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1	Introduction
The issues related to additional SRS symbols and also the proposed updates are listed below: 
	
1. Issue #1: If SRS FH and AS are both configured for additional SRS symbols, there are several changes needed:
· The definition of  in Sect. 5.5.3.2.2 of TS36.211 needs to be clarified as “ is the number of frequency hops with a same antenna/antenna pair for additional SRS”, since  is used to count the total number of symbols for SRS FH+AS except guard symbols. 
· In addition,  should be “derived from ”, where  is used to correctly count the total number of frequency hops on every antenna/antenna pair if   is configured.
· Another question is whether we want the same set of subbands to be used for additional SRS transmission per antenna/antenna pair. 
· If Yes, we can achieve full SRS AS over same  subbands within a subframe. 
· E.g., only use } to find the subbands based on .
· If No, we cannot get full SRS AS on same subbands if total number of subbands . 
· E.g., , if , the subbands on ant_0 (using }) will be different from that of ant_1 (using }). 
For fast SRS AS on same subbands by using aperiodic additional SRS, we propose

Proposal 1  If SRS antenna switching and frequency hopping are both enabled,  the same set of subbands is used per antenna/antenna pair.
· Since SRS FH is always before AS, it may result in an additional frequency hop when switching antenna/antenna pair, if the last subband in one antenna/antenna pair is different from the first subband in another antenna/antenna pair. To solve this issue, we present the following alternatives:
· Alt1: Repeat the SRS FH pattern per antenna/antenna pair. If  and  are configured, we need to add additional guard symbol when switching antenna/antenna pair and the equation needs to be changed by adding  as 

· Alt2: Reverse the subband index order when switching antenna/antenna pair. Even if  and , there is no need to add additional guard symbol when switching antenna/antenna pair.
[image: ]
Compared with Alt1, Alt2 is more efficient for limited number of additional SRS symbols. The corresponding TP is suggested in Sect. 5.5.3.2.2 of TS36.211.
Proposal 2  If SRS antenna switching and frequency hopping are both enabled,  the subband index order is reversed when switching the antenna/antenna pair.
2. 

Issue #2: In Sect. 5.1.3.1 of TS36.213, the power scaling factor is used in subframe i to keep the SRS transmit power no larger than max power. However, if legacy SRS and additional SRS are both configured and transmitted in same subframe, it is not clear how to decide  and how to apply power scaling for additional SRS and legacy SRS. 
Based on the following agreement, additional SRS and legacy SRS each follow their own transmission power control. 
Agreement
For the power control for SRS symbols when additional and legacy SRS symbols are transmitted in the same subframe:
· Additional SRS and legacy SRS each follow their own transmission power control 
The more complicated is that in case of CA, the additional SRS per serving cell have independent symbol location/power control configuration. For power scaling/dropping rule, there may be two alternatives:
· Alt1: Independent power scaling factor is used per SRS symbol. 
· Alt2: The power scaling factor in subframe i is decided by maximum power of legacy and additional SRS symbols.

Alt2 is simpler to keep a common power scaling for legacy and additional SRS. The corresponding TP is suggested in Sect. 5.1.3.1 of TS36.213. 
Proposal 3  The power scaling factor is decided by the maximum power of all the overlapped SRS symbol(s) transmitted in same subframe.
[bookmark: _GoBack]Section 2 and 3 contains the actual updates as they will appear on the TS36.211 and TS36.213.
Proposal 4	Agree on the TP presented in Sect. 2 and capture its content on TS 36.211.
Proposal 5	Agree on the TP presented in Sect. 3 and capture its content on TS 36.213.
2	Text Proposal for TS 36.211
---------------------------------------------------------------- Text Omitted -------------------------------------------------------------
5.5.3.2.2	Mapping to physical resources for additional SRS
An additional SRS spans one or more OFDM symbols in the time domain, where
-	the starting OFDM symbol  within the subframe is given by the higher-layer parameter additionalSRS-startPos;
-	the duration  in number of OFDM symbols, including potential guard symbols, is given by the higher-layer parameter additionalSRS-duration;
Mapping to physical resources shall be done according to clause 5.5.3.2.1 with the following exceptions:
-	frequency hopping between OFDM symbols is supported and if a UE is configured by higher layer parameter additionalSRS-GuardSymbolFH, a guard symbol is added between every frequency hop;
-	 where  is the index of the OFDM symbol number carrying additional SRS within the subframe not counting guard symbol(s), and  is the repetition factor given by the higher-layer parameter additionalSRS-RepNum;
-	 is given by the higher-layer parameter additionalSRS-Bandwidth;
-	 is given by the higher-layer parameter additionalSRS-HoppingBandwidth;
-	 is the number of frequency hops for additional SRS with a same antenna/antenna pair, derived from  if antenna switching is not configured for additional SRS, and from   if antenna switching is configured for additional SRS, where  is the repetition factor given by the higher-layer parameter additionalSRS-RepNum,  is the number of antenna switches for additional SRS defined in 8.2 of [4],  is the guard-symbol configuration for antenna switching given by the higher-layer parameter additionalSRS-GuardSymbolAS,  is the guard symbol configuration for frequency hopping given by the higher-layer parameter additionalSRS-GuardSymbolFH, and  is given by the higher-layer parameter additionalSRS-duration;
-	If SRS antenna switching and frequency hopping are both enabled, the same set of subbands is used per antenna/antenna pair with subband index order reversed when switching the antenna/antenna pair.  
-	 is given by the higher-layer parameter freqDomainPosition-additionalSRS;
-	 is given by the higher-layer parameter additionalSRS-AntennaPort;
-	 is given by the higher-layer parameter additionalSRS-cyclicShift;
-	 is given by the higher-layer parameter additionalSRS-transmissionCombNum;
-	 is given by the higher-layer parameter additionalSRS-transmissionComb;

---------------------------------------------------------------- Text End -------------------------------------------------------------------
[bookmark: _Toc454818195]3	Text Proposal for TS 36.213
[bookmark: _Toc415085432]---------------------------------------------------------------- Text Omitted -------------------------------------------------------------
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 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 signalled 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, 1, or 2.

-	The UE attempts to decode a PDCCH of DCI format 3B with CRC scrambled by higher layer parameter srs-TPC-RNTI-r14in every subframe except where serving cell  is deactivated. 

-	The UE attempts to decode a PDCCH of DCI format 3 or 3A with CRC scrambled by higher layer parameter TPC-PUSCH-RNTI in every subframe except where service cell is deactivated.


-	dB for a subframe where no TPC command in PDCCH with DCI format 3/3A/3B is decoded for serving cell  or i is not an uplink/special subframe in TDD or FDD-TDD and serving cell c frame structure type 2.






-	If higher layer parameter fieldTypeFormat3B or fieldTypeFormat3B-additionalSRS indicates 2-bit TPC command, the  dB values signalled on PDCCH with DCI format 3B are given in Table 5.1.1.1-2 by replacing  with , or if higher layer parameter fieldTypeFormat3B or fieldTypeFormat3B-additionalSRS indicates 1-bit TPC command, the  dB values signalled on PDCCH with DCI format 3B are given in Table 5.1.1.1-3 by replacing  with .






-	The  dB values signalled on PDCCH with DCI format 3 are given in Table 5.1.1.1-2 by replacing  with , and the  dB values signalled on PDCCH with DCI format 3A are given in Table 5.1.1.1-3 by replacing  with .

-	If accumulation is enabled,  is the first value after reset of accumulation. The UE shall reset accumulation


-	For serving cell , when  value is changed by higher layers


-	For serving cell , when the UE receives random access response message for serving cell .

-	For both types of  (accumulation or current absolute) the first value is set as follows:

-	If  value is received by higher layers 

-	
-	else

-	if the UE receives the random access response message for a serving cell 

-	, where 







	 is the TPC command indicated in the random access response corresponding to the random access preamble transmitted in the serving cell , see Subclause 6.2, and and  is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last preamble in the serving cell , is the bandwidth of the SRS transmission expressed in number of resource blocks valid for the subframe of first SRS transmission in the serving cell .



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.
---------------------------------------------------------------- Text End -------------------------------------------------------------------
4.	Conclusion
Upon reviewing the content of this Text Proposal, it is proposed:
Proposal 1  	If SRS antenna switching and frequency hopping are both enabled,  the same set of subbands is used per antenna/antenna pair.
Proposal 2  	If SRS antenna switching and frequency hopping are both enabled,  the subband index order is reversed when switching the antenna/antenna pair.
Proposal 3  	The power scaling factor is decided by the maximum power of all the overlapped SRS symbol(s) transmitted in same subframe.
Proposal 4	Agree on the TP presented in Sect. 2 and capture its content on TS 36.211.
Proposal 5	Agree on the TP presented in Sect. 3 and capture its content on TS 36.213.

[bookmark: _In-sequence_SDU_delivery]References
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