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Discussion 
1 Introduction
RAN3 have received the LS [2] from RAN2 with the following information related to aperiodic and SP SRS:

RAN2 has discussed the issue of support of aperiodic SRS. From RAN2 perspective, the RRC signalling can currently configure UE with aperiodic SRS for positioning, but RAN2 would like to check with RAN3 if it is feasible to complete the work on aperiodic SRS from NRPPa perspective.

RAN2 also discussed the support of semi-persistent SRS and concluded the following:

   Agreements:

The Activation/Deactivation of the SP SRS is recommended by LMF to gNB; and the activation/deactivation MAC CE is sent by gNB to UE (no stage 3 impact for RAN2).

Leave the design of NRPPa message for SRS triggering to RAN3 while capture the purpose and content of the message at stage 2 level in RAN2.

In the present paper we discuss NRPPa impact of supporting aperiodic and SP SRS. There are also a number of related papers, specifically: draft reply LS, stage-2 TP, and F1 TP (see the references section).
2 Discussion
2.1 Aperiodic SRS support
According the RAN1/2 agreements (see, e.g., LS [2]), periodic, aperiodic and SP SRS shall be supported. However, with regards to the aperiodic SRS, RAN2 LS [2] RAN2 are asking “if it is feasible to complete the work on aperiodic SRS from NRPPa perspective”. 
Observation 1: RAN1/2 agreed to support periodic, aperiodic and SP SRS; the decision on details of aperiodic SRS support is up to RAN3.

While adding aperiodic SRS triggering support to NRPPa can of course be completed in this release, the question of how neighboring gNBs should coordinate aperiodic SRS triggering needs some discussions. In particular, it is not entirely clear how neighboring gNBs can synchronize that. While there is no reason that cannot be supported in principle, it seems unlikely that discussion can conclude in the present meeting, which is the last meeting of the WI. Therefore, we think that due to time constraints it is only feasible to support aperiodic SRS for the serving cell in Rel-16 and we propose to reply to RAN2 along these lines. 

Proposal 1: due to time constraints it is only feasible to support aperiodic SRS for the serving cell in Rel-16.

NOTE: a proposed draft reply LS along the lines of proposal 1 is provided in [3].

2.2 SRS activation/triggering transfer in NRPPa

On the high level, using for example UL positioning, the procedure work as follows:

· LMF requests SRS information using the POSITIONING INFORMATION REQUEST message, specically the Requested SRS Transmission Characteristics IE
· gNB provides SRS configuration using the POSITIONING INFORMATION RESPONSE/UPDATE messages, specifically the SRS Configuration IE
· the LMF requests positioning measurements, while also indicating SP SRS activation or aperiodic SRS triggering using MEASUREMENT REQUEST/UPDATE, specifically the SRS Activation (new IE)
· the LMF deactivates SP SRS (using MEASUREMENT UPDATE) or aborts measurements (using MEASUREMENT ABORT)
In the present paper we focus on the last part, that is – activation/deactivation of SP SRS and triggering of aperiodic SRS. According to the RAN2 LS [2], SP SRS activation and deactivation is recommended by the LMF and ultimately decided by the gNB. Based on the same logic, it would therefore make sense to allow the LMF to recommend triggering aperiodic SRS. Naturally, that should be performed using Measurement NRPPa procedures – the other alternative could have been Positioning Information exchange procedures, but it makes little sense to activate/trigger SRS long before positioning measurements are going to be performed. 
While in principle it should also be possible to define different signaling for SP SRS activation and aperiodic SRS triggering, we don’t see any reason to introduce such complexity. And therefore we propose to use the same procedure and the same IE for both. 
Proposal 2: Activation/Deactivation of the SP SRS and triggering of aperiodic SRS are performed by LMF using Measurement Request and Measurement Update messages.
In the current BL CR, Measurement Request/Update messages carry the SRS Configuration IE, which clearly has different usage (e.g. spatial relation configuration) and it is also used in Positioning Information Response/Update and therefore it is not suited to carry the SP SRS activation/deactivation and aperiodic SRS triggering information. Therefore, a new IE is needed for SP SRS activation/deactivation and aperiodic SRS triggering.
Proposal 3: introduce SRS Activation IE in these messages, which is used to control SP SRS activation/deactivation and aperiodic SRS triggering. 

2.3 Stage-2

The agreements indicated by RAN2 in their LS [2] have not yet been adopted into the stage-2 TS 38.305 [3] spec. Since the decision on the details are in RAN3’s hands, we should also make sure the stage-2 is consistent with our stage-3 specs. 

In particular, the Multi-RTT positioning procedure as defined in clause 8.10.4 of TS 38.305, appears to be inconsistent with this new functionality. In particular, the following steps (for Figure 8.10.4.-1) 

5.
The gNB activates the UE SRS transmission. The target device begins the UL SRS transmission according to the time domain behavior of UL SRS resource configuration.
6.
The LMF provides the UL information to the selected gNBs in a NRPPa MEASUREMENT REQUEST message as described in subclause 8.10.3.2.2. The message includes all information required to enable the gNBs/TRPs to perform the UL measurements.
Assume that it is gNB that activates SRS, rather then LMF. 

Proposal 4: correct stage-2 in TS 38.305 to reflect that it is the LMF that activates SRS transmission. 
A TP for TS 38.305 is provided separately in [4].

3 Conclusion

In the present contribution we make the following observations:

Observation 1: RAN1/2 agreed to support periodic, aperiodic and SP SRS; the decision on details of aperiodic SRS support is up to RAN3.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: due to time constraints it is only feasible to support aperiodic SRS for the serving cell in Rel-16.

Proposal 2: Activation/Deactivation of the SP SRS and triggering of aperiodic SRS are performed by LMF using Measurement Request and Measurement Update messages.

Proposal 3: introduce SRS Activation IE in these messages, which is used to control SP SRS activation/deactivation and aperiodic SRS triggering. 

Proposal 4: correct stage-2 in TS 38.305 to reflect that it is the LMF that activates SRS transmission. 

4 TP for 38.455

>>>> FIRST CHANGE <<<<
9.1.x.1
MEASUREMENT REQUEST
This message is sent by the LMF to request the NG-RAN node to configure a positioning measurement.

Direction: LMF ( NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF UE Measurement ID
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	TRP Measurement Request List
	
	FFS
	
	
	
	

	 >TRP Measurement Request Item [FFS]
	
	1..<maxnoofMeasTRPs>[FFS]
	
	
	
	

	  >>TRP ID
	FFS
	
	9.2.aa
	
	YES
	reject

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…) [FFS]
	
	YES
	reject

	Measurement Quantities
	
	1 .. <maxnoMeas>
	
	
	EACH
	reject

	>Measurement Quantities Item
	M
	
	ENUMERATED (gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, UL-RTOA, FFS,…)
	
	-
	

	SRS Configuration
	C-ifULRTOA 
	
	9.2.y
	
	YES
	ignore

	SRS Activation
	C-ifULRTOA 
	
	9.2.z
	
	YES
	ignore


	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Report Characteristics IE is set to the value "Periodic".

	ifULRTOA
	This IE shall be present if the Measurement Quantities Item IE is set to the value "UL-RTOA".


	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is FFS.

	maxnoofMeasTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 16 


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
Editor’s Note: the number of measurement ID should be extended, the value is FFS
>>>> NEXT CHANGE <<<<
9.1.x.5
MEASUREMENT UPDATE
This message is sent by the LMF to update a previously configured measurement.

Direction: LMF ( NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF UE Measurement ID
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	RAN UE Measurement ID[FFS]
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	TRP ID
	FFS
	
	9.2.aa
	
	YES
	reject

	SRS Configuration
	O
	
	9.2.y
	
	YES
	ignore

	SRS Activation
	O
	
	9.2.z
	
	YES
	ignore


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
Editor’s Note: the number of measurement ID should be extended, the value is FFS

Editor’s Note: the introduction of the RAN UE Measurement ID in association with the LMF UE Measurement ID in this procedure need further check
>>>> NEXT CHANGE <<<<
9.2.y
SRS Configuration 
This information element contains the SRS configuration configured by the NG-RAN node for the UE.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	


>>>> NEXT CHANGE <<<<
9.2.z
SRS Activation 
This information element contains the aperiodic SRS trigger indication or SP SRS activation/deactivation indication.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE SRS Type
	M
	
	
	

	 >Aperiodic
	M
	
	
	

	  >>Indication
	O
	
	ENUMERATED(trigger, …)
	

	 >Semi-persistent 
	M
	
	
	

	  >> Indication
	O
	
	ENUMERATED(activate, deactivate, …)
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