Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk534987473]
3GPP TSG-RAN WG1 Meeting #101-bis-e	R4-2201307
Electronic Meeting, January 17-25, 2022
Agenda Item:	6.21.2.4
Source:	Ericsson
Title:	Impact of enhanced positioning on existing RRM
Document for:	Discussion
Introduction

RAN4#107-e identified the following issues as FFS.

# On PRS measurements without gaps:
Agreement: 
· MGRP is not needed in the PRS measurement period.

FFS: 
· Following list of potential additional parameters/aspects in the PRS measurement requirements for gapless measurements are for further studies:
1. Tavailable_PRS,i
2. Lavailable_PRS,i
3. Teffect,i
4. Applicable number of PFLs
5. Applicable number of samples
6. Approach on the calculation of multiple PFLs.
7. PRS processing window
8. Requirement applicability
9. CSSF outside measurement gap 

# Measurement gaps enhancement/patterns for PRS measurement
Agreement:
· Measurement gap enhancement for PRS measurements is not discussed under Rel-17 ePos WI.

FFS:
· Whether RAN4 to define support of per-FR measurement gap for PRS measurement.
· Options for optimization of PRS measurement with gaps.
· Option 1: For a low-latency PFL i with ,  and , set  in the measurement period requirement if all the PRS resources in  are contained within a single measurement gap instance.
· Option 2: Discuss the following rules to achieve the alignment among PRS configuration, MG configuration and UE processing capability
· The time offset difference between PRS resources in the same positioning frequency layer should be small so that all PRS resources could be covered by MGL.
· The periodicity of PRS resources and MG should be configured as the same value, and they should be very close to, but no shorter than the UE capability T. 
· The time duration of available PRS in the positioning frequency layer i should be no larger than the UE capability . 
· The number of PRS resources in each slot in the positioning frequency layer i should be no larger than the UE capability . 
· Option 3: Define Tlast as T+MGL when all of the PRS resources to be measured are available in the same MG occasion during Tavailabe.
# Other issues
Agreements:
· Accuracy requirements for DL-PRS path RSRP.
· Accuracy requirements for DL PRS path RSRP is related to performance part of the WI and will be discussed during the performance WI.
· Requirements for on demand PRS
· Defer the discussion until further input is received from RAN1.
· Do not send LS response to RAN1 on PRS measurement outside the measurement gap (response to R4-2117013/R1-2108639) and wait for further input from RAN1.

FFS:
· RAN4 LS response to RAN1 on DL PRS path RSRP
· RSTD reporting enhancement
· Whether RSTD reporting enhancement is needed.
· Options for RSTD reporting enhancement
· Option 1: Ask RAN1/2 to update the RSTD reporting signalling in Rel-17 to allow UE reporting an RSTD reference resource for each PFL.
· Option 2: Do not update RSTD reporting signalling in Rel-17 as proposed in Option 1.
In this contribution we present our view on the open issues. Moreover, in RAN1#106-bis-e RAN1 sent an LS on the condition of PRS measurement outside the MG seeking RAN4 input on threshold for gapless PRS measurement. In this contribution we present our view on the applicable threshold and propose a response to the RAN1 LS.
Discussions
PRS measurement without gaps
RAN4#101-e discussed measurement period requirement for gapless PRS measurement and concluded values for potential parameters as FFS. 
Table 2‑1 List of potential additional parameters/aspects in PRS measurement requirements for gapless measurements.
	No.
	Parameters/issues

	1
	 

	2
	

	3
	 

	4
	Applicable number of PFLs

	5
	Applicable number of samples

	6
	Approach on the calculation of multiple positioning frequency layers

	7
	PRS processing window

	8
	Requirement applicability

	9
	CSSF outside MG



In our understanding gapless PRS measurement is a UE capability and is limited to single PFL. Therefore, in our point of view, applicable value of , for the parameters , , , and  shall be limited to 1. This further implies that the applicable number of PFL in measurement period is 1 and approach on the calculation of multiple PFLs need not be defined. Requirement applicability shall be similar to gap based PRS measurement assuming that the applicable number of samples for positioning measurement is 1. Moreover, PRS processing window duration shall be derived based on RAN1 agreement.

[bookmark: _Toc92434345]Applicable PFL for gapless PRS measurement is 1.
[bookmark: _Toc92434346]Value of  in , , , and  parameters is 1.
[bookmark: _Toc92107623]CSSF for positioning is handled by CFFSPRS,i where i = 1.
[bookmark: _Toc92434347]Requirement applicability, in terms of accuracy, for gap based PRS measurement is valid also for gapless PRS measurement assuming that the applicable number of samples for positioning measurement is at least 1.
[bookmark: _Toc92434348]PRS processing window duration based on RAN1 agreement.
Support of per-FR measurement gap for PRS measurement
In our understanding TS38.133 already supports per-FR measurement gap for PRS measurement. Therefore support/definition of support of per-FR MG for PRS measurement in not needed. Furthermore, it was also agreed that the MG enhancement for PRS measurement is not to be discussed under Rel. 17 ePos WI.

[bookmark: _Toc92434349]per-FR MG is already supported.
[bookmark: _Toc92465649][bookmark: _Toc92434350]From 38.133 (9.1.2 Measurement gap)
If the UE is configured via LPP [34] to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4], in order for the requirements in clauses 9.9.2, 9.9.3, and 9.9.4 to apply, the network must provide
-	a single per-UE measurement gap pattern for concurrent monitoring of all positioning frequency layers and intra-frequency, inter-frequency and/or inter-RAT frequency layers of all frequency ranges, or
-	for measurement gap patterns other than #24 and #25, if UE supports independent measurement gap patterns for different frequency ranges, per-FR measurement gap pattern for the frequency range for concurrent monitoring of all positioning frequency layers and intra-frequency, inter-frequency cells and/or inter-RAT frequency layers in the corresponding frequency range.

Optimization of PRS measurement gaps
RAN4#101-e identified three options to optimize PRS measurement gaps. In our point of view all three options require change in PRS configuration/transmission and is therefore out of RAN4 scope. However, to reduce the PRS measurement latency, an approach similar to gapless measurement can be considered such that depending on UE capability, the measurement period requirement is set assuming single PFL.

[bookmark: _Toc92434351]Depending on UE capability, adopt single PFL based measurement period requirement for low latency positioning.
RSTD reporting enhancement
On RSTD reporting enhancement a need to update the RSTD reporting signalling in Rel-17 to allow UE reporting an RSTD reference resource for each PFL was brought up. In our point of view, this level of reporting granularity is already supported by the specification TS37.355 [2]. In addition, as Rel. 16 accuracy requirements were based on multi-PFL measurement and enhancing the signalling part is not within RAN4 ePos WI scope, in our point of view, an update to RSTD reporting signalling in Rel. 17 is not needed.

[bookmark: _Toc92434352]Do not update RSTD reporting signalling in Rel-17 as proposed in Option 1.
Condition of PRS measurement outside the measurement gap
RAN1#107-e made agreement on working assumptions for PRS measurement outside MG. Based on the agreement, for gapless PRS measurement, the conditions at least include that the Rx timing difference between PRS from the non-serving cell and that from the serving cell is within a threshold. It was further agreed to send an LS to RAN4 to request study and determine the threshold, which is used to be compared against with the Rx timing difference to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG. Furthermore, the requirement on whether UE needs to calculate the expected Rx time difference and/or compare against the threshold is also a part of the study request. 

In our point of view CP length can be an optimum threshold value such that Rx time difference between serving cell and non-serving cell is received by UE within this threshold. The UE can also make use of the threshold value to down select RSTD measurements and report only those that fall within the threshold. 

[bookmark: _Toc92434353]During gapless PRS measurement Rx timing difference between PRS from the non-serving cell and that from the serving cell must be smaller than CP length.
[bookmark: _Toc92434354]Set UE requirement such that, during gapless measurement, UE uses the threshold value to report RSTD measurements within the threshold.
Impact on RRM when PRS measurements are conducted outside gaps
RAN1#107-e agreed on following options on signal/channel prioritization over PRS in the gapless measurement window:
· Option 1: UE may indicate support of two priority states.
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS.
· State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS.
· Option 2: UE may indicate support of three priority states
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS.
· State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS.
· Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NACK is marked as high-periority.
· State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS.
· Option 3: UE may indicate support of single priority state
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS.
Note: SSB is a separate issue.

In the agreed list two important reference signals, RLM-RS and Radio link recovery RS are missing. In our point of view, both reference signals are important and cannot be deprioritized over PRS because of the following reasons:

RLM-RS: 
Radio link monitoring is an important function UE performs to keep connected to the serving cell and make necessary actions when the radio link is failed. Hence RLM-RS cannot be deprioritised w.r.t DL PRS.

Radio Link recovery RS:
Radio link recovery RS are configured to perform beam failure detection and link recovery procedures such as New beam detection. If these procedures are not performed in proper time, it can result in link failure. Hence, link recovery RS should not be de-prioritised over PRS. 

Based on the above analysis, RLM-RS and Radio Link recovery RS should also be included in the list of priority RS signals and must be defined as one of the UE capabilities.

[bookmark: _Toc92434355]Send an LS to RAN1 to define PRS priority over RLM-RS and radio link recovery RS during gapless PRS measurement.
Requirements on path RSRP measurements
In RAN4#101-e accuracy requirement on DL PRS RSRPP was agreed to be discussed during the performance part of the WI. The measurement period requirement for DL PRS RSRPP is yet to be discussed. In our point of view, measurement period requirement for Rel. 16 DL PRS RSRP measurement shall be applied to DL PRS RSRPP measurement. 

[bookmark: _Toc92434356]Adopt DL PRS RSRP measurement period requirement for DL PRS RSRPP measurement. 
RAN1#107-e agreed on UL SRS RSRPP measurement. The accuracy requirement for this new measurement is yet to be defined and shall only be done after the reference point for UL SRS RSRPP measurement is updated based on RAN4 input. In our companion paper R4-2201309 a reference point selection for UL SRS RSRP measurement has been elaborated and proposed [3].

[bookmark: _Toc92434357]Accuracy requirement for UL SRS RSRPP shall be discussed/defined after reference point for UL SRS RSRPP measurement is updated.
Summary
Based on the analysis presented in this paper, we made the following observations and proposals: 
Observation 1	CSSF for positioning is handled by CFFSPRS,i where i = 1.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Applicable PFL for gapless PRS measurement is 1.
Proposal 2	Value of  in , , , and  parameters is 1.
Proposal 3	Requirement applicability, in terms of accuracy, for gap based PRS measurement is valid also for gapless PRS measurement assuming that the applicable number of samples for positioning measurement is at least 1.
Proposal 4	PRS processing window duration based on RAN1 agreement.
Proposal 5	per-FR MG is already supported.
From 38.133 (9.1.2 Measurement gap)
If the UE is configured via LPP [34] to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4], in order for the requirements in clauses 9.9.2, 9.9.3, and 9.9.4 to apply, the network must provide
-	a single per-UE measurement gap pattern for concurrent monitoring of all positioning frequency layers and intra-frequency, inter-frequency and/or inter-RAT frequency layers of all frequency ranges, or
-	for measurement gap patterns other than #24 and #25, if UE supports independent measurement gap patterns for different frequency ranges, per-FR measurement gap pattern for the frequency range for concurrent monitoring of all positioning frequency layers and intra-frequency, inter-frequency cells and/or inter-RAT frequency layers in the corresponding frequency range.

Proposal 6	Depending on UE capability, adopt single PFL based measurement period requirement for low latency positioning.
Proposal 7	Do not update RSTD reporting signalling in Rel-17 as proposed in Option 1.
Proposal 8	During gapless PRS measurement Rx timing difference between PRS from the non-serving cell and that from the serving cell must be smaller than CP length.
Proposal 9	Set UE requirement such that, during gapless measurement, UE uses the threshold value to report RSTD measurements within the threshold.
Proposal 10	Send an LS to RAN1 to define PRS priority over RLM-RS and radio link recovery RS during gapless PRS measurement.
Proposal 11	Adopt DL PRS RSRP measurement period requirement for DL PRS RSRPP measurement.
Proposal 12	Accuracy requirement for UL SRS RSRPP shall be discussed/defined after reference point for UL SRS RSRPP measurement is updated.
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1. Overall Description: 
RAN4 thanks RAN1 for the LS. RAN4 has discussed the threshold that can be used to be compared against with the Rx timing difference to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG. 

RAN4 feedback to RAN1: 

From RAN4 point of view CP length can be an optimum threshold value. The UE can make use of the threshold value to select and report RSTD measurements that fall within the threshold.

2. Actions:
To RAN WG1 group.
ACTION: 	RAN4 kindly requests RAN1 to take the above feedback into consideration.

3. References:

4. Date of Next TSG-RAN WG4 Meetings:
	TSG RAN WG4 Meeting #102-e
	21 Feb – 03 Feb, 2022
	E-Meeting

	TSG RAN WG4 Meeting #103-e
	16 May – 27 May, 2022
	E-Meeting
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1. Overall Description: 
RAN1 made agreements on priority handling of PRS in the PRS processing window. In the agreed list two important reference signals, RLM-RS and Radio link recovery RS are missing. In RAN4 point of view, both reference signals are important and cannot be deprioritized over PRS because of the following reasons:
RLM-RS:
Radio link monitoring is an important function UE performs to keep connected to the serving cell and make necessary actions when the radio link is failed. Hence RLM-RS cannot be deprioritised w.r.t DL PRS.
Radio Link recovery RS:
Radio link recovery RS are configured to perform beam failure detection and link recovery procedures such as New beam detection. If these procedures are not performed in proper time, it can result in link failure. Hence, link recovery RS should not be de-prioritised over PRS. 
Based on the above analysis, RLM-RS and Radio Link recovery RS should also be included in the list of priority RS signals and must be defined as one of the UE capabilities.
RAN4 feedback to RAN1: 
RAN4 requests RAN1 to consider above feedback into account and set radio link recover and radio link monitoring reference signal priority over PRS in the gapless measurement window.

2. Actions:
To RAN WG1 group.
ACTION: 	RAN4 kindly requests RAN1 to take the above feedback into consideration.

3. References:

4. Date of Next TSG-RAN WG4 Meetings:
	TSG RAN WG4 Meeting #102-e
	21 Feb – 03 Feb, 2022
	E-Meeting

	TSG RAN WG4 Meeting #103-e
	16 May – 27 May, 2022
	E-Meeting
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