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[bookmark: _Ref189046994]Introduction
This contribution address  maintenance issues pertaining to UL reference signals for NR positioning. 
[bookmark: _Ref7792543][bookmark: _Ref7598514]SRS maintenance for release 16
SRS parameter alignments in 38.213
 The SRS for positioning is configured in the  SRS-PosResourceSet-r16 and SRS-PosResource-r16 parameters. In some instances in 38.213, the IE SRS-positioning-config  is used, which needs to be corrected to align ran1 and ran2 specifications. The following TP is proposed for 38.213:
TP 1 for 38.213:
	[bookmark: _Toc12021444][bookmark: _Toc20311556][bookmark: _Toc26719381][bookmark: _Toc29894812][bookmark: _Toc29899111][bookmark: _Toc29899529][bookmark: _Toc29917266][bookmark: _Toc36498140]7	Uplink Power control
Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by SRS-PosResourceSet-r16 IE SRS-Positioning-Config as described in Clause 7.3.1.
*** Unchanged text is omitted ***
7.3.1	UE behaviour
*** Unchanged text is omitted ***
If a UE transmits SRS based on a configuration by IE SRS-Positioning-Config provided by SRS-PosResourceSet-r16 on active UL BWP  of carrier  of serving cell , the UE determines the SRS transmission power  in SRS transmission occasion  as 
[image: ] [dBm]
*** Unchanged text is omitted ***



[bookmark: _Toc40380749][bookmark: _Toc40386617]Endorse TP#1 for 38.213
Aperiodic SRS transmission 
The aperiodic SRS is triggered with DCI codepoints using   DCI format 0_1, 0_2, 1_1, 1_2, and 2_3. The DCI code points can be used to trigger the SRS for positioning resource sets configured by SRS-PosResourceSet or SRS for other purpose configured in SRS-ResourceSet. In the current version of 38.212, the table for SRS request states that for   DCI format 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA', the value of the codepoint maps to triggering one or several SRS resource set(s) configured by SRS-ResourceSet, or one or several SRS resource set(s) configured by SRS-PosResourceSet. When the DCI format is  0_1, 0_2, 1_1, 1_2, or 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB',  both the SRS configured by SRS-ResourceSet and the SRS  configured by SRS-PosResourceSet  are listed to be triggered (without a “or”).

It is thus unclear whether it was RAN1 intention to allow triggering the SRS for positioning and the mimo SRS at the same time using the same DCI. Obviously from the network perspective, the gNB can choose what to configure, but what the UE can be expected to transmit needs to be clarified.

Proposal: clarify the what SRS the UE can be triggered to transmit in one DCI triggering codepoint:
· Option 1: An aperiodic SRS code point can be configured to trigger  both one or several  SRS-ResourceSet  AND one or several SRS-PosResourceSet  with the same value. Both the SRS configured in SRS-ResourceSet and the SRS configured by SRS-PosResourceSet can be transmitted.
· Option 2: an aperiodic SRS code point can be configured to trigger   either one or several  SRS-ResourceSet  OR  one or several SRS-PosResourceSet  with the same codepoint value.  Either the SRS(s) configured by  SRS-ResourceSet  or the SRS configured by SRS-PosResourceSet are transmitted, but they cannot be configured to be transmitted from the same codepoint. 

The text proposal belows are for option 1 and option 2, respectively. 

TP 2 for 38.212
	Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field
	Triggered aperiodic SRS resource set(s) for DCI format 0_1, 0_2, 1_1, 1_2, and 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB'
	Triggered aperiodic SRS resource set(s) for DCI format 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'

	00
	No aperiodic SRS resource set triggered
	No aperiodic SRS resource set triggered

	01
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 1 or an entry in aperiodicSRS-ResourceTriggerList set to 1, or

SRS resource set(s) configured by SRS-PosResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 1 or an entry in aperiodicSRS-ResourceTriggerList set to 1
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 1st set of serving cells configured by higher layers, or 

SRS resource set(s) configured by SRS-PosResourceSet[SRS-ResourceSetForPositioning] and resourceType in SRS-PosResourceSet[SRS-ResourceSetForPositioning] set to 'aperiodic' for a 1st set of serving cells configured by higher layers

	10
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 2 or an entry in aperiodicSRS-ResourceTriggerList set to 2

SRS resource set(s) configured by SRS-PosResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 2 or an entry in aperiodicSRS-ResourceTriggerList set to 2
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 2nd set of serving cells configured by higher layers, or 

SRS resource set(s) configured by SRS-PosResourceSet[SRS-ResourceSetForPositioning] and resourceType in SRS-PosResourceSet [SRS-ResourceSetForPositioning] set to 'aperiodic' for a 2nd set of serving cells configured by higher layers

	11
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 3 or an entry in aperiodicSRS-ResourceTriggerList set to 3

SRS resource set(s) configured by SRS-PosResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 3 or an entry in aperiodicSRS-ResourceTriggerList set to 3
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 3rd set of serving cells configured by higher layers, or 

SRS resource set(s) configured by SRS-PosResourceSet[SRS-ResourceSetForPositioning] and resourceType in SRS-PosResourceSet [SRS-ResourceSetForPositioning] set to 'aperiodic' for a 3rd set of serving cells configured by higher layers








TP 3 for 38.212
	Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field
	Triggered aperiodic SRS resource set(s) for DCI format 0_1, 0_2, 1_1, 1_2, and 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB'
	Triggered aperiodic SRS resource set(s) for DCI format 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'

	00
	No aperiodic SRS resource set triggered
	No aperiodic SRS resource set triggered

	01
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 1 or an entry in aperiodicSRS-ResourceTriggerList set to 1

SRS resource set(s) configured by SRS-PosResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 1 or an entry in aperiodicSRS-ResourceTriggerList set to 1
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 1st set of serving cells configured by higher layers, or

SRS resource set(s) configured by SRS-PosResourceSet and resourceType in SRS-PosResourceSet set to 'aperiodic' for a 1st set of serving cells configured by higher layers

	10
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 2 or an entry in aperiodicSRS-ResourceTriggerList set to 2

SRS resource set(s) configured by SRS-PosResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 2 or an entry in aperiodicSRS-ResourceTriggerList set to 2
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 2nd set of serving cells configured by higher layers, or 

SRS resource set(s) configured by SRS-PosResourceSet and resourceType in SRS-PosResourceSet set to 'aperiodic' for a 2nd set of serving cells configured by higher layers

	11
	SRS resource set(s) configured by SRS-ResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 3 or an entry in aperiodicSRS-ResourceTriggerList set to 3

SRS resource set(s) configured by SRS-PosResourceSet with higher layer parameter aperiodicSRS-ResourceTrigger set to 3 or an entry in aperiodicSRS-ResourceTriggerList set to 3
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 3rd set of serving cells configured by higher layers, or 

SRS resource set(s) configured by SRS-PosResourceSet and resourceType in SRS-PosResourceSet set to 'aperiodic' for a 3rd set of serving cells configured by higher layers







[bookmark: _Toc40386618]Discuss whether option 1 or option 2 apply for aperiodic SRS
[bookmark: _Toc40386619]Option 1: An aperiodic SRS code point can be configured to trigger  both one or several  SRS-ResourceSet  AND one or several SRS-PosResourceSet  with the same value. Both the SRS configured in SRS-ResourceSet and the SRS configured by SRS-PosResourceSet can be transmitted.
[bookmark: _Toc40386620]Option 2: an aperiodic SRS code point can be configured to trigger   either one or several  SRS-ResourceSet  OR  one or several SRS-PosResourceSet  with the same codepoint value.  Either the SRS(s) configured by  SRS-ResourceSet  or the SRS configured by SRS-PosResourceSet are transmitted, but they cannot be configured to be transmitted from the same codepoint. 

[bookmark: _Toc40386621]Based on the chosen option, endorse the applicable TP2 or TP3.
Conclusion
 Based on the discussion in the previous sections we propose the following:
Proposal 1	Endorse TP#1 for 38.213
Proposal 2	Discuss whether option 1 or option 2 apply for aperiodic SRS
Option 1: An aperiodic SRS code point can be configured to trigger  both one or several  SRS-ResourceSet  AND one or several SRS-PosResourceSet  with the same value. Both the SRS configured in SRS-ResourceSet and the SRS configured by SRS-PosResourceSet can be transmitted.
Option 2: an aperiodic SRS code point can be configured to trigger   either one or several  SRS-ResourceSet  OR  one or several SRS-PosResourceSet  with the same codepoint value.  Either the SRS(s) configured by  SRS-ResourceSet  or the SRS configured by SRS-PosResourceSet are transmitted, but they cannot be configured to be transmitted from the same codepoint.
Proposal 3	Based on the chosen option, endorse the applicable TP2 or TP3.
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