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Introduction
In this contribution, we provide review of the remaining opens identified for Rel.16 NR positioning framework based on submitted contributions to RAN1#104bis-e meeting.
The outline of the identified issues and draft CRs / TPs are summarized in this document. Finally, proposal for RAN WG1 e-mail discussion(s) on Rel.16 NR positioning maintenance is made.

Remaining Opens
In this section, we summarize submitted TPs / draft CRs for identified open aspects on NR positioning maintenance based on review of contributions [1] - [6].
Aspect #1: Cell determination for DL PRS reception procedure
In [1], it is noticed that the current DL-PRS reception procedure requires UE to be able to identify the cell from which the DL-PRS is transmitted, for the purpose of
· DL-PRS punctured by the SSB
· SRS transmission power control and spatial relation with respect to DL-PRS
However, the current specification is not clear how the cell from which the DL-PRS is transmitted is determined by the UE. The following aspects require clarification:
· Aspect #1: PRS cell ID includes PCI and CGI, and for SSB of the non-serving cell, only PCI is provided. Whether PCI ambiguity across multiple frequency layers should be considered needs clarification.
· Aspect #2: PRS cell ID is optional. UE behaviour when PRS cell ID is not provided needs clarification.
To address mentioned above aspects, it is proposed to clarify the following behaviour for determining the PRS cell:
1) The PRS is transmitted not from any cell if neither PCI nor CGI is provided; the PRS is transmitted from a serving cell if at least PCI or CGI is provided and if PCI, CGI and ARFCN associated with the PRS, if provided, is the same as the information related to a serving cell; the PRS is transmitted from a non-serving cell otherwise
2) The PRS and the SSB are transmitted from the same serving cell if the serving cell from which the PRS is transmitted is the cell that is defined by the SSB; the PRS and the SSB are transmitted from the same non-serving cell if the PCI and the band of the PRS, if provided, is the same as the PCI of the SSB; the PRS and SSB are not transmitted from the same cell otherwise
The following text proposal was provided in draft CR [1]:

	[bookmark: _Toc29673158][bookmark: _Toc36645522][bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc45810567][bookmark: _Toc60777143]5.1.6.5	PRS reception procedure
========================= Unchanged parts =========================
The UE expects that it will be configured with dl-PRS-ID each of which is defined such that it is associated with multiple DL PRS resource sets from the same cell. The UE expects that one of these dl-PRS-ID along with a nr-DL-PRS-ResourceSetID and a nr-DL-PRS-ResourceID-r16 can be used to uniquely identify a DL PRS resource. 
The UE may be configured by the network with nr-PhysCellID, nr-CellGlobalID, and nr-ARFCN [17, TS 37.355] associated with a dl-PRS-ID.
-	If neither nr-PhysCellID nor nr-CellGlobalID is provided, the UE may assume that the PRS is not associated with any cell;
-	If nr-PhysCellID or nr-CellGlobalID is provided, and if nr-PhysCellID, nr-CellGlobalID and nr-ARFCN associated with the dl-PRS-ID, if provided, are the same as the physical cell ID, cell global ID, and ARFCN of a serving cell, respectively, the UE may assume that the PRS is transmitted from the serving cell;
-	Otherwise, the UE may assume that the PRS is transmitted from a non-serving cell.
For the purpose of identifying whether PRS and SS/PBCH block are transmitted from the same cell
-	If the UE assumes that PRS is transmitted from a serving cell, and if the serving cell is the same as the serving cell defined by the SS/PBCH block, the UE may assume that the PRS and the SS/PBCH block are trasnmitted from the same serving cell;
-	If the UE assumes that PRS is transmitted from a non-serving cell of a band, and if nr-PhysCellID is provided, and is the same as physical cell ID of the SS/PBCH block from a non-serving cell of the same band, the UE may assume that the PRS and the SS/PBCH block are transmitted from the same non-serving cell;
-	Otherwise, the UE may assume that the PRS and the SS/PBCH block are not transmitted from the same cell.
A DL PRS resource set is configured by NR-DL-PRS-ResourceSet, consists of one or more DL PRS resources and it is defined by:




Aspect #2: DL PRS measurement w/ different numerology
In [2], it is noticed that only during measurement gap, the UE can measure DL-PRS outside the active DL BWP or a DL PRS with a numerology different from the one of the active DL BWP. It is a common understanding that the UE can request MG if the UE is expected to measure DL-PRS with different SCS. But the current specification 38.214 does not clarify that a UE can request measurement gap when the UE is expected to measure DL-PRS with different numerology.
To address discussed above point, the following text proposal is provided in [2].
	5.1.6.5	PRS reception procedure
<Unchanged parts are omitted>
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When the UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP, it may request a measurement gap via higher layer parameter NR-PRS-MeasurementInfoList [12, TS 38.331].
<Unchanged parts are omitted>




Aspect #3: Maintaining multiple pathloss estimates for SRS for positioning
In [3], it is noticed that specification is not clear with respect to UE capability for support of simultaneous pathloss estimates per serving cell and across all serving cells. It is proposed to address the following points:
1) The fact that UE may not indicate the capability (“may” is added in front of “indicates”)
2) Maximum number of pathloss estimates per serving cell
3) UE behavior/capability for pathloss estimates across all cells
It is proposed to adopt the following text proposal for the pathloss estimates that the UE can simultaneously maintain for SRS-Pos in section 7.3.1 of 38.213:
	Section 7.3.1 of 38.213
-----------------------------------------------Start of Text Proposal for 38.213----------------------------------------------
7.3.1 UE behaviour
----------------------------------------------------- unrelated  part omitted ------------------------------------------------
	The UE may indicates a capability for up to sixteena number of pathloss estimates that the UE can simultaneously maintain for all SRS resource sets provided by SRS-PosResourceSet per serving cell in addition to the up to four pathloss estimates that the UE maintains per serving cell for PUSCH/PUCCH transmissions and for SRS transmissions configured by SRS-Resource.
The UE may indicate a capability for up to sixteen pathloss estimates that the UE can simultaneously maintain for all SRS resource sets provided by SRS-PosResourceSet across all cells in addition to the up to four pathloss estimates that the UE maintains per serving cell for PUSCH/PUCCH transmissions and for SRS transmissions configured by SRS-Resource.
 -------------------------------------------------------End of Text Proposal --------------------------------------------------



Aspect #4: Clarification on UE Rx-Tx time difference measurements
In [4], it is noticed that agreed UE capabilities are not correctly captured in current specification 38.214 for the following aspects:
· According to FG13-11a, it should be UE’s capability to support measurements derived on one or more DL PRS resource/resource sets which may be in different positioning frequency layers for SRS transmitted in a single CC. However, the current specification in TS 38.214 doesn’t mention that UE should report this capability, and all the measurements should correspond to SRS transmitted in a single CC.
· According to FG 13-11, the following aspects are not captured in the current specification, which may cause ambiguity to understand this FG. 
· Different UE Rx–Tx time difference measurements are based on different DL PRS resources or DL PRS resource sets.
· Up to 4 UE Rx–Tx time difference measurements are based on DL PRS resources associated with the same TRP. 
· Up to 4 UE Rx–Tx time difference measurements are based on DL PRS resources associated with the same positioning frequency layer.

To address above aspects, the following TP is provided in [4]:
	clause 5.1.6.5 of TS 38.214
5.1.6.5	PRS reception procedure
==================================Unchanged parts omitted=============================
The UE may be configured to measure and report, subject to UE capability, up to 4 DL RSTD measurements per pair of dl-PRS-ID with each measurement between a different pair of DL PRS resources or DL PRS resource sets within the DL PRS configured for those dl-PRS-ID. The up to 4 measurements being performed on the same pair of dl-PRS-ID and all DL RSTD measurements in the same report use a single reference timing. 
The UE may be configured to measure and report, subject to UE capability, up to 8 DL PRS-RSRP measurements on different DL PRS resources associated with the same dl-PRS-ID. When the UE reports DL PRS-RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS-RSRP measurements associated with the same higher layer parameter nr-DL-PRS-RxBeamIndex  [17, TS 37.355] have been performed using the same spatial domain filter for reception if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 DL PRS-RSRP measurements associated with it within the DL PRS resource set.
The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements based on DL PRS resources associated with the same dl-PRS-ID and the same positioning frequency layer, and corresponding to a single configured SRS resource or resource set for positioning. EachDifferent measurements corresponds to a singledifferent received DL PRS resources or resource sets, which can be in different positioning frequency layers corresponding to SRS transmitted in a single carrier, subject to UE capability. 
==================================Unchanged parts omitted=============================



[bookmark: _Hlk68724575]Aspect #5: Correction to DL PRS processing capability
In [5] it is noticed that specification changes are needed to reflect the latest RAN4 agreements (RAN4#98e meeting) and related endorsed CR on RSTD/RSRP/Rx-Tx time difference measurement requirements.
It is noted that if more than one PRS periodicities are configured in PRS frequency layer i, the least common multiple of PRS periodicities among all DL PRS resource sets is used to derive the measurement period of that PRS frequency layer i.
	RAN4#98e
Agreements
· Use the least common multiple of PRS periodicities among all PRS resources in the PFL 
· FFS: whether only the PRS resources or resource sets configured within the MGs should be considered



To reflect above agreement, the following TP was provided in [5]:
	TS38.214-g50
5.1.6.5 PRS reception procedure
< Unchanged parts are omitted >
For the case when measurement gap is configured, the UE DL PRS processing capability is defined in [TS 37.355]. For the purpose of DL PRS processing capability, the duration K msec of DL PRS symbols within P msec window corresponding to the maximum PRS periodicity least common multiple of PRS periodicities among all DL PRS resource sets in a positioning frequency layer, is calculated by
< Unchanged parts are omitted >




Aspect #6: Clarification on dropping of SRS for positioning 
In [6], it is noticed that the behavior of the UE for transmitting SRS in a slot with PUSCH priority index 0 is defined only for the SRS configured with SRS-Resource (MIMO-SRS), and the case of SRS for positioning is missing. 
	Agreement: 
If the SRS for positioning collides with PUSCH, the SRS is dropped in the symbols where the collision occurs.
· Note: The phase continuity between transmitted symbols on either side of a transmission gap may not be maintained



To reflect the above RAN WG1 agreement, the following text proposal is provided in [6]:
	TP#1
---------- unchanged text omitted---------------
6.2.1	UE sounding procedure
---------- unchanged text omitted---------------
If a PUSCH with a priority index 0 and SRS configured by SRS-Resource are transmitted in the same slot on a serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DM-RS. 
If a PUSCH transmission with a priority index 0  would overlap in time with an SRS configured by SRS-PosResource on a serving cell, the UE does not transmit the SRS in the overlapping symbol(s).
---------- unchanged text omitted---------------



Aspect #7: Editorial Corrections
In this section, we capture TPs with the proposed editorial changes provided in [5] and [6] respectively.

	TS38.214-g50
5.1.6.5 PRS reception procedure
< Unchanged parts are omitted >
A DL PRS resource is defined by:
-	nr-DL-PRS-ResourceID determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within a DL PRS resource set.
-	dl-PRS-SequenceID is used to initialize cinit value used in pseudo random generator as described in Clause 7.4.1.7.2 of [4, TS 38.211] for generation of DL PRS sequence for a given DL PRS resource.
…
If the UE is configured with DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are associated with the same dl-PRS-ID. If DL-PRS-QCL-Info is configured to the UE with qcl-Type set to 'type-D' with a source DL-PRS-Resource DL PRS resource then the nr-DL-PRS-ResourceSetId and the nr-DL-PRS-ResourceId of the source DL PRS resource are expected to be indicated to the UE.
…
< Unchanged parts are omitted >



	[bookmark: _Toc29899534][bookmark: _Toc20311561][bookmark: _Toc12021449][bookmark: _Toc29894817][bookmark: _Toc26719386][bookmark: _Toc29899116][bookmark: _Toc60601288][bookmark: _Toc36498145][bookmark: _Toc29917271][bookmark: _Toc45699171]TS 38.214 v16.5.0
---------- unchanged text omitted---------------
[bookmark: _Toc36645583][bookmark: _Toc45810632][bookmark: _Toc29673360][bookmark: _Toc67304486][bookmark: _Toc29674353][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc11352157][bookmark: _Toc20318047]6.2.1	UE sounding procedure
---------- unchanged text omitted---------------

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying  adjacent OFDM symbols within the last 6 symbols of the slot, or at any symbol location within the slot if resourceMapping-r16 is provided subject to UE capability, where all antenna ports of the SRS resources are mapped to each symbol of the resource. When the SRS is configured with the higher layer parameter SRS-PosResourceSet, the UE may be configured by  the higher layer parameter resourceMapping-r16 in SRS-PosResource with an SRS resource occupying  adjacent symbols anywhere within the slot.
---------- unchanged text omitted---------------



Proposal for E-Mail Discussion
Based on review of the submitted corrections, it is proposed to organize one or two e-mail discussion(s) (number of discussions is up to chair decision) to cover aspects that have not been discussed before during maintenance phase:
Aspect #1: Cell determination for DL PRS reception
Aspect #3: Maintaining multiple pathloss estimates
Aspect #4: Clarification on UE Rx-Tx time difference measurements
Aspect #5: Correction to DL PRS processing capability
Aspect #6: Clarification on dropping of SRS for positioning

Regarding editorial corrections (captured under Aspect #7), it is assumed that input can be provided directly to specification editors.

	Company Name
	Comments

	Qualcomm
	Regarding Aspect #5: We suggest to wait until RAN4 finishes with this topic. It has created a lot of debates in RAn4, and it is better if RAN1 updates the specification after RAn4 progress is better understood. Therefore, we suggest to postpone this discussion for now. 

Regarding Aspect #6, it is already written in Section 6.2.1.4, so there is no need to discuss it. 

For operation on the same carrier, if an SRS configured by the higher parameter SRS-PosResource collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 


	Huawei/HiSilicon
	Regarding Aspect #6, as Qualcomm pointed out, there is already text in the spec handling the issue, and thus we do not think it is needed.

One general comment is that the track of changes are missing in all the TPs.

	OPPO
	Regarding Aspect #2: it is a common understanding but missed in current spec 214. We suggest to fix it.

Regarding Aspect #3: we do not think this TP is needed since the UE capability of pathloss estimate maintaince for SRS for positioning is clearly defined in FG13-9e and 13-9f. No need to repeat them in 213.

Regarding Aspect #4: we do not this TP is needed. No need to repeat the UE capability specification in 214. 


	CATT
	Regarding Aspect #3, in fact, UE may not indicate the capability, but the word “may” is missed in current spec 213, therefore, we propose to add “may” in front of “indicates” to address this issue. And other modifications can clarify that there are two capabilities for the pathloss estimates that the UE can simultaneously maintain for all SRS-Pos per serving cell or across all cells, we think it would be better to make such modifications to make it clear.

	ZTE
	On Aspect #6, agree with Qualcomm and Huawei.
To OPPO on Aspect #4:
For DL-TDOA and DL-AOD, there are already similar descriptions in TS 38.214, “up to 4 DL RSTD measurements per pair of dl-PRS-ID with each measurement between a different pair of DL PRS resources or DL PRS resource sets within the DL PRS configured for those dl-PRS-ID” and  “up to 8 DL PRS-RSRP measurements on different DL PRS resources associated with the same dl-PRS-ID”. To align the wordings and avoid ambiguities, we should discuss this TP.


	Nokia
	We agree with others that Aspect #6 is already clearly covered in 6.2.1.4 so this shouldn’t be discussed. 

We are okay to wait for RAN4 before  discuss Aspect #5. 

On Aspect #4 we don’t think the change is needed but if other companies feel strongly we are okay to discuss it as it is a new topic for this meeting. 

	vivo
	Our preference is to include aspect #5 in the email discussion and not to postpone RAN1 discussion on a pure speculation that RAN4 may update their agreement.
In the case RAN4 updates their agreement in the future, it is business as usual for RAN1 to act accordingly. 



Based on discussion so far, the following is observed:
· Aspect #1 – it seems group has consensus to discuss it.
· Aspect #2 – one company proposed to include it, while other companies seems agree with initial proposal from FL. Given that this aspect was already debated in the past and the fact that there is a common understanding in the group, it does not seem to be a critical correction. 
· Aspect #3 – one company does not see the need to discuss it because discussed aspect is clear from capability framework. One company proposed to keep it and other companies seems also supportive to discuss it. From FL perspective, it is worthwhile to discuss it and decide on the need of changes considering consistency across specs.
· Aspect #4 – two companies expressed the view that TP is not needed while other companies have not raised concern on initial FL proposal. Considering the limited time provided for review/feedback it seems reasonable to keep aspect # 4 for now and decide on the need of proposed changes during further discussion.
· Aspect #5 – considering that there is a likelihood that further changes may be needed, it seems reasonable to postpone discussion to avoid potential duplicated work. In addition, it seems context of change needs to be better understood and thus there is no harm to wait more and comeback to this TP at a later stage, if there are no further updates from RAN4 side.
· Aspect #6 – based on discussion it seems agreeable to exclude Aspect 6, since it was found out that specification already addresses the raised issue.

In summary, based on received comments so far, the proposal is revised as follows:

Proposal:
Organize e-mail discussion(s) covering the following aspects:
· Aspect #1: Cell determination for DL PRS reception
· Aspect #3: Maintaining multiple pathloss estimates
· Aspect #4: Clarification on UE Rx-Tx time difference measurements
· Aspect #7: Editorial corrections (for official endorsement)

Conclusions
Finally, two e-mail discussions with the following scope were agreed by RAN WG1 chair:
· [RAN1-104b-e-NR-Pos-01] Email discussion/approval on the following until Apr-16 – Alexey (Intel)
· Aspect #1: Cell determination for DL PRS reception
· Aspect #2: DL PRS measurement w/ different numerology
· Aspect #7: Editorial corrections (for official endorsement)

· [RAN1-104b-e-NR-Pos-02] Email discussion/approval on the following until Apr-16 – Florent (Ericsson)
· Aspect #3: Maintaining multiple pathloss estimates
· Aspect #4: Clarification on UE Rx-Tx time difference measurements
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