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1	Introduction
This thread will discuss the draft CR to 38.214 for the NR Enhanced Positioning.
[bookmark: _Ref54348033]2	Discussion – first round

The comments in this section are based on version 0 of the the draft CR available in the Post RAN1#115 discussion.
	Company
	Comments
	Editor reply/Notes

	ZTE
	Comment 1:
· Chapter: 5.1.6.5.1
· Reason for change: capture the following agreement in the spec
	Agreement
For measurements based on DL PRS with Rx frequency hopping or UL SRS with Tx hopping:
· UE/gNB can report either a single-hop or multi-hops measurement.
· Indication of which of a single-hop or multi-hops measurement is optionally reported.
· Note: mapping of the indicator to performance requirement(s), or impact to performance requirement(s), is up to RAN4


· Summary of change: 
	[bookmark: _Toc11352099][bookmark: _Toc45810561][bookmark: _Toc36645516][bookmark: _Toc29673152][bookmark: _Toc29673293][bookmark: _Toc29674286][bookmark: _Toc20317989][bookmark: _Toc145348692][bookmark: _Toc27299887]5.1.6.5.1	PRS receiver frequency hopping
The reduced capability UE may be configured to measure and report, subject to UE capability, via [higher layer parameter] the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, or UE Rx-Tx time difference using receiver frequency hopping for a DL PRS resource, with a requested bandwidth of all hops that may be greater than the maximum reduced capability UE bandwidth, within a configured measurement gap. The reduced capability UE performing receiver frequency hopping may be configured to report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple hops of the DL PRS. The reduced capability UE may indicate which of a single-hop or multiple-hop measurement is reported. [In RRC_CONNECTED mode], the reduced capability UE is expected to use a single instance of a configured measurement gap to receive all hops of the DL PRS using receiver frequency hopping. 



Comment 2:
· Chapter: 6.2.1.4.1
· Reason for change: based on RAN1’s agreement, the starting PRB of the first hop in time domain is configured instead of the starting PRB of the first frequency hop
· Summary of change:
	When the reduced capability UE is configured to perform transmit frequency hopping::
-	it expects to be configured with the following parameters:
-	starting PRB of the first hop in time domain in [higher layer parameter]



Comment 3:
· Chapter: 6.2.1.4.1
· Reason for change: Update the spec according to RAN1’s agreement
	Agreement
Update the earlier agreement as follows:
	Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
Unrelated part ommitted
Note: UE is not expected to be configured with a SRS for positioning hopping cycle, including the switching time from/to active BWP required ahead of the first hop and after the last hop, partially overlapping with UTW.





· Summary of change:
	The reduced capability UE may be configured, via [higher layer parameter], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. The UE is not expected to be configured with one cycle of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. 



Comment 4:
· Chapter: 6.2.1.4.1
· Reason for change: Update the spec according to RAN1’s agreement
	Agreement
The UE is expected to switch back to the active BWP when the time between two consecutive hops exceeds twice the switching time to/from the BWP. 
· Note: this is applicable when UTW is configured or not configured. 


· Summary of change:
	For operation in the same carrier, the reduced capability UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource of the transmit frequency hopping configured by the higher layer parameter [XX] including the switching time to or from the active bandwidth part and a SRS resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.
The reduced capability UE is expected to switch back to the active BWP when the time between two consecutive hops exceeds twice the switching time to/from the BWP.



Comment 5:
· Chapter: 6.2.1.4.1
· Reason for change: Update the spec according to RAN1’s agreement
	Agreement
For aperiodic positioning SRS with frequency hopping, switching time to/from active UL BWP is added in the minimal time interval between the last symbol of PDCCH triggering A-SRS and the first symbol of the triggered SRS in the first hop.
Agreement
The previous agreement above is revised as below
For the determination of collision between PUSCH or PUCCH and the SRS with tx hopping:
· For a transmission of an SRSa hop for an SRS resource for positioning symbol with frequency hopping in a hopstarting in symbol  and a PUSCH or PUCCH transmissionstarting in symbol, where  is the switching time to/from the active BWP, the UE shall apply the dropping rules taking into account:
· DCI(s) for which the time interval between the last symbol of PDCCH and the SRS in symbol  is at least ( symbols +and additional time duration ) symbols  
· DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH in symbol  is at least N2 symbols
· Note: as in legacy
· For the calculation of N2, use the smallest SCS between the SCS configured for the SRS with tx hopping and, the SCS of the PUSCH, and the SCS of the PDCCH


· Summary of change:
	For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a PUSCH or PUCCH transmissionstarting in symbol, where  is the switching time to/from the active BWP, the UE shall apply the dropping rules taking into account:
· DCI(s) for which the time interval between the last symbol of PDCCH and the SRS in symbol  is at least  symbols and additional time duration 
· DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH in symbol  is at least N2 symbols
For the calculation of N2, use the smallest SCS between the SCS configured for the SRS with tx hopping, the SCS of the PUSCH, and the SCS of the PDCCH
If the SRS symbol(s), including the switching time to or from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH including the switching time to or from the active bandwidth part, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.



Comment 6:
· Chapter: 8.4.4
· Reason for change: Update the spec according to RAN1’s agreement
	Agreement
Regarding the time stamp information in measurement report, support the following:
· For the timestamp of SFN and slot number, at least one of nr-PhysCellID, nr-ARFCN, nr-CellGlobalID is included.
· For the timestamp of DFN and slot number, the synchronization reference source indication ‘GNSS or UE’ can be optionally included.
Note: The number of SL-PRS symbols is not signalled in the SL positioning measurement report. 

Agreement
For SL RTT, support LMF/UE to request with higher layer signaling the measuring UE to report the associated SL-PRS transmission timestamp.
Up to RAN4 to determine conditions (if any) for reporting of the associated SL-PRS transmission timestamp.


· Summary of change:
	For the SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements, the UE reports an associated SL PRS reception timestamp via higher layer parameter [sl-prs-time-stamp]. For SL Rx-Tx time difference, the UE may be requested via [request-tx-TimeInfo-SLRTT] to report an associated SL PRS transmission timestamp via higher layer parameter [sl-prs-time-stamp]. The timestamp includes the SFN, slot number, and optionally nr-PhysCellID, nr-ARFCN, nr-CellGlobalID, or the timestamp includes DFN and slot number, and optionally the synchronization reference source indication “GNSS or UE”. 



	Comment 1: Implemented






















Comment 2: implemented. 







Comment 3: implemented

















comment 4: implemented.













comment 5: implemented.



































Comment #6: Implemented. Please see the response to vivo comment #2 and comment #4.













	vivo
	Comment 1
A typo:  “hops” should be changed to “hop”
	6.2.1.4.1 SRS frequency hopping for positioning

When the reduced capability UE is configured to perform transmit frequency hopping::
-	it expects to be configured with the following parameters:
-	starting PRB of the first frequency hop in [higher layer parameter]
-	starting slot offset and starting symbol for each hop in [higher layer parameter]
-	number of symbols in each hops in [higher layer parameter]
-	hop bandwidth in [higher layer parameter]
-	overlap between hops, if present, in [higher layer parameter]
-	number of hops in [higher layer parameter].
-	it does not expect to be configured with [StartingSymbol] and [Length] for a hop that exceeds a slot duration.



Comment 2:
The following highlighted part in the agreement is missed in the current TP
	Agreement
Regarding the time stamp information in measurement report, support the following:
· For the timestamp of SFN and slot number, at least one of nr-PhysCellID, nr-ARFCN, nr-CellGlobalID is included.
· For the timestamp of DFN and slot number, the synchronization reference source indication ‘GNSS or UE’ can be optionally included.
Note: The number of SL-PRS symbols is not signalled in the SL positioning measurement report. 




So, we propose
	[bookmark: _Toc146791893][bookmark: _Toc130409878]8.4.4	SL PRS reception procedure
For the SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements, the UE reports an associated SL PRS reception timestamp via higher layer parameter [sl-prs-time-stamp]. For SL Rx-Tx time difference, the UE may report an associated SL PRS transmission timestamp via higher layer parameter [sl-prs-time-stamp]. The timestamp includes the SFN, slot number, and optionally nr-PhysCellID, nr-ARFCN, nr-CellGlobalID, or the timestamp includes DFN,  and slot number, and optionally synchronization reference source indication of DFN. 




Comment 3:
The following highlighted part in the agreement is missed in the current TP
	Agreement
Update previous agreement on synchronization information exchange with the following modification:
	To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· [If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE]
· If the synchronization source of an anchor UE is gNB/eNB, the anchor UE can further provide cell identity information
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs






So, we propose adding the highligted part as follows
	8.4.4	SL PRS reception procedure

The UE may report synchronization information synchronization source type via [higher layer parameter(s)] and/or relative time difference with the associated quality metric, via [higher layer parameter(s)]. And if synchronization source type is gNB/eNB, the UE can report cell identity information of the gNB/eNB. For the SL RSTD measurement, the UE may report a reference UE information.



Comment 4:
The following highlighted part in the agreement is missed in the current TP
	
Agreement
For SL RTT, support LMF/UE to request with higher layer signaling the measuring UE to report the associated SL-PRS transmission timestamp.
· Up to RAN4 to determine conditions (if any) for reporting of the associated SL-PRS transmission timestamp.



So, we propose
	8.4.4 SL PRS reception procedure
For the SL RSTD, SL Rx-Tx time difference, SL RTOA, SL AoA, SL PRS-RSRP, and SL PRS-RSRPP measurements, the UE reports an associated SL PRS reception timestamp via higher layer parameter [sl-prs-time-stamp]. For SL Rx-Tx time difference, the UE may report an associated SL PRS transmission timestamp via higher layer parameter [sl-prs-time-stamp], and the UE may be configured to report SL PRS transmission timestamp via [higher layer parameter]. The timestamp includes the SFN, slot number, and optionally nr-PhysCellID, nr-ARFCN, nr-CellGlobalID, or the timestamp includes DFN and slot number. 






	Comment #1: implemented



















Comment #2: implemented



















Comment#3: Not implemented for now. Not sure if “eNB” is okay for 214 spec. This will be clarified by higher layer parameter.






















Comment#4: implemented





 










	OPPO
	It looks like the following agreement made in RAN1#115 is not captured:
	Agreement
If the UE/gNB reports aggregated timing measurement, the single reported RSRP/RSRPP (if reported) is based on aggregated PRS/SRS resources across aggregated PFLs/carriers.
· Note1: it is up to RAN4 whether to define a corresponding requirement
· Note2: for UL, measured SRS signals refer to aggregated SRS resources. For DL, measured PRS signals refer to aggregated PRS resources.


To capture this agreement, we propose to add the following text in 5.1.6.5.3:
	5.1.6.5.3	PRS bandwidth aggregation for positioning measurements
<omitted text>
When UE is configured to measure and report DL RSTD measurement(s) or UE Rx-Tx time difference measurement(s) from aggregated DL PRS resources across two or three DL PRS positioning frequency layers, the UE may report a single RSRP/RSRPP from the same aggregated DL PRS resources.
<omitted text>









	Comment: the agreement is implemented.

	Sharp
	· Comment #1, on 8.2.4.1:
The following sentence was originally worded such that it would be put under a new clause. Now that the sentence was put under clause 8.2.4.1 “Resource allocation”, it becomes a bit unclear what “this procedure” means. We propose to reword it as follows (yellow highlighted),
	-	for a dedicated SL PRS resource pool, the UE shall perform the procedure as described in clause 8.6 (excluding the case of PSSCH for retransmission of a transport block), with the following modifications:


 
	Comment#1: implemented

	Futurewei
	Comment #1 Suggest capturing the following agreement in Clause 8.2.4.1
Agreement
The total number of SL configured grants (including both Type1 and Type2) at a UE across all resource pools is not larger than 8.
	Comment#1: implemented

	Huawei, HiSilicon
	Comment 1:
The following agreement should be captured in specification.
	Agreement
When an LMF requests a UE, which can be a target UE and a PRU, to perform measurements on indicated DL PRS resource set(s) occurring within an indicated time window.
· The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window.
· Introduce an optional UE capability for supporting to perform legacy measurements inside the indicated time window only, and an associated configuration to enable legacy measurements inside the time window only.



So we suggest to change the existing description in clause 5.1.6.5, and add another paragraph.
	The UE, subject to UE capability, may be requested via [higher layer parameter] to perform DL RSCP/RSCPD measurements on indicated DL PRS resource sets occurring within one or two time window(s) indicated by [higher layer parameter]. Within each window indicated by [higher layer parameter], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.
The UE, subject to UE capability, may be requested via [higher layer parameter] to perform DL RSTD, UE Rx – Tx time difference, DL PRS-RSRP, and DL PRS-RSRPP measurement only on the indicated DL PRS resource sets occurring within the window indicated by [higher layer parameter].



	Comment#1: Implemented

	InterDigital
	
The following agreement should be captured in the specification in 5.1.6.5.2. The agreement can be found in the LS reply discussion under Agenda Item 8.3.
	Agreement
	Q8) For UE-based carrier phase positioning, RAN1 agreement says the LMF forwards the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE in the positioning assistance data. Regarding the forwarded measurement, does the LMF forward only the carrier phase measurement or also the legacy measurement associated with the carrier phase measurement? Also, how often does the LMF have to forward the positioning assistance data containing PRU measurement (and additional information of the same PRU) to the target UE i.e., is this supposed to be a periodic provisioning of assistance data from LMF to target UE? Can the UE send a request to the LMF to initiate the periodic provisioning of assistance data?


The LMF can forward the carrier phase measurements together with the legacy measurement associated with the carrier phase measurement. 
· Note1: there is no consensus in RAN1 that the LMF can forward UE Rx-Tx time difference measurement.
· Note2: carrier phase measurements include both RSCP and RSCPD
Both one time (aperiodic) and periodic provision of PRU carrier phase measurements should be supported, which could be requested by the UE. 



The suggested change is the following (removing “DL carrier phase”) from the text. In the current running TS 38.305, in Table 8.12.2.1-1, the forwarded measurements are written as “PRU measurements together with the location information of the PRU”.  The proposed change below attempts to align the terminology used across specifications.
	The UE may be configured provided with [higher layer parameter] which contains DL carrier phase measurements performed by a positioning reference unit (PRU) [20, TS 38.305] the timestamps associated with the measurements, and along with the location information of the PRU.







	Comment #1: okay. Please see  comment#2 from CATT.

	CATT
	Comment 1:
Suggest capture the following agreement:
	Response to Q4 will be based on the following:
Each indicated DL-PRS resourceSet can be associated with one indicated time window, or two indicated time windows.



Suggested TP for Section 5.1.6.5 :
	For a UE configured with DL PRS Processing Window(s), when the UE receives an activation/deactivation command, as described in clause 6.1.3.42 of [10, TS 38.321], for a DL PRS processing window activation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The UE is not expected to be indicated with more than 4 activated DL PRS processing windows across all active DL BWPs and is not expected to be indicated with the activated DL PRS processing windows that overlap in time.
The UE, subject to UE capability, may be requested via [higher layer parameter] to perform positioning measurements on indicated DL PRS resource sets occurring within one or two time window(s) indicated by [higher layer parameter]. Each indicated DL PRS resource sets can be associated with one indicated time window, or two indicated time windows. Within each window indicated by [higher layer parameter], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.



Comment 2:
For InterDigital’s Comment, we share the similar view that the following agreement should be captured. 
	Agreement
	Q8) For UE-based carrier phase positioning, RAN1 agreement says the LMF forwards the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE in the positioning assistance data. Regarding the forwarded measurement, does the LMF forward only the carrier phase measurement or also the legacy measurement associated with the carrier phase measurement? Also, how often does the LMF have to forward the positioning assistance data containing PRU measurement (and additional information of the same PRU) to the target UE i.e., is this supposed to be a periodic provisioning of assistance data from LMF to target UE? Can the UE send a request to the LMF to initiate the periodic provisioning of assistance data?


The LMF can forward the carrier phase measurements together with the legacy measurement associated with the carrier phase measurement. 
· Note1: there is no consensus in RAN1 that the LMF can forward UE Rx-Tx time difference measurement.
· Note2: carrier phase measurements include both RSCP and RSCPD
Both one time (aperiodic) and periodic provision of PRU carrier phase measurements should be supported, which could be requested by the UE.



To capture the agreement faithfully, we suggest the following TP:
	The UE may be configured provided with [higher layer parameter] which contains DL carrier phaseRSCP/RSCPD measurements together with the DL RSTD, DL PRS-RSRP and/or DL PRS-RSRPP measurement associated with the RSCP/RSCPD phase measurements performed by a positioning reference unit (PRU) [20, TS 38.305], the timestamps associated with the measurements, and along with the location information of the PRU. 





	Comment #1: not implemented. “indicated DL PRS resource sets occurring within one or two time windows” already somewhat implies the added text.
















Comment #2: okay.

	Ericsson
	Sidelink positioning: 
Comment 1:
The following agreement could also be captured in 38.214:
	Agreement
Define the maximum number of additional paths for SL-RSTD, SL-RTOA and SL Rx – Tx time difference to be equal to 8. The maximum number of additional paths for SL-AoA is equal to 2.



For example, we could re-use the wording from the DL PRS:
	The UE may be configured to measure and report via higher layer parameter additionalPaths or additionalPathsExt,
subject to UE capability, the timing and the quality metrics of up to 8 additional detected paths, that are associated with
each RSTD or UE Rx – Tx time difference.



redcap positioning: 
comment 2:
in section 6.2.1.4.1, the text captures correctly the TP as follow:
	-	it does not expect to be configured with [StartingSymbol] and [Length] for a hop that exceeds a slot duration.



However, we think the intention was to capture that the sum of StartingSymbol and Length for a hop should not exceeds the slot duration in symbols.  We propose to rephrase the TP as:
-	it does not expect to be configured with [StartingSymbol] and [Length] for a hop so that [StartingSymbol] + [Length] > 
Comment 3:
 typo at the end of the first  paragraph in 6.2.1.4.1, there is a double column “::”
comment 4:
 we think the highlighted part of the following agreement can be added to 214:
	Agreement
For the values of the starting slot offset for each of the hops following the first hop in time:
· Alt1: the value range can be {0,1,2…, nrof slot in periodicity -1} in slots for the slot offset.
· The value range slot offset for each hop applies to both the periodic and semi-persistent SRS.
· The periodicity in PeriodicityandOffset configured for each hop for a SRS resource with Tx hopping must be the same.





	Comment #1: I have addressed this issue in the first paragraph of Clause 8.4.4, as there is no similar parameters (common to all measurements) captured in higher layer parameter list. 







Comment #2 : implemented with a small modification.








Comment#3: implemented


Comment #4: The agreement is implemented in Clause 6.2.1.4.1

	Editor 28.11.2023
	Version 01 available reflecting above comments!
	

	Intel
	Many thanks to the Editor for the updates!
Regarding Comment #1 from Ericsson and the Editor’s response, it appears that SL AoA is missed. We suggest updating the first paragraph in Clause 8.4.4 as:
	The UE may be configured, via [higher layer parameter(s)], to measure and report one or more of the SL RSTD, SL Rx-Tx time difference, SL RTOA, SL PRS-RSRPP measurements, for the first detected path and up to 8 additional detected paths, SL AoA measurements for the first detected path and up to 2 additional detected paths, and SL-PRS-RSRP measurements. 




	Comment #1. Implemented as another sentence, since the maximum number of SL PRS-RSRPP should also be 2 when the UE reports SL AoA for the additional paths. 

	Huawei, HiSilicon
	Thanks for the editor on the update. Please check our additional comments.

Comment 1: in clause 5.1.6.5
In response to the comment 1 in the previous round, we believe that the following change is needed (which appeared not implemented) given we have another paragraph for legacy measurements.
	The UE, subject to UE capability, may be requested via [higher layer parameter] to perform positioning DL RSCPD and/or DL RSCP measurements on indicated DL PRS resource sets occurring within one or  two time window(s) indicated by [nr-timeWindowConfig-DL-Measurements]. Within each window indicated by [nr-timeWindowConfig-DL-Measurements], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.
The UE, subject to UE capability, may be requested to perform DL RSTD, UE Rx – Tx time difference, DL PRS-RSRP, and DL PRS-RSRPP measurement on the indicated DL PRS resource sets only within the window(s) indicated by [nr-timeWindowConfig-DL-Measurements].



Comment 2: in clause 6.2.1.4.1
We think that there was a mistake during RAN1#114bis draft CR review with regards to SRS frequency hopping colliding with PUSCH/PUCCH. In summary, we do not see the need to double counting the switching time for both SRS and PUSCH/PUCCH, and suggest to remove one of them. In addition, the “/” in the agreement could be better interpreted as “and”.
Agreement
For the collision rules of the SRS with Tx hopping (option2)
· If the SRS symbol(s), including the retuning time to/from the active BWP, collides with PUSCH or PUCCH, when UE determines that SRS with Tx hopping is to be dropped, the colliding SRS symbol(s) are dropped.
· FFS: timeline for determination of colliding channels/signals
· FFS: collisions with MIMO SRS

The change could be as follows.
	If the SRS symbol(s), including the switching time to or and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH including the switching time to or from the active bandwidth part, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.



	


Comment#1: Implemented











Comment #2: Implemented

	Editor 29.11.2023
	Version 02 available reflecting above comments!
	

	
	
	





