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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This documents provides the proposals and summary of discussions of the following second phase email discussion for identified issues of LTE DL MIMO efficiency enhancements [10].
[100e-LTE_DL_MIMO_EE-AddSRS-02] Email discussion/approval on a TP capturing omitted issues or agreements on power control by 2/27 – Yubo (Huawei)
1.1 Document update and revision
For easier tracking and efficient email discussion, please follow the steps below to update and revise this document:
· Input the comments in the table.
· Increase the version number of the document by 1.
· Input the revision history into the following table
· Upload to inbox/draft/6.2.3.1.1.
	Version
	Revision

	1
	The initial document by FL.

	2
	Qualcomm input

	3
	Ericsson input

	4
	Nokia/Nokia Shanghai Bell input

	5
	Huawei, HiSilicon input

	6
	Update Qualcomm input

	7
	FL’s proposals added.




Discussion

[bookmark: _Ref32854680]Issue 11: Capturing of close-loop power control for additional SRS symbols.
· As explained in [3], in the spec, the close loop power control only applies to additional SRS symbols for PUSCH-less carriers. In addition, the close-loop power control of trigger type 2 should be independent of trigger type 0/1.
Therefore, the following is proposed:
Proposal 1: Endorse the following text proposal to TS 36.213
	Text proposal to 36.213

[bookmark: _Toc415085432]5.1.3	Sounding Reference Symbol (SRS)
[bookmark: _Toc415085433]5.1.3.1	UE behaviour


The setting of the UE Transmit power for the SRS transmitted on subframe I for serving cell  is defined by: 

for SRS transmission given trigger type 2 or for serving cell  with frame structure type 2, and not configured for PUSCH/PUCCH transmission

 [dBm]
otherwise

 [dBm]
where 


-	 is the configured UE transmit power defined in [6] in subframe I for serving cell .


-	 is semi-statically configured by higher layers for m=0 and m=1 for serving cell . For SRS transmission given trigger type 0 then m=0 and for SRS transmission given trigger type 1 then m=1. 


-	 is the bandwidth of the SRS transmission in subframe I for serving cell  expressed in number of resource blocks.


-	 is the current PUSCH power control adjustment state for serving cell , see Subclause 5.1.1.1.




-	 and  are parameters as defined in Subclause 5.1.1.1 for subframe , where .


-	 is the higher layer parameter alpha-SRS for SRS transmission given trigger type 0, 1, or for high layer parameter alpha-additionalSRS given trigger type 2, configured by higher layers for serving cell .




- 	is a parameter composed of the sum of a component  which is p0-Nominal-PeriodicSRS, p0-Nominal-AperiodicSRS, or p0_Nominal_AdditionalSRS provided from higher layers for m=0, 1 or 2 respectively, and a component  which is p0-UE-PeriodicSRS, p0-UE-AperiodicSRS, or p0-Nominal-AdditionalSRS provided by higher layers for m=0, 1 or 2 respectively, for serving cell . For SRS transmission given trigger type 0 then m=0 and for SRS transmission given trigger type 1 then m=1 and for SRS transmission given trigger type 2 then m=2. 


-	For SRS transmission given trigger type 2 or for serving cell  with frame structure type 2, and not configured for PUSCH/PUCCH transmission, the current SRS power control adjustment state is given by and is defined by: 


-	 if accumulation is enabled, and if accumulation is not enabled based on higher layer parameter accumulation-Enabled, for SRS transmission given trigger type 0 or 1, or for higher layer parameter accumulationEnabled-additionalSRS given trigger type 2, where 



-	 is a correction value, also referred to as a SRS TPC command ignaled on PDCCH with DCI format 3 or 3A for SRS transmission given trigger type 2, or DCI format 3B for SRS transmission for trigger type 0, 1, 2 SRS in the most recent subframe , where .

-	The UE is not expected to receive different SRS TPC command values for serving cell  in the same subframe for SRS transmission given trigger type 0, or 1, or 2.
· 
The UE is not expected to receive different SRS TPC command values for serving cell  in the same subframe for SRS transmission given trigger type 2.




	Company
	Comments

	Qualcomm
	2. The following correction in the proposed TP is needed

“For SRS transmission given trigger type 2 or for serving cell  with frame structure type 2, and not configured for PUSCH/PUCCH transmission,”
2. For the second change, understand the motivation to allow different PC for SRS trigger type 2 and type 0/1. If just for this reason, we think the last bullet is not needed, since no DCI command indicates multiple TPC commands for additional SRS to my understanding.

“The UE is not expected to receive different SRS TPC command values for serving cell  in the same subframe for SRS transmission given trigger type 0, or 1, or 2.”

	Ericsson
	Support the TP.

	Nokia, Nokia Shanghai Bell
	Support the TP.
Regarding the 2nd TP, RAN1 agreed to support independent TPC commands for additional SRS. Because legacy and additional SRS can be transmitted in the same subframe and CC, it should be possible to have different TPC commands for legacy and additional SRS in the same subframe.    

	Huawei, HiSilicon
	We are fine with the TP. For the second change, maybe one case is that both PUSCH TPC (thus legacy SRS TPC) and additional SRS TPC are triggered in the same 3/3A DCI.

	FL’s proposal
	Based on the inputs, the following is proposed:
Endorse the text proposal in proposal 1.




[bookmark: _Ref32882588]Issue 12: Power scaling factor for additional SRS symbols.
· As explained in [6], for CA, whether the power scaling factor is independent or not between legacy and additional SRS needs to be discussed.
Therefore, the following is proposed:
[bookmark: _GoBack]Proposal 2: The power scaling factor is decided by the maximum power of all the overlapped SRS symbol(s) transmitted in the same subframe, and endorse the following text proposal to TS 36.213
	Text proposal to 36.213

5.1.3	Sounding Reference Symbol (SRS)
5.1.3.1	UE behavior
< unchanged parts are omitted>



If the UE is not configured with an SCG or a PUCCH-Scell, and if the total transmit power of the UE for the Sounding Reference Symbol in an SC-FDMA symbol would exceed , the UE scales for the serving cell  and the SC-FDMA symbol in subframe I such that the condition











is satisfied where  is the linear value of ,  is the linear value of  defined in [6] in subframe I and is a scaling factor of  for serving cell  where . Note thatvalues are the same across serving cells.






If the UE is not configured with an SCG or a PUCCH-Scell, and if the UE is configured with multiple TAGs and the SRS transmission of the UE in an SC-FDMA symbol for a serving cell in subframe in a TAG overlaps with the SRS transmission in another SC-FDMA symbol in subframe for a serving cell in another TAG, and if the total transmit power of the UE for the any Sounding Reference Symbol in the overlapped portion would exceed , the UE scales for the serving cell  and each of the overlapped SRS SC-FDMA symbols in subframe  such that the condition













is satisfied for all the overlapped SRS SC-FDMA symbol(s) in subframe I where  is the linear value of ,  is the transmit power of SRS trigger type 2 or trigger type 0/1 in subframe I for serving cell , is the linear value of  defined in [6] in subframe I and is a scaling factor of  for serving cell  where . Note thatvalues are the same across serving cells. 

If the UE is configured with a LAA Scell for uplink transmissions, the UE may compute the scaling factor  assuming that the UE performs a SRS transmission on the LAA Scell in subframe I irrespective of whether the UE can access the LAA Scell for the SRS transmission in subframe I according to the channel access procedures described in Subclause 4.2.1 of [13].







If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell  and if subframe  belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the UE shall use  instead of to determine  for subframe I and serving cell , where  is defined in Subclause 5.1.1.1.




	Company
	Comments

	Qualcomm
	Support it. 
It is necessary to clarify how to do power scaling when legacy SRS and additional SRS with different power are transmitted in same subframe, as well as when the additional SRS per CC may have different symbol location and power. 
We think it is straightforward to keep a common power scaling in a subframe as legacy LTE and the power scaling factor is decided by the maximum power of all the overlapped SRS symbol(s) transmitted in same subframe.

	Ericsson
	Support the TP.

	Nokia, Nokia Shanghai Bell
	We are fine with the text proposal.
We are wondering if similar clarification is needed for the case when multiple TAGs are not configured.

	Huawei, HiSilicon
	It may be necessary to clarify how to do power scaling when legacy and additional SRS with different power are transmitted in the same subframe. However, as we agreed that independent power control is used for legacy and additional SRS, the principle is that legacy and additional SRS can follow their own way of power control. Therefore, to follow the same principle, should legacy SRS and additional SRS follow their own power scaling in this case?
In addition, if they follow the same power scaling, there may be unnecessary power reduction. For example, when the power of additional SRS is set to lower than legacy SRS, and the total power in legacy SRS symbol is higher the max transmit power of the UE, then the power of additional SRS has to be reduced even the total power does not exceed the max transmit power. 
[Qualcomm’s reply]
The power scaling for different overlapped SRS symbols may be too complicated, which is new for LTE. It may require independent power scaling for not only legacy SRS and additional SRS, but also different additional SRS symbol(s) in different CCs. 
For example, additional SRS in symbol 0, 1, 2 in CC1 and additional SRS in symbol 2, 3, 4 in CC2 are triggered in same subframe. The SRS power in overlapped symbol 2 is higher than max power. If we do power scaling on symbol 2 only, it results in different SRS tx power even in same CC.

	FL’s proposal
	Based on the inputs, the following is proposed:
The power scaling factor is decided by the maximum power of all the overlapped SRS symbol(s) transmitted in same subframe, and endorse the text proposal in proposal 2.



Summary
FL’s proposals based on input are as follow:
Proposal 1: Endorse the following text proposal to TS 36.213
	Text proposal to 36.213

5.1.3	Sounding Reference Symbol (SRS)
5.1.3.1	UE behaviour


The setting of the UE Transmit power for the SRS transmitted on subframe I for serving cell  is defined by: 

for SRS transmission given trigger type 2 or for serving cell  with frame structure type 2, and not configured for PUSCH/PUCCH transmission

 [dBm]
otherwise

 [dBm]
where 


-	 is the configured UE transmit power defined in [6] in subframe I for serving cell .


-	 is semi-statically configured by higher layers for m=0 and m=1 for serving cell . For SRS transmission given trigger type 0 then m=0 and for SRS transmission given trigger type 1 then m=1. 


-	 is the bandwidth of the SRS transmission in subframe I for serving cell  expressed in number of resource blocks.


-	 is the current PUSCH power control adjustment state for serving cell , see Subclause 5.1.1.1.




-	 and  are parameters as defined in Subclause 5.1.1.1 for subframe , where .


-	 is the higher layer parameter alpha-SRS for SRS transmission given trigger type 0, 1, or for high layer parameter alpha-additionalSRS given trigger type 2, configured by higher layers for serving cell .




- 	is a parameter composed of the sum of a component  which is p0-Nominal-PeriodicSRS, p0-Nominal-AperiodicSRS, or p0_Nominal_AdditionalSRS provided from higher layers for m=0, 1 or 2 respectively, and a component  which is p0-UE-PeriodicSRS, p0-UE-AperiodicSRS, or p0-Nominal-AdditionalSRS provided by higher layers for m=0, 1 or 2 respectively, for serving cell . For SRS transmission given trigger type 0 then m=0 and for SRS transmission given trigger type 1 then m=1 and for SRS transmission given trigger type 2 then m=2. 


-	For SRS transmission given trigger type 2 or for serving cell  with frame structure type 2, and not configured for PUSCH/PUCCH transmission, the current SRS power control adjustment state is given by and is defined by: 


-	 if accumulation is enabled, and if accumulation is not enabled based on higher layer parameter accumulation-Enabled, for SRS transmission given trigger type 0 or 1, or for higher layer parameter accumulationEnabled-additionalSRS given trigger type 2, where 



-	 is a correction value, also referred to as a SRS TPC command ignaled on PDCCH with DCI format 3 or 3A for SRS transmission given trigger type 2, or DCI format 3B for SRS transmission for trigger type 0, 1, 2 SRS in the most recent subframe , where .

-	The UE is not expected to receive different SRS TPC command values for serving cell  in the same subframe for SRS transmission given trigger type 0, or 1, or 2.
· 
The UE is not expected to receive different SRS TPC command values for serving cell  in the same subframe for SRS transmission given trigger type 2.




Proposal 2: The power scaling factor is decided by the maximum power of all the overlapped SRS symbol(s) transmitted in the same subframe, and endorse the following text proposal to TS 36.213
	Text proposal to 36.213

5.1.3	Sounding Reference Symbol (SRS)
5.1.3.1	UE behavior
< unchanged parts are omitted>



If the UE is not configured with an SCG or a PUCCH-Scell, and if the total transmit power of the UE for the Sounding Reference Symbol in an SC-FDMA symbol would exceed , the UE scales for the serving cell  and the SC-FDMA symbol in subframe I such that the condition











is satisfied where  is the linear value of ,  is the linear value of  defined in [6] in subframe I and is a scaling factor of  for serving cell  where . Note thatvalues are the same across serving cells.






If the UE is not configured with an SCG or a PUCCH-Scell, and if the UE is configured with multiple TAGs and the SRS transmission of the UE in an SC-FDMA symbol for a serving cell in subframe in a TAG overlaps with the SRS transmission in another SC-FDMA symbol in subframe for a serving cell in another TAG, and if the total transmit power of the UE for the any Sounding Reference Symbol in the overlapped portion would exceed , the UE scales for the serving cell  and each of the overlapped SRS SC-FDMA symbols in subframe  such that the condition













is satisfied for all the overlapped SRS SC-FDMA symbol(s) in subframe I where  is the linear value of ,  is the transmit power of SRS trigger type 2 or trigger type 0/1 in subframe I for serving cell , is the linear value of  defined in [6] in subframe I and is a scaling factor of  for serving cell  where . Note thatvalues are the same across serving cells. 

If the UE is configured with a LAA Scell for uplink transmissions, the UE may compute the scaling factor  assuming that the UE performs a SRS transmission on the LAA Scell in subframe I irrespective of whether the UE can access the LAA Scell for the SRS transmission in subframe I according to the channel access procedures described in Subclause 4.2.1 of [13].







If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell  and if subframe  belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the UE shall use  instead of to determine  for subframe I and serving cell , where  is defined in Subclause 5.1.1.1.
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