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1. Introduction
In the meeting #76bis and #77, TPC command conveyed in D2D grant for D2D power control was agreed to be supported. 
Agreements:
· For communication Mode 1, the current PUSCH UL PC is baseline:
· Values of P0 and alpha for Mode 1 D2D communication are configured by eNB. 
· P0 and alpha for D2D can be different from P0 and alpha for WAN 

· eNB-UE path loss is used not UE-UE path loss. 

· X bits TPC command is conveyed in D2D grant. 

· FFS: X bits (X > 0) 

· FFS whether power control parameters are the same between SA and data 

· FFS whether accumulate PC or absolute PC 

· FFS boosting range is different from cellular 

· Maximum power transmission is not precluded 

In the companion contribution [1], the number of bits for TPC command in communication Mode 1 is discussed to support potential requirements of D2D coverage. This contribution mainly discuss whether it is necessary to support TPC command when there is not a D2D grant from eNB to Tx D2D UE and how UE can distinguish N2D (WAN) and D2D TPC commands in a DCI with or without D2D grant.  
2. Discussion
2.1. D2D TPC commands in a DCI with D2D grant 
Working assumption agreed in the meeting #77 includes: for mode 1, DCI format which is same size as existing DCI format 0 is used for allocating D2D Data and SA; also a D2D RNTI is used to distinguish a grant for D2D from grant from WAN . 

Since accumulate and absolute TPC commands can be carried in the DCI including UL grant, it can also be reused in DCI format with D2D grant. D2D RNTI can distinguish grant and as well TPC command for WAN and D2D.
Proposal 1: D2D RNTI is used to distinguish N2D and D2D TPC commands in a DCI with D2D grant
2.2. D2D TPC command in a DCI without D2D grant 
· Whether is it necessary to support TPC command in a DCI when there is not a D2D grant?
DCI format 3/3A is used for the transmission of TPC commands with the same payload size of format 0 for a number of UEs indicated by tpc-Index. It is helpful to adjust Tx power even when there is not a DL grant, e.g. SPS.

In D2D communication Mode 1, there are such similar scenarios:
· eNB semi-static persistently schedules D2D SA and/or data transmission 
Before any scheduling change from eNB, transmission resources of SA and/or data can be kept to save PDCCH signalling, e.g. for D2D VoIP. However, for there could be dynamic scheduling for WAN, impact of interference to WAN would change. Transmit power adjustment in such a duration becomes necessary to avoid possible increased interference (by reducing D2D Tx power) or efficiently improve D2D transmission performance (by increasing D2D Tx power).
· Between two eNB scheduling for D2D SA and/or data transmission

Even when there is dynamic scheduling from eNB to Tx D2D UE, it is mostly possible that there is an unfixed duration between two D2D grants. During that, D2D UEs can communicate based on the latest grant, but transmit power can be adjusted and indicated by eNB.
Proposal 2: D2D TPC command in a DCI without D2D grant is supported
· How can UE distinguish N2D and D2D TPC commands in a DCI without D2D grant?
Since there could be concurrent WAN and D2D traffic for a D2D Tx UE, N2D and D2D TPC commands need to be distinguished. Considering using the same size of DCI format 3/3A, there are three options to distinguish N2D and D2D TPC commands in the DCI format without D2D grant:
Option 1. By introducing TPC-D2D-RNTI

DCI format using the same size of DCI format 3/3A can be distinguished by TPC-D2D-RNTI. However resources of RNTI are limited. Considering the introduction of D2D-RNTI and possible SPS-D2D-RNTI, additional RNTI for D2D may further increase probability of detection error.

Option 2. By reusing last 1/2 bit(s) of DCI format 3/3A
Same as DCI format 3/3A, this DCI format keeps the length of 
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which is equal to the payload size of format 0 before CRC attachment when format 0 is mapped onto the common search space, including any padding bits appended to format 0. The last bit is for TPC link indication where 0 indicates N2D and 1 indicates D2D for D2D Tx UEs. For DCI format 3A and some cases of DCI format 3, there is only one UE less to be supported. TPC-RNTI can still be applied. It may also support legacy UE when tpc-index is allocated well.
Table 1.  Example of reusing last 1/2 bit(s) of DCI format 3/3A
(a) DCI format 3
	Indication
	# of bits
	Description

	TPC command 1
	2
	TPC command 1

	TPC command 2
	2
	TPC command 2

	……

	TPC command N-1
	2
	TPC command N-1

	(Reserved)
	(1)
	(N/A)

	TPC link indication
	1
	0 indicates N2D and 1 indicates D2D


(b) DCI format 3A

	Indication
	# of bits
	Description

	TPC command 1
	1
	TPC command 1

	TPC command 2
	1
	TPC command 2

	……

	TPC command M-1
	1
	TPC command M-1

	TPC link indication
	1
	0 indicates N2D and 1 indicates D2D


Option 3. By indication of tpc-index from high layer
A D2D Tx UE can also adjust its transmission power for both WAN and D2D traffic respectively by different tpc-index using only one DCI. Network can flexibly assign one or two tpc-index and indicate usage of N2D and/or D2D. However the number of UEs supported in one DCI will decrease. 
Table 2. tpc-index from high layer for D2D
	tpc-index
	1
	2
	…
	15

	TPC link
	N2D
	D2D
	…
	N2D


Proposal 3: N2D and D2D TPC commands should be distinguished by one of above 3 options when DCI format with the same size of DCI format 3/3A (without D2D grant) is applied
3. Conclusion 

In this contribution, TPC commands with corresponding DCI formats with/without DCI grants are discussed. Proposals include:

Proposal 1: D2D RNTI is used to distinguish N2D and D2D TPC commands in a DCI with D2D grant
Proposal 2: D2D TPC command in a DCI without D2D grant is supported
Proposal 3: N2D and D2D TPC commands should be distinguished by one of above 3 options when DCI format with the same size of DCI format 3/3A (without D2D grant) is applied
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