
[bookmark: _Ref124589705][bookmark: _Ref129681862]3GPP TSG RAN WG1 Meeting #86bis	R1-1609373
Lisbon, Portugal 10th - 14th October 2016

Agenda Item:	7.1.8
Source:	Huawei, HiSilicon
Title:	Discussion on the remaining issues for sidelink power control
Document for:	Discussion and decision

Introduction
At the RAN1 #84b meeting, the following agreement about power control for SA and data were reached [1]:
· The followings are supported for the purpose of coexistence between PC5-based V2V and WAN:
· Sidelink open loop power control is re-used for SL TX for V2V
· Priority handling is supported over PC5 for eNB-scheduled and UE- autonomous V2V communication.
· The following two cases are supported:
· SA and the associated data are transmitted in the same TTI, 
· SA and the associated data are transmitted in different TTIs
In the RAN1#86 meeting [2], we had the following agreements:
· When PSCCH and the associated PSSCH are transmitted in the same subframe,
· Power control parameters are (pre)configured only for PSSCH.
· PSD offset to that of PSSCH is used to determine the transmit power of PSCCH.
· For all cases, the PSD difference between PSCCH and PSSCH shall be the same as the PSD offset value.
In this contribution, we further discuss the remaining issues for sidelink power control, which includes: transmit power limitation, and power control for the dedicated carrier. 
[bookmark: _Ref129681832]Discussion
Transmit power for the dedicated carrier
Power control is important both for interference management, coexistence and congestion control [4]. It was agreed to use the D2D open loop power control agreement for shared carrier. For the dedicated carrier case, there is no eNB, thus no need to use power control, and the UE should transmit at its maximum power as out-of-coverage as:

 [dBm]
Since the SA and data should have fixed PSD relationship in all cases in V2V, the PSCCH transmit power can reuse the current definition as:

 [dBm]
The determination of transmit power for the dedicated case is not captured in the current version of 36.213 and should be added.

Proposal 1: If the UE is out-of-coverage in the sidelink carrier, for sidelink transmission mode 3 and mode 4, the UE transmit power  for PSSCH transmission is given by

 [dBm]
Transmit power limitation
The transmit power for PSCCH and PSSCH are as below:
	
For sidelink transmission mode 3, the UE transmit power  for PSSCH transmission is given by

 [dBm]

 [dBm]

For sidelink transmission mode 4, the UE transmit power  for PSSCH transmission is given by

 [dBm]

 [dBm]



[bookmark: _GoBack]The above formula does not consider the power limitation. Since SA and data are located in the same TTI, the sum of the SA and data transmit power can be larger than PCMAX,c. This is a similar problem than when PUCCH and PUSCH are transmitted in the same subframe. The fact that the total transmit power is upper-bounded by PCMAX,c needs to be captured in the specification. When the power of PSSCH and PSCCH is larger than the PCMAX,c, only the PCMAX,c can be used for PSCCH and PSSCH. At this case, we will have two formula as:

									 (1)

						(2)
From the formulas (1) and (2), we can get upper bound transmit power of PSSCH as following:

 [dBm]
Hence we have the following proposal.


Proposal 2: if the total transmit power of the UE exceeds , for sidelink transmission mode 3 and mode 4, the UE transmit power  for PSSCH transmission is given by

 [dBm]
The above transmit power limitation applies for both for the shared carrier and dedicated carrier. 
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]We analyzed the transmit power determination for V2X and have the following proposals: 

Proposal 1: If the UE is out-of-coverage in the sidelink carrier, for sidelink transmission mode 3 and mode 4, the UE transmit power  for PSSCH transmission is given by

 [dBm]


Proposal 2: if the total transmit power of the UE exceeds , for sidelink transmission mode 3 and mode 4, the UE transmit power  for PSSCH transmission is given by

 [dBm]
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Text Proposal 
--------------------------< Start of text proposal for TS 36.213 >--------------------------
[bookmark: _Toc430695232][bookmark: historyclause]< Unchanged parts are omitted >
14.1.1.5	UE procedure for PSSCH power control
< Unchanged parts are omitted >

For sidelink transmission mode 3, the UE transmit power  for PSSCH transmission is given by

 [dBm] ,






where  is defined in [6], and is the bandwidth of the PSSCH resource assignment expressed in number of resource blocks and  where is defined in subclause 5.1.1.1.  and  are provided by higher layer parameters p0SL-V2V and alphaSL-V2V, respectively and that are associated with the corresponding PSSCH resource configuration.


For sidelink transmission mode 4, the UE transmit power  for PSSCH transmission is given by [dBm] ,






where  is defined in [6], and is the bandwidth of the PSSCH resource assignment expressed in number of resource blocks and  where is defined in subclause 5.1.1.1.  and  are provided by higher layer parameters p0SL-V2V and alphaSL-V2V, respectively and that are associated with the corresponding PSSCH resource configuration.

If the UE is out-of-coverage in the sidelink carrier, for sidelink transmission mode 3 and mode 4, the UE transmit power  for PSSCH transmission is given by

 [dBm]


If the total transmit power of the UE exceeds , for sidelink transmission mode 3 and mode 4, the UE transmit power  for PSSCH transmission is given by

 [dBm]
< Unchanged parts are omitted >
--------------------------< End of text proposal for TS 36.213 >--------------------------
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