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1	Introduction
RAN3 has sent an LS to RAN2 where they have below question R3-207220

1. Correction of NRPPa periodic UL SRS time transmission: 

When the LMF requests for periodic UL SRS to be configured, it could recommend a starting time for the periodic SRS transmission to the serving gNB, and aligning it later with the neighbouring nodes, so that the first UE SRS transmission is not missed.
Q1: Does RAN2 see any issues with this functionality?
RAN1 is invited to feedback if needed

In this paper, we discuss this and provide the impacts and the draft response LS.
Currently, it has been agreed that for non-periodic UL-SRS LMF may recommend an activation time. Further, once gNB accepts the request, it would provide the time instance when UE would transmit the UL SRS.
 We see that this mechanism for non-periodic could also benefit for periodic UL SRS and should be provided.
[bookmark: _Ref178064866]2	Discussion
Periodic UL SRS feature is considered a basic functionality which was also there in LTE. In NR, the addons are semi-persistent and aperiodic which are subject to UE capabilities.
There are positioning applications which require snapshot which may only require few occasions of UL SRS periodic transmission; in such cases even the first periodic UL SRS is important and should not be wasted.
The mechanism of activation time already exists and is supported by RAN3 for non-periodic UL SRS transmission; this can be used also for periodic UL SRS transmission.
[bookmark: _Toc61545265]Semi-Persistent and Aperiodic UL SRS transmission are addons as compared to LTE. It is beneficial to extend the support of timing exchange also for periodic UL SRS transmission to support positioning requiring few UL SRS transmission occasions.
The activation time that LMF provides to gNB may be based upon few considerations; such as time to obtain the confirmation that gNB would configure the requested UL SRS and forward this information to listening node by considering the propagation time over NRPPa/F1AP. It should be avoided that UE happens to start to transmit whereas the listening node is not prepared to listen or vice versa. Hence, some handshake with respect to time instance is useful. Furthermore, it may so happen that NW prefers periodic UL SRS transmission rather than non-periodic to avoid MAC and DCI interactions. Some of the periodic UL SRS transmission configuration that is needed may also be short and hence it is desired that both listening nodes and the transmitter are somewhat synched in terms of timing; in order to ensure that the first transmission is useful.
[bookmark: _Toc61545266]UL SRS based positioning such as UL-TDOA requires lot of co-ordination on the NW side at the same time also co-ordination with the UE. Hence flexibility in NW signalling and information on activationTime would be useful to successfully execute such procedure.

The below is NRPPa tabular information for Activation time
[bookmark: _Toc51776001]9.1.1.17	POSITIONING ACTIVATION REQUEST
This message is sent by the LMF to cause the NG RAN node to activate/trigger UL SRS transmission by the UE.
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
	
	YES
	reject

	CHOICE SRS type
	M
	
	
	
	YES
	reject

	>Semi-persistent
	
	
	
	
	
	

	>>SRS Resource Set ID
	M 
	
	9.2.33
	
	-
	-

	>>SRS Spatial Relation
	O
	
	Spatial Relation Information
9.2.34
	
	-
	-

	>Aperiodic
	
	
	
	
	
	

	>>Aperiodic
	M
	
	ENUMERATED(true,…)
	
	-
	-

	>>SRS Resource Trigger
	O
	
	9.2.35
	
	-
	-

	Activation Time
	O
	
	SFN Initialisation Time
9.2.36
	indicates the start time when the SRS activation is requested
	YES
	ignore



[bookmark: _Toc51776002]9.1.1.18	POSITIONING ACTIVATION RESPONSE
This message is sent by NG-RAN node to confirm successful UL SRS activation in the UE.
Direction: NG-RAN node  LMF.
	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
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore

	System Frame Number
	O
	
	INTEGER(0..1023)
	
	YES
	ignore

	Slot Number
	O
	
	INTEGER(0..79)
	
	YES
	ignore



As can be seen, the activation time is already supported by RAN3 NRPPa spec, and a simple extension is needed to have it supported also for UL periodic SRS.

[bookmark: _Toc61545268]RAN2 to agree to on the use case that supporting recommended Activation Time from LMF to gNB and (stipulated) activated time from gNB to LMF is useful and send LS reply to RAN3. 

Below we provide the needed change to TS 38.305 and draft LS.
[bookmark: _Ref189046994]3	Text Proposal

Table 8.10.2.3-2: UL information/UE configuration data that may be transferred from serving gNB to the LMF
	UE configuration data

	UE SRS configuration

	Activation Time
             - System Frame Number
	-  Slot Number



8.10.2.4	Information that may be transferred from the LMF to gNBs
The requested UL-SRS transmission characteristics information that may be signalled from the LMF to the gNB is listed in Table 8.10.2.4-1.
Table 8.10.2.4-1: Requested UL-SRS transmission characteristics information that may be transferred from LMF to gNB.
	Information 

	Number Of Transmissions/duration for which the UL-SRS is requested

	Bandwidth

	Resource type (periodic, semi-persistent)

	Number of requested SRS resource sets and SRS resources per set

	Pathloss reference:
	- PCI, SSB Index
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID

	Spatial relation info
	- PCI, SSB Index
	- DL-PRS ID, DL-PRS Resource Set ID, DL-PRS Resource ID

	Activation time
          -  SFN Init Time




[bookmark: _Toc60789221][bookmark: _Toc52567615][bookmark: _Toc46489257]8.13.3.4	Sequence of Procedure for UL-TDOA positioning
Figure 8.13.3.4-1 shows the messaging between the LMF, the gNBs and the UE to perform UL-TDOA procedure.


Figure 8.13.3.4-1: UL-TDOA positioning procedure
0.	The LMF may use the procedure in Figure 8.13.3.2.1-2 to obtain the TRP information required for UL-TDOA positioning.
1.	The LMF may request the positioning capabilities of the target device using the LPP Capability Transfer procedure as described in clause 8.13.3.1.
2.	The LMF sends a NRPPa POSITIONING INFORMATION REQUEST message to the serving gNB to request UL-SRS configuration information for the target device as described in Figure 8.13.3.2.1-1.
3.	The serving gNB determines the resources available for UL-SRS and configures the target device with the UL-SRS resource sets at step 3a.
4.	The serving gNB provides the UL information to the LMF in a NRPPa POSITIONING INFORMATION RESPONSE message.
[bookmark: _Hlk30678308]NOTE:	It is up to implementation to provide NRPPa Information Response (step 4) before UE SRS configuration (step 3a).
5.  In the case of semi-persistent or aperiodic SRS, the LMF may request activation of UE SRS transmission by sending the NRPPa Positioning Activation Request message to the serving gNB of the target device as described in clause 8.13.3.3a. The gNB then activates the UL-SRS transmission and sends the NRPPa Positioning Activation Response message. 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-SRS configuration to the selected gNBs in a NRPPa MEASUREMENT REQUEST message as described in clause 8.13.3.3. The message includes all information required to enable the gNBs/TRPs to perform the UL measurements.
7.	Each gNB configured at step 6 measures the UL-SRS transmissions from the target device.
8.	Each gNB reports the UL-SRS measurements to the LMF in a NRPPa Measurement Response message as described in clause 8.13.3.3.
9.	The LMF sends a NRPPa POSITIONING DEACTIVATION message to the serving gNB as described in clause 8.13.3.3a.

3	LS Reply

3GPP TSG-RAN WG2 #113-e						R2-21xxxxx
25th Jan – 5th Feb, 2021


Title:	Reply LS on Rel-16 NR Positioning Correction
Response to:	
Release:	Release 16
Work Item:	NR_pos-Core

Source:	RAN2
To:	RAN3, RAN1
Cc:	

Contact Person:	
Name:	Ritesh Shreevastav
Tel. Number:	
E-mail Address:	ritesh.shreevastav@ericsson.com

Attachments:	-


1. Overall Description:
RAN2 has discussed the question that was sent to RAN2; Question 1.
RAN2 do not see any issue with the functionality. 
2. Actions:
[bookmark: _Hlk46227635]To RAN WG1 and WG2.
ACTION: 	RAN2 kindly asks RAN3 to take to take the above information into account in their future work. 


3. Date of Next RAN3 Meetings:
RAN2#113bis-e	April 2021	Electronic meeting


Conclusion
In the previous sections we made the following observations: 
Observation 1	Semi-Persistent and Aperiodic UL SRS transmission are addons as compared to LTE. It is beneficial to extend the support of timing exchange also for periodic UL SRS transmission to support positioning requiring few UL SRS transmission occasions.
Observation 2	UL SRS based positioning such as UL-TDOA requires lot of co-ordination on the NW side at the same time also co-ordination with the UE. Hence flexibility in NW signalling and information on activationTime would be useful to successfully execute such procedure.


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to agree to on the use case that supporting recommended Activation Time from LMF to gNB and (stipulated) activated time from gNB to LMF is useful and send LS reply to RAN3.
 





[bookmark: _In-sequence_SDU_delivery]References
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