.1-1.
Table 2.1-1: Example of foreseeable fragmentation on 256QAM capability if select per band basis capability

	
	256QAM capable operating bands

	
	A
	B
	C
	D
	E

	UE 1
	YES
	NO
	YES
	YES
	NO

	UE 2
	NO
	YES
	YES
	NO
	YES

	UE 3
	YES
	YES
	NO
	YES
	YES


This would increase the fragmentation of 256QAM capable bands in the practical network. As a result, this increases the number of signaling in the network and this makes eNB scheduler more complicated. In addition, if there would be operating bands, which are challenging to implement 256QAM with practical performance, then, some operators would not be able to utilize this feature at all. If the capability, however, is defined per UE basis, the demand would encourage technical innovation.

·  Observation 2: Per band basis may accelerate the timing of the introduction of 256QAM capable UEs in the market. On the other hand, this would increase the fragmentation of 256QAM capable of bands.
· Observation 3: Per UE basis may accelerate the technical innovation to implement 256QAM with a practical performance and reduce the fragmentation. 
3. Conclusion
In this contribution, we discussed how to handle the UE capability of 256QAM and we obtained the following three observations.
· Observation 1: Specifying minimum requirements for 256QAM that are useful for the practical network, is required to make this feature practically available.
· Observation 2: Per band basis may accelerate the timing of the introduction of 256QAM capable UEs in the market. On the other hand, this would increase the fragmentation of 256QAM capable bands.

· Observation 3: Per UE basis may accelerate the technical innovation to implement 256QAM with a practical performance and reduce the fragmentation. 
From Observation 1, we propose the following.

· Proposal 1: Specifying minimum requirements for 256QAM that are useful for the practical network.
We understand the motivation and intention of the proponents to propose per band basis. We, however, propose the per UE basis based on Observation 3.

· Proposal 2: Per UE capability shall be adopted.
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