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Introduction
[bookmark: _Hlk510705081]In the RAN1#99 meeting the final agreements on SRS transmission in additional symbols were made and after the meeting the CR that captures all the changes needed in 36.213 was made by the specification editor.
In this contribution we propose corrections and clarifications to the 36.213. 
Discussion
Periodic legacy and aperiodic additional SRS
Current text in 36.213 has the following statements:
In case both trigger type 0 and trigger type 1 SRS transmissions would occur in the same subframe in the same serving cell, the UE shall only transmit the trigger type 1 SRS transmission. This prioritization rule shall be applied before other prioritization rules defined in this subclause.
In case both trigger type 1 and trigger type 2 SRS transmissions would occur in the same subframe, the UE shall transmit both the trigger type1 and type 2 SRS transmissions.
RAN1 has agreed that transmission of legacy periodic/aperiodic SRS and additional SRS in the same subframe is supported. Because of this, a statement that trigger type 0 and trigger type 2 can be transmitted in the same subframe, should be added. We propose that the following text is added to the specification:
[bookmark: _Hlk31882580]In case both trigger type 0 and trigger type 2 SRS transmissions would occur in the same subframe, the UE shall transmit both the trigger type 0 and type 2 SRS transmissions.


TPC commands for additional SRS
In RAN1#98 it was agreed that
Agreement
At least for the case where there is no legacy SRS transmission on the subframe, independent close loop power control of additional SRS symbols from legacy SRS symbols is supported.
and
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 
FFS: Gap between additional SRS and legacy SRS symbols when they are adjacent
In the RAN1#98bis it was agreed that 
Agreement
For the setting of transmit power of additional SRS:



Agreement
For DCI format of TPC for additional SRS, at least DCI formats 3/3A/3B is supported
· For 3/3A, the TPC index for the additional SRS is configured by higher layer signalling
· For 3B, the RRC parameter for the starting position of the additional SRS is configured by higher layer signalling
· FFS: UL grants, DL grants

According to the indents used for the bullets in the version 16.0.0 of 36.213, all the closed loop TPC commands for additional SRS are specified under the bullet:
· 

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:
This seems to imply that power control of additional SRS symbols is only specified for carriers not configured for PUSCH/PUCCH. However, it should be possible to transmit additional SRS also in the subframes that are configured for PUSCH/PUCCH transmission.

In addition, it is not clear from the specification that for additional SRS is independent from legacy SRS power control. The statement:
· 
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.
is confusing because independent TPC commands for additional SRS should mean that trigger type 2 SRS transmissions can have different closed loop command value compared to trigger type 0 or 1.
The text proposal to correct these issues is presented below in the conclusions section.


Conclusion
In this contribution corrections and clarifications to the SRS in additional symbols is presented. We have the following text proposals for TS 36.213 v16.0.0:
-------------------------- <Unchanged parts are omitted> ----------------------------------------


[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 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, 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.

[bookmark: _GoBack]-	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.

-------------------------- <Unchanged parts are omitted> ----------------------------------------

[bookmark: _Toc415085492]8.2	UE sounding procedure
If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group unless stated otherwise
· When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', and 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell or serving cells belonging to the primary PUCCH group respectively unless stated otherwise.
· When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell' and 'serving cells' in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively unless stated otherwise. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.
A UE shall transmit Sounding Reference Symbol (SRS) on per serving cell SRS resources based on three trigger types: 
-	trigger type 0: higher layer signalling 
-	trigger type 1: DCI formats 0/0A/0B/4/4A/4B/1A/6-0A/6-1A for FDD, TDD, and frame structure type 3 and DCI formats 2B/2C/2D/3B for TDD, and frame structure type 3, and DCI format 7-0A/7-0B/7-1E/7-1F/7-1G for TDD if the UE is configured by higher layers for SRS triggering via DCI format 7-0A and has indicated the capability srs-DCI7-Triggering-FS2-r15/ srs-DCI7-Triggering-FS2-r16 and the UE is configured for SRS triggering with srs-DCI7-TriggeringConfig-r15/ srs-DCI7-Triggering-FS2-r16. 
· trigger type 2: DCI formats 0/4/1A/6-0A/6-1A for FDD and TDD, and DCI formats 2B/2C/2D/3B for TDD, and DCI format 7-0A/7-0B/7-1E/7-1F/7-1G for TDD if the UE is configured by higher layers for SRS triggering via DCI format 7-0A and has indicated the capability srs-DCI7-Triggering-FS2-r16 and the UE is configured for SRS triggering with srs-DCI7-TriggeringConfig-r16.
A UE is not expected to be configured with SRS trigger type 0 on a LAA SCell.
In case both trigger type 0 and trigger type 1 SRS transmissions would occur in the same subframe in the same serving cell, the UE shall only transmit the trigger type 1 SRS transmission. This prioritization rule shall be applied before other prioritization rules defined in this subclause. 
In case both trigger type 1 and trigger type 2 SRS transmissions would occur in the same subframe, the UE shall transmit both the trigger type1 and type 2 SRS transmissions.
In case both trigger type 0 and trigger type 2 SRS transmissions would occur in the same subframe, the UE shall transmit both the trigger type 0 and type 2 SRS transmissions.
If higher layer parameter specialSubframePatterns-v1430 indicates ssp10, or if higher layer parameter specialSubframePatterns-v1450 indicates ssp10-CRS-LessDwPTS, the UE shall assume for the purpose of determining  that the special subframe configuration is that signalled by specialSubframePatterns (without suffix).
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