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1 Introduction
RAN1 #76bis discussed MCS in SA and the following was agreed:
Agreement:

· MCS indication is provided dynamically per SA with 5 bits, using the existing 5-bit UL MCS table

· 64QAM shall not be used for D2D transmission

· The MCS indication is included in SA

· The MCS for SA is fixed in the specifications 

· The modulation used for SA is QPSK
In RAN1#77 meeting we presented the following way forward [1].
- D2D UE provides long-term feedbacks to the network to determine time/frequency resources and MCS.
- eNB decides MCS using above information and sends it to the UE via D2D grant 
In this contribution we clarify some issues raised by companies during last meeting on WF [1] and continue discussion on necessary of MCS report from D2D UE to eNB. Furthermore, we compared several options on MCS usage in mode 1.
Note that "MCS report" is used to refer to the report by the UE to the eNB and "MCS" is used to refer to the content of the resource grant (such as SA or D2D grant).

2 Discussion
Clarification on issues raised by some companies during the last meeting

1. How to measure all UEs’s channels and what if some UEs are hidden behind the wall? 
As proposed in [1], the MCS report should not be a short term but rather a long-term indicator as there is no intention to track fast fading. It only can reflect long-term averaged channel/interference situation. Therefore, there is no need to measure all UEs’ channels. To guarantee the D2D coverage, one approach is worst case of potential receiving UE’s channel situation, for example (minimum RSRP UE received) divided by (the averaged RSSI over all D2D PRBs) is reflected in the MCS report. Then using such an MCS report, the D2D coverage could be somehow guaranteed by the eNB.

Regarding UEs hidden behind the wall, we think they should not be the case we specifically optimize. The reason is it is difficult to have direct communication with such UEs. Only direct communication candidate UE's situation should be sufficient to reflect in the MCS report. 
2. Not all UEs transmit D2DSS/PD2DSCH then how to measure the channel?
In our view there is no need to optimize all UEs and eNB could control the situation on which UEs transmit D2DSS/PD2DSCH. 
3. Overhead of the MCS report

As the intended MCS report would be a rather long-term measurement (see above), we are suggesting that the MCS report is transmitted in MAC/RRC signalling. Our view is the most reasonable design would be to report it with BSR in MAC signalling. Then there is no additional procedure overhead. The size can be less than 1 byte in the corresponding BSR control element. 

Determination of MCS in SA
As we explained in our previous contribution [2], the eNB could determine the MCS in SA
1) by the traffic status of transmitting UEs (traffic dependent MCS), or
2) by the channel/interference situation of potentially receiving UEs (channel/interference dependent MCS). 
Regardless of traffic dependent MCS or channel/interference dependent MCS determination, , we think an MCS report is important especially if the MCS in SA is determined by the eNB instead of the UE, i.e. if the system design is such that the D2D grant contains an MCS field. The reason is that the eNB needs such information to determine the resource allocation and the MCS for the data. We call this as option 1 on MCS usage in mode 1 and it was proposed by us before in [2].
We see the possibility that in Rel.12 there is no MCS indicated in the D2D grant and the MCS used for the D2D transmission is determined only by the D2D Tx UE. But even in such a case, we think to leave the MCS determination totally up to the UE implementation would have some risk that the D2D coverage performance can not be controlled and guaranteed by the cellular network. Therefore, some network control on the MCS usage for D2D transmissions is quite useful. For example, the eNB can indicate an MCS threshold to the D2D UE via higher layer signaling. We call this as option 2 on MCS usage in mode 1.
An intermediate option between option 1 and 2 can also be considered. It does not support any MCS reports to the eNB, but contains an MCS field in the D2D grant. We don't think such an approach is very meaningful as the eNB has no information on the D2D channel/traffic situation so it can not set an appropriate MCS level.
Following is a detailed summary on these three options:
Table 1. Options on MCS report and MCS in D2D grant
	
	Option 1 (proposed one)
	Option 2 
	Option 3

	MCS report is informed to eNB?
	Yes
	No
	No

	MCS is indicated in D2D grant?
	Yes
	No
Note that MCS threshold may be indicated by higher layer signalling like RRC.
	Yes

	Amount of network control over the D2D MCS
	eNB has full control of MCS usage by D2D grant
	eNB restricts MCS usage by higher layer signalling
	eNB has full control of MCS usage by D2D grant

	Merit
	eNB can accurately control resource allocation and MCS; 
Good forward compatibility
	Simple and standardization effort is small
	No obvious merit

	Demerit
	Larger standardization effort
	eNB can not fully control the situation of mode 1. the control of mode 1 MCS is semi-static
	eNB can not accurately determine resource allocation or MCS 


Seeing the summary above, we propose adopting MCS reports to the eNB as eNB can accurately control resource allocation and MCS and it has merit of good forward compatibility. But on the other hand, considering the tight time line for Rel.12 in D2D, we could also be fine with the approach of option 2. 
3 Conclusion

In this contribution we further discussed MCS usage in mode 1 and clarified some issues raised in the last RAN1 meeting related to MCS reports. We would like to propose to adopt either:
Proposal 1: An MCS report is given by a D2D UE to the eNB (e.g. using MAC signalling), and an MCS field is present in the D2D grant; or 
Proposal 2: The eNB controls the highest MCS level used for D2D transmission via higher-layer signalling
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