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1 Introduction

CB: # 1904_Pos_LatencyImprovement

- Check solutions

- Try to converge on Stg3 details

(Qualcomm - moderator)

Summary of offline disc in R3-214203
2 For the Chairman’s Notes
For online discussion:
· Enhancements related to connected mode mobility: clarify whether such enhancements are in scope.

· Response Time in NRPPa: keep CB open to allow further clarification on this topic and check whether any agreement can be made
There is no consensus on other topics discussed at this meeting:

· Signalling of scheduled location time

· Sending the UE reporting criteria from the LMF to the serving gNB (to help the gNB to configure or release the CG resources for UE): seen as RAN2 dependent

3 Discussion
3.1 Scheduling Location in Advance
	Background: see S2-2102047, "23.273 CR0151 (Rel-17, 'B'): Addition of a Scheduled Location Time".

In some scenarios, a UE, LCS Client or AF that is requesting the location of a target UE may know a time at which the location should be obtained. 

This time can be provided as part of a location request to a 5GC and is then referred to as scheduled location time. An LMF may then schedule location measurements for the target UE to occur at or near to the scheduled location time and return the resulting UE location to a recipient UE, LCS Client or AF. 

This results in an overall location procedure being split into 2 phases: a location preparation phase comprising actions performed before the scheduled location time including the scheduling of the location measurements; and a location execution phase performed at and after the scheduled location time that includes obtaining the location measurements, determining the target UE location and providing the location to a recipient UE, LCS Client or AF. 

The effective response time or latency then equals the duration of the location execution phase and excludes the duration of the location preparation phase which can be performed ahead of the scheduled location time. This can be used to reduce latency.


From contributions at this meeting the following can be seen:

(a) Latency Reduction
Both contributions [2,4] essentially come to the same conclusion: if a UE, LCS Client or AF that is requesting the location of a target UE knows a time at which the location should be obtained, the latency for obtaining and reporting the location of a target UE can be reduced by the duration of a location preparation phase.

With the RAN2 assumptions in TR 38.857, [2] calculates the corresponding numbers:
	DL+UL NR positioning methods:
Latency reduction > 62 %

UL-only NR positioning methods:
Latency reduction > 78 %

DL-only NR positioning methods:
Latency reduction > 50 %


(b) RAN Specification Impacts
Two options seem possible, and both are discussed in [2,4]:

Option 1: No Scheduled Location Time is sent to UE and TRPs: If the Scheduled Location Time T is provided to an LMF but the LMF is not able to provide T to the measuring entities (UE and/or TRPs), the signalling steps need to be arranged such that the location estimate of the UE can be obtained at or close to the scheduled location time T (as requested by the client). 

Option 2: The Scheduled Location Time is sent to UE and TRPs ahead of T: The Scheduled Location Time T (probably with uncertainty window) can be included in the measurement request messages sent to the UE/TRPs. The UE/TRPs perform the measurements as close as possible to T. 

As observed in [4], there is essentially no difference in the achievable latency reduction. i.e., both allow the latency to be reduced by the duration of the location preparation phase.

From [4]:
	"So both of the above mentioned options can reduce LCS latency, from the specific application of scheduling location time, there is no difference in this aspect.

Observation 1: From the specific application of scheduling location time, whether the location measurement is scheduled at this time or near this time, there is no difference to the reduction of the LCS latency."


However, the LCS client expects the received location to be valid at the time T. From the LS [1]:

“A location estimate returned to an LCS Client for a scheduled location time can be treated by the LCS Client as an estimate of the location of the UE at the scheduled location time."

The analysis in [2] came to the following observations and conclusions:

	Observation 5: With the current NRPPa specification, the time when the TRPs should obtain the measurements cannot be controlled by an LMF. A NRPPa Response Time (similar to LPP) could be realized by requesting NRPPa periodic reporting. However, similar to LPP, this would control the time when to send measurement reports, but not the time when the location measurements should be obtained/valid.

Observation 6: Without providing the Scheduled Location Time T to the UE and TRPs, the LMF cannot reliably determine the UE location at the scheduled location time, and therefore, the location estimate returned to an LCS Client for a scheduled location time cannot be treated by the LCS Client as a reliable estimate of the location of the UE at the scheduled location time.
[…]
Observation 9:
With the Scheduled Location Time T provided to the TRPs in advance, an LMF can reliably request a time when the provided measurements are to be obtained. 

Observation 10:
With the Scheduled Location Time T provided to the TRPs in advance, the UL measurements performed at different TRPs would be obtained for the same scheduled location time T which would generally also improve location accuracy.

[…]
Observation 11: It is beneficial to send the Scheduled Location Time T to the UE and TRPs in order to trigger measurements at or close to the scheduled location time.

Proposal 1:
Include a "Requested Location Time" with measurement time window in the NRPPa Measurement Request message, defining the time window within which the location measurements should be performed. The existing System Frame Number/Slot Number in the NRPPa Measurement Request message could be generalized to define the "Requested Location Time".


While [4] concludes
	Observation 2: If LMF signals this location time point to gNB/TRP, the time T should be introduced to NRPPa: Positioning measurement request/response procedure.

In conclusion, the two options have same effect on the reduction of the LCS latency, to avoid unnecessary specification modification, we slightly prefer not to introduce the scheduling location time T into RAN3 specification.

Proposal 1: Not to introduce the scheduling location time T into RAN3 specification.


In summary, both options 1 and 2 can be used to reduce latency, but option 1 (based on timing of procedures) cannot guarantee either the absolute time of the measurements, or their relative timing, as well as the timing with respect to the LCS client’s location time request.
Q1: Bearing in mind the two options above, and the summary of the observations provided, do you agree that it can be beneficial to send the Scheduled Location Time T to TRPs in advance in order to trigger measurements to be valid at or close to the scheduled location time?
	Company
	Comment

	Huawei
	Not sure. The exact time of measurement depends on the gNB schedule, but cannot be exactly controlled by LMF. Additionally, the UE may have already moved away if LMF send the measurement request to gNB in advance with a measurement time T.

	Ericsson
	No. We mostly agree with Huawei. Besides, this depends on other factors such as the nature of the network deployment and the transport network latency and availability, etc. which are outside of 3GPP scope.

	Nokia
	We do not view this proposal as reducing latency (which is the scope of this CB?). From purely a latency reduction perspective, we do not see benefits of Scheduled Location Time.

However, if it is necessary to support the use case where LCS Client requests a location of the UE at a specific time, then sending the Scheduled Location Time to TRPs in advance seems beneficial.

	ZTE
	Not sure that sending Scheduled Location Time T from LMF to TRP can reduce latency. And agree with HW that UE may move away during the Scheduled T.

	CATT
	Agree with Nokia. Benefit seems limited.

	Samsung2
	In response to the moderator's encouragement in the mail, we’d like to share Samsung’s positions, Samsung has no strong views on the topics in session 3.1, 3.2 and 3.3, seems there’s no consensus, all the topics can be FFS.

	Qualcomm
	Yes (proponent). Without providing a desired location time to the measuring entities, we think the LMF cannot reliably determine the UE location at the scheduled location time.

On Huawei's comment, it may depend on how much in advance the measurement request is sent to the TRPs, but the scheduling of messages in general should be aligned with the UE SRS transmission. There seems no major difference here compared to Rel-16 with respect to UE mobility. The additional aspect is that the LMF can more precisely request measurements to be valid at a certain time. 
We don't quite follow Ericsson's comment "that this depends on other factors such as the nature of the network deployment and the transport network latency and availability". This would be an additional parameter in the NRPPa Measurements Request (or can be the existing SFN in NRPPa Measurement Request message currently used for aperiodic SRS). We understand that this cannot be a requirement at the end but think this can be a recommendation (wish) to TRPs to make the measurements as close as possible to the indicated time.


Moderator’s summary: No consensus. Some companies are not clear on the latency reduction, or implicitly expect that current procedures (preparation ahead of time) may be enough. Some companies acknowledge that sending the Scheduled Location Time to TRPs in advance seems beneficial for the case when the LCS client requests location at a specific time.
3.2 NRPPa Response Time
The following is based on ref [3].

	Background:

In LPP, the UE may receive a desired responseTime in the Request Location Information message. The response time indicates the maximum time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation message.




In [3], an analogous mechanism is proposed for NRPPa/F1AP. A response time is proposed to be included in NRPPa/F1AP MEASUREMENT REQUEST message, as below:

9.2.x
Response Time
This information element contains the response time of the measurement results reporting. 

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

	Time
	M
	
	INTEGER(1..128)
	

	Time Unit
	M
	
	ENUMERATED(second, ten-seconds, ten-milliseconds, …)
	


Ref [3] argues that this can reduce latency:

Observation 1: Including a response time in Measurement Request message can reduce the latency in some cases. 

Proposal 1: Enhance the NRPPa and F1AP to include the response time in the measurement procedure.
Q2: With reference to above and [3], do you agree that it can be beneficial to include a Response Time in the NRPPa/F1AP MEASUREMENT REQUEST message indicating the maximum time as measured between receipt of the NRPPa/F1AP MEASUREMENT REQUEST and transmission of a NRPPa/F1AP MEASUREMENT RESULT message?
	Company
	Comment

	Huawei
	Yes

	Ericsson
	Regardless of the big questioning we have on the codepoints values, it is unclear for us if this proposal is related to the measurement time T or for aligning NRPPa with LPP in periodic time transmissions? If the latter, then it should be considered as the expected periodical reporting of the target UE and should go in the Positioning Exchange Procedure.  

	Nokia
	We are fine with the intention, which in our understanding is to enable the LMF to indicate an upper bound time by which measurement results should be provided by the TRP.  Details require further discussion.

	ZTE
	Seems beneficial to indicate a maximum time in the measurement message.

	CATT
	Agree with Ericsson, the case is unclear, needs more discussion.

	Qualcomm
	Agree with Nokia. This seems actually like a gap in Rel-16. Currently, an LMF does not know when to expect the TRP measurement results, and therefore, does not know when to e.g., abort the procedure and select a different positioning method, etc. At the end, an LMF has to fulfill the requested QoS received in the location request from an AMF, but seem to have no control over the TRP "response time" (which is the LPP parameter name). This would allow an LMF to control the maximum time to wait for a response from TRPs; the scheduled location time would allow an indication to the TRPs at which time the LMF would actually like to have the measurements valid (ideally, at the same time for all involved TRPs).


Moderator’s summary: A majority of the companies see “Response Time” as beneficial. Pending further clarification, could try to move to WA or agreement in this meeting.

Additional note: the moderator has received a clarification from the proponent re the question from Ericsson/CATT as follows:

It is not related to the measurement time T or periodic time. It is the response time for the measurement request, to restrict the gNB to response the measurements within a certain time, which could reduce the latency.  
3.3 Providing the UE Reporting Information from LMF to gNB
The following is based on ref [5].
	Background:

[5] discusses the UL location reporting when UE is in RRC_INACTIVE state.

The following sequence diagram is considered:
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1. The LMF configures the necessary positioning measurement and sets a response time by which the UE is required to provide the measurement response to the network.

2. The gNB configures the CG-SDT. 

3. The UE while in inactive state performs the positioning measurement and decides in which RRC state the UE should reply. 

4. The performed measurement is then provided to the LMF within the set response time.

Since the gNB is not aware of the LPP reporting criteria, [5] concludes:
Observation 1:
The CG-SDT mechanism may be inefficient as RAN node is unaware of the positioning reporting requirements

To enhance the CG-based signalling, one way would be that LMF provides some assistance information to gNB between steps 1 and 2 above, so that gNB can decide for the appropriate CG resources:
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Q3: With reference to above and [5], do you agree that it can be beneficial to send the UE reporting criteria from the LMF to the serving gNB in order to help the gNB to configure or release the CG resources for UE?
	Company
	Comment

	HW
	Not sure. How to configure CG is discussing in RAN2. RAN2 has been discussing whether UE to send the assistant information or LMF to send.

Besides, it is natural for UE to send the information, rather than LMF, to gNB for CG resource. For LMF based, the LMF would need to send a parallel NRPPa message with LPP, which is not a strong way, because the gNB would need to match the NRPPa message and the RRC message (location measurement indication) to align the periodicity information.

	Ericsson
	We think this could be discussed with the above response time so that NRPPa signals the periodic reporting similar to LPP, and this would go in the positioning info exchange procedure

	Nokia
	This proposal has dependencies on RAN2, so it is premature to discuss in RAN3.

	ZTE
	Agree with Nokia. Perhaps we can wait for RAN2 progress.

	CATT
	Agree with Nokia and ZTE

	Qualcomm
	Agree with Nokia et al, depends on RAN2 progress.


Moderator’s summary: No consensus; most companies prefer to wait for RAN2 progress.
3.4 Positioning Latency and Mobility
The following is based on ref [6].
	Background:

From [6], in the current specification, if the serving gNB changes during mobility, the on-going positioning procedure will be aborted. After handover is complete, the LMF may re-initiate a new positioning procedure.

If positioning related information can be exchanged during handover preparation phase, the signalling and latency may be reduced. A proposed procedure is outlined below:


[image: image3.emf]7.NRPPa positioning activation response

5.NRPPa positioning activation request

 

3. Handover Request Ack

4.NRPPa positioning information update

8. NRPPa positioning measurement request

2. Handover Request  

Positioning related info

1. Measurement report

UE AMF

 UL SRS Measurements

9.Measurement report

T-gNB  S-gNB 

0. RRC message (SRS config, Pos configuration)

Positioning 

starts

6. MAC activation

LMF

Handover Execution(new SRS config)

Decide SRS 

resource

UL positioning 

suspends






Ref [6] argues that it would be beneficial to exchange some positioning related messages during handover, as follows:

Observation 1: Positioning abort during mobility will have significant impact on the positioning latency for the new use cases such as Automotive and Rail.
Proposal 1: RAN3 to discuss positioning latency reduction during mobility.

Proposal 2: RAN3 to support exchange positioning related information to reduce the positioning latency during handover.
Q4: With reference to above and [6], do you agree that it can be beneficial to exchange positioning related information in handover messages between gNBs?
	Company
	Comment

	HW
	The SRS resource should be configured by the current serving gNB. We prefer to let the last serving gNB to send a new cell ID to trigger the LMF to request to configure the SRS for the UE. 

	Samsung
	Reply to HW, we agree SRS resource should be configured by current serving gNB, sorry about the misleading figure (please ignore the figure), the intension of the proposals is to reduce positioning latency during mobility.

	Ericsson
	Please can we stop having this proposal popping up everywhere in the positioning agenda items? It has already been brought up in three CBs. See our response in AI 19.2.2.

	Nokia
	For Rel-17 work item, mobility should only be discussed in the context of positioning in RRC_INACTIVE (connected mode mobility was not discussed in the SI phase and is not mentioned in the WID).

	CATT
	FFS

	Samsung2
	Fine to discuss mobility in CB: #Pos_RRC_INACTIVE, we just shared our views on the positioning issue in connected mode mobility, which is included implicitly in the scenarios discussed in SI/WID, but we’re fine with the majority companies’ views on whether further discuss positioning issue in connected mode.

	Qualcomm
	We generally agree that mobility enhancements for UL based solutions are desired, which may require exchanging some positioning related information in handover messages at the end. But any details require more study.


Moderator’s summary: No consensus on the proposal. For the future, we need to clarify whether enhancements related to connected mode mobility should be discussed or not (under the current WID).
3.5 Others
Please feel free to add any issues or aspects missing from the above.

	Company
	Comment

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed]
If needed
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