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[bookmark: _Ref178064866]1	Introduction
This document contains the feature lead summary of critical issues related to maintenance of UL Reference Signals for NR Positioning. The purpose of the document and the accompanying email discussion thread is to  support the preparation phase of the emeeting and identify the critical issues to treat in the upcoming email discussion/approval phase (4/20-4/30).  
By the end of Friday 4/17, once all critical issues have been identified and the group agrees the topics to be discussed over email a revised feature lead summary will be submitted. 
2 UL Reference Signals maintenance issues and priority
The issues discussed in the submitted contributions (listed in reference [1-11]) have been grouped in 
· High priority issues (i.e. issues leading to broken specifications)
· Editorial issues (e.g. typos, parameter names that are misaligned)
· Low priority issues (non critical enhancements)

The proposed High priority issues and editorial issues are grouped as follow

Email discussion A:
1 Simultaneous SRS transmission in a single symbol
2 Number of SRS for positioning resources per slot
3 Intra-band collision between PosSRS and MimoSRS
4 Collision between PUSCH and aperiodic SRS

Email discussion B:
5 PHR for SRS positioning configuration
6 power control mechanism

email discussion C: 
7 parameter level of a reference signal of spatialRelationInfo
8 MAC CE spatial relation update:
9 Spatial relationship fallback
Issues with low priority or deemed editorial will not be treated during the email discussion. The editorial issues should be discussed at the CR alignment stage. The issues that are listed in low priority may be reopen at a later WG meeting and a low priority should not be interpreted as meaning not relevant, resolved or not significant.  
2.1 Issues with high priority

	Issue #
	Description
	Tdoc
	Email discussion thread

	1
	Simultaneous SRS transmission in a single symbol
Introduce a new UE capability for the number of SRS resources for positioning on a symbol for intra-band CA. The candidate number at least includes {1, 2}.
Endorse the following TP for clause 6.2.1.4 of TS 38.214.  
==== Unchanged parts omitted =====
For single carrier operations, the UE does not expect to be configured on overlapping symbols with more than one SRS resources configured by the higher layer parameter SRS-PosResource with resourceType of the SRS resources as ‘periodic’.
For single carrier operations, the UE does not expect to be triggered to transmit SRS on overlapping symbols with more than one SRS resources configured by the higher layer parameter SRS-Pos-Resource with resourceType of the SRS resources as ‘semi-persistent’ or ‘aperiodic’.
For intra-band CA operations, a UE can simultaneously transmit more than one SRS resources configured by SRS-PosResource with same resourceType on different CCs, subject to UE’s capability provided by [XX].
==== Unchanged parts omitted ==========

	R1-2001559 (proposal 1,2)
	 A

	2
	Number of SRS for positioning resources per slot
Proposal 3: Introduce a new UE capability for the number of SRS resources for positioning across all SRS resource sets per slot in a BWP.

	R1-2001559 (proposal 3)
	 A

	3
	Intra-band collision between PosSRS and MimoSRS

Proposal 4:  Endorse the following TP for clause 6.2.1 of TS 38.214.
======  Unchanged parts omitted === ======
For single carrier and intra-band CA operations, the UE does not expect to be configured on overlapping symbols with a SRS resource configured by the higher layer parameter SRS-PosResource[SRS-for-positioning] and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as ‘periodic’.
For single carrier and intra-band CA operations, the UE does not expect to be triggered to transmit SRS on overlapping symbols with a SRS resource configured by the higher layer parameter SRS-Pos-Resource[SRS-for-positioning] and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as ‘semi-persistent’ or ‘aperiodic’.
====== == Unchanged parts omitted ====== ======

Text Proposal #1 to the TS 38.214 Section 6.2.1
Editorial: Align specification to the common wording “…UE is not expected to be…” 
Technical: Statement “For single carrier operations,” is a bit ambiguous given that it may be interpreted as 1) scenario when one carrier is configured. Our understanding is that the intention was to say on the same carrier.
Proposal 3: Adopt Text Proposal #1 to the TS38.214 in the next revision of the TS 38.214
Start of Text Proposal #1 to the TS 38.214 -----  
6.2.1	UE sounding procedure
<omitted text>
For operations in the same carrier, the UE is not expected to be configured on overlapping symbols with a SRS resource configured by the higher layer parameter srs-PosResource-r16 and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as ‘periodic’.
For operations in the same carrier, the UE is not expected to be triggered to transmit SRS on overlapping symbols with a SRS resource configured by the higher layer parameter srs-PosResource-r16 and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as ‘semi-persistent’ or ‘aperiodic’.
<omitted text>
End of Text Proposal #1 to the TS 38.214 -----------------------------


	R1-2001559 (proposal 4)















R1-2002286 (proposal 3)
	A

	4
	Collision between PUSCH and aperiodic SRS
Proposal 1: Aperiodic SRS-Pos should have a higher transmission priority than PUSCH, and PUSCH should be dropped in the overlapped symbols when colliding with aperiodic SRS-Pos.

Proposal 2: Adopt the following text proposal for collision handling between SRS-Pos and PUSCH in 38.214:
	R1-2002096 (prop 1,2)
	A

	5
	PHR for SRS positioning configuration
Proposal 1: Clarify whether UE can report type 3 PHR based on SRS for positioning or not.
Proposal 2: UE type 3 PHR report can be based on SRS for positioning.
Proposal 3: Adopt the following text proposal into TS 38.213 for Type 3 PHR.
	R1-2001686
(prop 1,2,3)
	B

	6
	power control mechanism
Proposal 2: UE should identify the weakest link quality and transmit based on the weakest link quality as long as it is lower than the maximum allowed transmit power per carrier to ensure successful reception of SRS by the non-serving cells. The following TP should be captured in TS 38.213.

	R1-2002145 (prop 2)
	B

	7
	parameter level of a reference signal of spatialRelationInfo

Proposal 4: Change ‘DL-PRS-ResourceId’ to ‘[dl-PRS]’. 
Proposal 5: Adopt the following text proposal into TS 38.214 for a reference ’[dl-PRS]’.
	R1-2001686
(prop 4,5)
	C

	8
	MAC CE spatial relation update:
Proposal 6: Support to update spatial relation for semi-persistent and aperiodic SRS for positioning by MAC CE. 
Proposal 7: Adopt the following text proposal into TS 38.214 for updating spatial relation.



	R1-2001686
(prop 6,7)








	C

	9
	Spatial relationship fallback
Proposal 1: The spatial relation information fallback mechanism should be defined for the UL SRS for positioning.
Proposal 2: For the UL SRS for positioning that transmitted towards the neighboring cell, the DL RS that can be detected with the highest RSRP from the same neighboring cell should be used as the fallback spatialRelationInfo RS.
Proposal 3: For the UL SRS for positioning that transmitted towards the serving cell, the RS that obtaining MIB from the serving cell should be used as the fallback spatialRelationInfo RS.
	R1-2002217 (prop 1,2,3)
	C



2.2 Editorial issues

	Issue #
	Description
	Tdoc
	Email discussion thread

	10
	Spatial relation info configuration for positioning SRS
Proposal 1: Adopt the text changes in appendix
	R1-2001601 (prop 1)
	to be treated during CR phase

	11
	Editorial issues regarding the name oft he SRS for positioning in RAN1 specifications:

Proposal 1: Use SRS-ResourceSet and SRS-PosResourceSet-r16 to differentiate the traditional SRS and SRS for positioning
Proposal 2: Align the following RRC parameters in TS 38.213 with those in TS 38.331
SRS-Positioning-Config   ->  SRS-PosResourceSet-r16
SRS-ResourceSetId -> srs-PosResourceSetId-r16
SRS-ResourceSet ->  SRS-PosResourceSet-r16
pathlossReferenceRS -> pathlossReferenceRS-Pos-r16

	R1-2001732 (prop 1 and 2)
	to be treated during CR phase

	12
	Triggering of aperiodic SRS: 
Proposal 1: All DCI formats in Rel-15 which support aperiodic SRS triggering should support Rel-16 aperiodic SRS for NR positioning purpose.
 
Propose 2: Update Table 7.3.1.1.2-24 in TS38.212 to specify specific SRS resource set fields as shown in the text proposal in Section 3.

	R1- 2002038 (proposal 1,2)
	to be treated during CR phase

	13
	

Change all occurrences of the “[SRS-for-positioning]” to the agreed by RAN2 WG higher layer parameter called “SRS-PosResource-r16” in the TS 38.211 Section 6.4.1.4
 
Adopt Text Proposal #1 to the TS38.211 in the next revision of the TS 38.212

 
Adopt Text Proposal #1 to the TS38.214 in the next revision of the TS 38.214


	 R1-2002286 (proposal 1,2)
	



The editorial issues 10 to 13 are minor and it is proposed to handle them during the CR alignment phase.
2.3 Issue with low priority 
This issues below are either enhancements of topics for discussions in other email discussion (e.g. UE feature email discussion), and are therefore down-prioritized. 

	Issue #
	Description
	Tdoc
	note

	14
	Cyclic shift allocation for the SRS for positioning

Proposal: The issues and possible enhancements of Cyclic Shift allocation should be studied and evaluated in RAN4 with reference to the minimum performance requirement that RAN4 would define.  

Proposal 3: Symbol-specific cyclic shifts for SRS-Pos should be supported in order to keep phase continuities when a staggered SRS-Pos pattern is de-staggered for the SRS-Pos detection at the receiver.
Proposal 4: Adopt the following changes to Section 6.4.1.4.3 in TS 38.211:

Proposal 1: For Rel-16 support at least:
a phase correction for the staggered SRS
maintain the cyclic shift step size of Rel-15

Proposal 2: Extend the range of the cyclic shift by applying Option 2.

Proposal 3: Endorse the text proposal in Annex for inclusion in TS 38.211.

Proposal 1	The cyclic shift  of  the UL SRS with staggered pattern can be configured 1) per symbol, according to REL-15 behaviour or 2)  per SRS resource, across all symbol in the SRS resource, according to equation 1 above
Proposal 2	Text proposal 1 is endorsed in TS 38.211


	

R1-2002047



R1-2002096(prop 3 and 4)




R1-2002199 (proposal 1,2,3)







R1-2002621 (prop 1,2)
	Noncritical enhancements

	15
	SRS-Pos coordination among multiple gNBs

[bookmark: p6]Proposal 5:  Support SRS-Pos resource coordination to achieve orthogonal SRS-Pos resource assignment and/or SRS-Pos interference cancellation.

	R1-2002096 (prop 5)
	Noncritical enhancements

	16
	Proposa1 1:  The values for the maximum number of supported SRS resource sets for positioning include {1, 16} only.

	R1-2002145 (prop 1)
	Can be addressed in capability discussion’

	17
	SRS priority indication in DCI
Proposal 3	The aperiodic SRS priority follows the priority bit in DCI, if configured. Otherwise, the aperiodic SRS is considered to be low priority.

	R1-2002621
(Proposal 3)
	Noncritical enhancements


 
3 Companies comments 

	Issue # / Email Discussion
	Company
	Comment

	
	
	



 
4 Conclusions

The following email discussions are proposed for the Official email discussion/approval phase (4/20-4/30):
The proposed High priority issues and editorial issues are grouped as follow

Email discussion A: SRS collision handling and number of resources:
 
	Issue #
	Description
	Tdoc

	1
	Simultaneous SRS transmission in a single symbol  

	R1-2001559 (proposal 1,2)

	2
	Number of SRS for positioning resources per slot 

	R1-2001559 (proposal 3)

	3
	Intra-band collision between PosSRS and MimoSRS
 

	R1-2001559 (proposal 4)  
R1-2002286 (proposal 3)

	4
	Collision between PUSCH and aperiodic SRS 
	R1-2002096 (prop 1,2)




Email discussion B: SRS power control issues:

	Issue #
	Description
	Tdoc

	5
	PHR for SRS positioning configuration 
	R1-2001686
(prop 1,2,3)

	6
	power control mechanism 

	R1-2002145 (prop 2)




Email discussion C: SRS spatial relation info issues:
 
	Issue #
	Description
	Tdoc

	7
	parameter level of a reference signal of spatialRelationInfo 
	R1-2001686
(prop 4,5)

	8
	MAC CE spatial relation update: 
	R1-2001686
(prop 6,7)


	9
	Spatial relationship fallback 
	R1-2002217 (prop 1,2,3)
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