3GPP TSG-RAN WG4 #72
R4-144416
Dresden, Germany, 18 – 22 Aug, 2014
Agenda item:
7.10
Source: 
NTT DOCOMO, INC.
Title: 
How to handle 256QAM capability
Document for:
Approval
1. Introduction

In the last RAN1#77 meeting, a contribution for UE capability [1] was agreed.  In it, there was the following suggestion on how to handle capability for 256QAM. 

1. RAN4 will discuss if it is per band or common for all bands 

2. [FFS] How the capability is applied, i.e. for which UE categories
In this contribution, we share our view on the first bullet.
2. Discussion

2.1. Brief overview
First of all, we clarify the newly introduced 256QAM requirements for UE. There are specific and concrete details on this in [1], where the following requirements were expected to be introduced into demodulation requirements in TS36.101.

1. 256QAM demodulation

2. 256QAM CQI feedback
In our understanding, if this would be true, then, the capability should be common to all bands since in principle, the requirements for demodulation are band agnostic.

In RAN4, however, there has been a discussion on Maximum input level for 256QAM since the modulation is the most sensitive to the distortion caused by the non-linearity. Thus, it would be natural to take this into account as well when we discuss the capability.
· Observation 1: It is expected that at least the following three requirements would be newly introduced for 256QAM if we follow the currently specified requirements for 64QAM.
· UE RF: Maximum input level

· UE demodulation: 

· 256QAM demodulation

· 256QAM CQI feedback
2.2. General view
From operator point of view, it would be desirable for the capability of 256QAM to be handled on per UE basis, since this feature can be handled in a way such as the existing QPSK, 16QAM and 64QAM. Note that the per UE basis means that the 256QAM capable of UE shall pass the test of Maximum input level per band supported by the UE, while the demodulation tests would be passed by one of the bands. An example of per band and per UE capability is summarized in Table 2.2-1.
Table 2.2-1: An example of per band and per UE basis capability
	Example: Operating bands
	(Ref)

64QAM
	256QAM

	
	(No specific 

capability)
	Per band capability
	Per UE capability

	
	
	Support or not
	capability
	Support or not
	capability

	A
	Mandatory
	Support
	YES
	Support
	YES

	B
	Mandatory
	Not support
	NO
	Support
	

	C
	Mandatory
	Support
	YES
	Support
	

	D
	Mandatory
	Not support
	NO
	Support
	

	E
	Mandatory
	Support
	YES
	Support
	


Next, if we take a look at the currently specified Maximum input level in TS36.101, in principle, the requirement is common to all bands. Therefore, it would be natural to select per UE capability if we specify the current requirements for Maximum input level for 256QAM in the same way for 64QAM.

· Observation 2: Currently specified Maximum input level is common to all bands.

If, however, the drawback for per UE capability existed, it would be the following ones.

· The implementation difficulty in supporting 256QAM may be quite different from bands to bands. If there are some quite difficult bands to support 256QAM by a certain UE, then, the bands may be the bottleneck to the UE to have the capability of 256QAM and make the UE delay to come on the market.
· The UE needs to pass the test on Maximum input level for respective band even if network cannot handle the 256QAM for every band.

In our understanding, at least the issue mentioned in the first bullet can be solved by specifying the appropriate requirements per band such as reference sensitivity level. That means according to the level of challenge, the values are differently defined. Therefore, it would be necessary to identify how much the level of challenge of Maximum input level can be seen in each of the operating bands.
· Observation 3: It would be necessary to identify how much the level of challenge of Maximum input level for 256QAM can be seen in each of the operating bands.

With respect to the second bullet, it is one of the reasons that the approval of the associated WI with this 256QAM came from many demands from operators. Besides, many UE vendors and chipset vendors supported it. Therefore, we believe that this is not a fundamental issue to be discussed anymore.

Finally, from Observation 3, we propose the following to proceed with the discussion.

· Proposal: As a 1st step, RAN4 should identify how much the level of challenge of Maximum input level can be seen in each of the operating bands before we conclude if the UE capability is per band or per UE basis.
3. Conclusion
In this contribution, we aimed to proceed with the discussion on whether the UE capability of 256QAM should be per band or per UE basis. In order to promote the discussion, we propose the following.

·  Proposal: As a 1st step, RAN4 should identify how much the level of challenge of Maximum input level for 256QAM can be seen in each of the operating bands before we conclude if the UE capability is per band or per UE basis.
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