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Introduction
This document provides a summary of the following RAN1#100-e email discussion [1]: 
[100e-NR-Pos-Measurements-01] Email approval of a TP on essential corrections to UE/gNB measurements. 
[bookmark: _Toc5732805][bookmark: _Toc32744955][bookmark: _Toc8325048]Email Discussion Summary
In this section, we provide a summary of views from companies on tentative proposals selected for RAN1 email discussion [100e-NR- Pos-Measurements-01].
[bookmark: _Toc32744965]TP for DL RSTD
Submitted Proposals
· (Huawei) Proposal 1
· Adopt the following TP for TS 38.215
	============================ Unchanged part omitted ==========================
5.1.29	DL relative reference signal time difference (DL RSTD)
· 
	Definition
	DL reference signal time difference (DL RSTD) is defined as the DL relative timing difference (DL RSTD) between the positioning node j and the reference positioning node i, is defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the UE receives the start of one subframe from positioning node j.
TSubframeRxi is the time when the UE receives the corresponding start of one subframe from positioning node i that is closest in time to the subframe received from positioning node j.

Multiple DL PRS resources can be used to determine the start of one subframe from a positioning node.

For frequency range 1, the reference point for the DL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSTD shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED intra-frequency
RRC_CONNECTED inter-frequency



============================ Unchanged part omitted ==========================



· (Qualcomm) Proposal 1
· Change the title of the section 5.1.29 of 38.215 from “DL relative signal time difference (DL RSTD)” to “DL Reference relative Signal Time Difference (DL RSTD)

FL Comments
The proposed clarification and TP should be considered.

Comments from interested companies
	Company
	Comments 

	Huawei/HiSilicon
	Support the following TP.

	Nokia/Nokia Shanghai Bell
	We support the proposed TP. 

	Qualcomm
	Support

	SS
	Support

	CATT
	Support

	vivo
	support

	MTK
	Support Huawei’s version

	ZTE
	Support Huawei’s version

	Intel
	Support
Minor clarification is suggested: “DL reference signal time difference (DL RSTD) is defined as the received DL relative…”

	Ericsson 
	Support

	LGE
	Support the proposed TP.

	Sony
	Support the proposed TP




Offline Proposal
Adopt the following TP for TS 38.215

	============================ Unchanged part omitted ==========================
5.1.29	DL relative reference signal time difference (DL RSTD)
· 
	Definition
	DL reference signal time difference (DL RSTD) is defined as the DL relative timing difference (DL RSTD) between the positioning node j and the reference positioning node i, is defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the UE receives the start of one subframe from positioning node j.
TSubframeRxi is the time when the UE receives the corresponding start of one subframe from positioning node i that is closest in time to the subframe received from positioning node j.

Multiple DL PRS resources can be used to determine the start of one subframe from a positioning node.

For frequency range 1, the reference point for the DL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSTD shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED intra-frequency
RRC_CONNECTED inter-frequency



============================ Unchanged part omitted ==========================





[bookmark: _Toc32744963]Introducing the definition of positioning node
Submitted Proposals
· (Nokia)  Proposal 1: Define a positioning node as a TRP, UL-positioning only RP, or DL-positioning only TP which transmits and/or receives positioning signals.
· (Nokia)  Proposal 2: Adopt the TP in the Appendix for TS 38.215.
	[bookmark: _Toc32744964][bookmark: _Toc29901518][bookmark: _Toc29901471][bookmark: _Toc29045130][bookmark: _Toc524695266]5.1.29	DL relative signal time difference (DL RSTD)

	Definition
	DL relative timing difference (DL RSTD) between the positioning node j and the reference positioning node i, is defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the UE receives the start of one subframe from positioning node j.
TSubframeRxi is the time when the UE receives the corresponding start of one subframe from positioning node i that is closest in time to the subframe received from positioning node j.
A positioning node is defined as as a TRP, UL-positioning only RP, or DL-positioning only TP which transmits and/or receives positioning signals.

Multiple DL PRS resources can be used to determine the start of one subframe from a positioning node.

For frequency range 1, the reference point for the DL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSTD shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED intra-frequency
RRC_CONNECTED inter-frequency







FL Comments
Positioning node may be better defined in higher layer specs (e.g., together with TRP). If the term is only used in TS 38.215, maybe we can replace “positioning node” with TRP or TP for DL RSTD.

Comments from interested companies
	Company
	Comments 

	Futurewei
	Do not see the need to introduce this terminology as a ‘definition’. Alternative as suggested by FL us acceptable.

	Huawei/HiSilicon
	We also do not see the need.
[Additional comment in Phase 2] Our first preference would be Option 2. As the second preference, we can accept Option 3 with citing stage-2 specificatoin TS 38.305, since TRP is defined there. If we go with Option 3, all instances of “positioning node” should be changed, not particularly for DL RSTD.

	Nokia
	We think this should include the discussion of Section 2.2 in FL summary on positioning node. We think this is a needed change to make the spec clear and should be discussed at least which spec it would appear in and how it is defined.

	Nokia
	We are okay with both option 1 and replacing “positioning node” with TRP or DL-positioning only TP directly in the spec (would need to be adapted for the UL measurements). Alternatively we are okay with the definition appearing in higher layer specs but we need to have clarity somewhere on what is meant by a “positioning node”.  

	Qualcomm
	We do not see the need to introduce this definition in Ran1 spec. It can be introduced in higher layer specs. 

	SS
	Do not see the need.

	CATT
	It would be better defined in a higher layer specs or replacing “positioning node” with “TRP” or “TRP for positioning”.

	vivo
	No need in RAN1 spec.

	MTK
	TRP seems better than “positioning node”. We support CATT’s view

	ZTE
	No need.

	Intel
	We do not see the need for this definition in RAN1 spec on L1 measurement definitions. Can be further considered and discussed by RAN2 WG.

	Ericsson
	We think the RAN1 specs should not define these terms. We could  Either introduce positioning node in stage 2 specs or use the stage 2 definition of TP in 38.215, i.e. either option 2 or 3. Note that TRP is not define in stage 2 specs, TP is. 

	LGE
	We think that it could be introduced in higher layer spec but it does not need in RAN1 spec.

	Sony
	Keep the spec as it is. 



Offline Proposal
Select one of the following options for the definition of the “positioning node”:
· Option 1: Define a “positioning node” as a TRP, UL-positioning only RP, or DL-positioning only TP which transmits and/or receives positioning signals.
· Supported by: Nokia
· Option 2: No need to introduce the definition o the “positioning node” and no change in TS 38.215
· Supported by: Huawei/HiSilicon, Qualcomm, Samsung, CATT, vivo, ZTE, Intel, Futurewei,Ericsson,  LGE, Sony
· Option 3: No need to introduce the definition o the “positioning node” and replace “positioning node” with “TRP” in TS 38.215
· Supported by: Nokia (see comments), CATT, mtk, Ericsson (use TP instead of TRP)
· …
	
[bookmark: _Toc32744962]Reference point of timing related measurements for FR2
Submitted Proposals
(Futurewei) Proposal 1:
Remove the use of ‘antenna of the UE’ and ‘Rx antenna/Tx antenna’ in the definition of DL RSTD and UE Rx-Tx time difference. The alternative is TBD. A possible clarification, which has been used extensively within 38.215 is:
· “measured for each receiver branch based on the combined signal from antenna elements corresponding to the receiver branch” 
(Futurewei) Proposal 2:
· Remove the following phrases below since the exact reference point definitions are provided in TS38.104 which are not aligned with the existing terminologies ‘Rx antenna’ or ‘Tx antenna’ used in TS38.215.
UL Relative Time of Arrival:
“The reference point for TUL-RTOA shall be:
· for type 1-C base station TS 38.104 [14]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Rx antenna,
for type 1-H base station TS 38.104 [14]: the Rx Transceiver Array Boundary connector.”
gNB Rx-Tx time difference:
“The reference point for TgNB-RX shall be:
· for type 1-C base station TS 38.104 [14]: the Rx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Rx antenna,
· for type 1-H base station TS 38.104 [14]: the Rx Transceiver Array Boundary connector.

The reference point for TgNB-TX shall be:
· for type 1-C base station TS 38.104 [14]: the Tx antenna connector,
· for type 1-O or 2-O base station TS 38.104 [14]: the Tx antenna,
for type 1-H base station TS 38.104 [14]: the Tx Transceiver Array Boundary connector”

FL comments:
The current definitions of  the reference points for timing-related measurements in FR2 in TS 38.215 are based on the reply LS from RAN4 (R4-1915801[12]). Since RAN4 is responsible for the definition and also the usage of reference points of the measurement, suggest not opening the discussion in RAN1.

Comments from interested companies
	Company
	Comments 

	Futurewei 
	Thanks to the FL for pointing out the LS. However, the term ‘Rx Antenna’ and ‘Tx Antenna’ is not defined in RAN4 spec and as such is also a very generic term. Instead, we propose now that the full description as given in the LS from RAN4 should be used:
· For UL RTOA:
· …
· For type 1-O, 2-O, and OTA AAS BSs, the reference point is Rx antenna (i.e. the centre location of the radiating region of the Rx antenna)
· For gNB Rx-Tx time difference:
· …
· For type 1-O, 2-O, and OTA AAS BSs, the reference point is Rx antenna (i.e. the centre location of the radiating region of Rx antenna) for gNB Rx time and Tx antenna (i.e. the centre location of the radiating region of Tx antenna) for gNB Tx time, as depicted in Figure 5.1.2.2.2-1 of TR 37.843. 


	Futurewei
	it can be readily resolved without  lengthy discussion since we do not need to re-discuss here in RAN1 the definition. We would just capture in 38.215 the complete agreements as given in Section 1 of the incoming RAN4 LS in R1-2000172. That provides clarity and context on what terminologies ‘the Rx/Tx Antenna’ meant.

	Huawei/HiSilicon
	We can accept either Option.

	Nokia
	We support option 1. Given the RAN4 LS there is no need for RAN1 to further change the proposed text from RAN4. In RAN1 we already left the decision to RAN4 and we should not modify their decision without very good reason. 

	Qualcomm
	We don’t consider it critical, nor that it creates confusion. Slight preference to not do unnecessary changes, but if majority wants to add these “i.e.” in the descriptions we would accept it. 

	SS
	Not critical.

	CATT
	We can accept either Option.

	vivo
	Not critical.

	MTK
	We support futurewei’s proposal in the comment column

	ZTE
	We accept Futurewei’s comment.

	Intel Corporation
	Our preference is to align with RAN4 LS/spec i.e. align with Option 2

	ericsson
	We are fine with either option. 

	LGE
	We slightly prefer option 1.  

	Sony
	Support Option 1



Offline Proposal
Select one of the following options for the definition of the “positioning node”:
· Option 1: No change in the definition of the the reference points of UL RTOA and gNB Rx-Tx time difference measurements for FR2 in TS 38.215
· Option 2: Make the following changes in the definition of the UL RTOA and gNB Rx-Tx time difference in TS 38.215
· Supported by: Futurewei
	5.2.2	UL Relative Time of Arrival (TUL-RTOA)
….
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna), 




	[bookmark: _Toc29045135][bookmark: _Toc524695296]5.2.3	gNB Rx – Tx time difference
….
The reference point for TgNB-RX shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.
The reference point for TgNB-TX shall be:
-	for type 1-C base station TS 38.104 [9]: the Tx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Tx antenna (i.e. the centre location of the radiating region of Tx antenna),
-	for type 1-H base station TS 38.104 [9]: the Tx Transceiver Array Boundary connector.




[bookmark: _Toc32744967]RTOA reference time
In RAN1#98b, we made the following offline consensus [5]. However, this offline consensus was left out during the online discussion, and the LS had not been sent. As a result, RAN3 is not aware of the role of defining the reference time for UL RTOA measurement.
Offline Consensus
· It is RAN1’s understanding that the TRPs are SFN time synchronized or the SFN offsets are known to the TRPs.
· It is up to RAN3 to define the reference time for UL RTOA measurements,
· Send LS to RAN3

Submitted Proposals
· (Huawei) Proposal 2: 
· It is RAN1’s understanding that the TRPs are SFN time synchronized or the SFN offsets are known to the TRPs.
· It is up to RAN3 to define the reference time for UL RTOA measurements,
· Include it in the LS to RAN3

FL comments
We should recapture this left out offline consensus in this e-meeting.

Comments from interested companies
	Company
	Comments 

	Huawei/HiSilicon
	Note we thought we handed over the problem to RAN3, but actually we did not. Even from RAN3 perspective, they cannot design the signalling until the mechanism is clear. For example, in the following case shown in R1-2000192, are the two UL-RTOA measurements based on two SRS resources in different subframes supposedly to be different? Do we expect RAN3 to handle this issue? Note that RAN4 will also discuss the range of RTOA measurement.
We think RAN1 should at least provide guidance since we missed the opportunity to send the LS to RAN3 timely.
[image: ]

	Nokia
	It is our understanding that RAN3 is considering signalling during their own E-meeting and that proposals have been brought from various companies to RAN3 on related topics to this discussion. As we had already in the “offline consensus” that the decision should be left to RAN3 there is nothing we need to do as RAN1 at this stage. If there indeed is a problem we can resolve in future meetings or RAN3 can ask for RAN1 input. We support option 2. 

	Qualcomm
	Same reasining with Nokia, we support Option 2. Let RAN3 continue the discussion on this topic. 

	SS
	Support option 2

	CATT
	Either Option is fine to us.

	vivo
	Option 2

	MTK
	Option 2 seems better at this moment. Unless RAN3 got problem in the future and they will surely let us know

	ZTE
	Option 2.

	Intel Corporation
	Option 2

	Ericsson 
	Option 2 – we prefer to wait for ran3’s conclusion on the issue and see if more input is required. 

	LGE
	We share the same view with Nokia. Support option 2.

	Sony
	Option 2




Offline Proposal
Select one of the following options:
· Option 1: Make the following agreement based on previous offline consensus
· It is RAN1’s understanding that the TRPs are SFN time synchronized or the SFN offsets are known to the TRPs.
· It is up to RAN3 to define the reference time for UL RTOA measurements,
· Send LS to RAN3
· Supported by: Huawei, HiSilicon, CATT, Futurewei

· Option 2: There is no need to re-consider the above offline consensus.
· Supported by: Nokia, Qualcomm, CATT, vivo, mtk,ZTE, Intel, ericsson, LGE, Sony

[bookmark: _Toc32744968]Details on the definition of RTOA reference time
Submitted Proposals
· (Huawei) Proposal 3:
· If SFN initialization time is provided in the SRS configuration or implicitly assumed the same for the neighbouring gNB to measure SRS, the RTOA reference time is defined as T0+tSRS, where
· T0 is the SFN initialization time (time of start of subframe#0 of SFN#0)
· tSRS is the offset of the start of the subframe that contains the target SRS to the start of subframe#0 of SFN#0

FL comments
Based on the Offline Consensus in RAN1#98bis, the details on the definition of the reference time for UL RTOA measurements can be handled in RAN3.

Comments from interested companies
	Company
	Comments 

	Huawei/HiSilicon
	In our understanding, the definition recommended by RAN1 would be helpful for RAN3 to understanding the signalling.
In our proposal, the RTOA reference time would be a nominal begining of the subframe containing a specific SRS to measurement, so that RTOA from SRS in different subframes will not include Tx subframe offset of the corresponding SRS.
[image: ]

	Huawei/HiSilicon
	Our question can be re-phrased as
  Do we need to define or signal multiple RTOA reference times, each of which is associated with the SRS resource(s) in a distinct subframe? In other words, is it true for a neighbouring gNB to receive multiple SRS resources spread across multiple subframes, for SRS resources in subframe #1, we have an UL RTOA reference time, and for SRS resources in subframe #2, we have another UL RTOA reference time?
In LTE, there is no such need.
We propose to merge this to ED#1.
[Update in Phase 2] In our opinion, LMF should not signal multiple of such UL RTOA reference times for each TRP. As UL RTOA reference time of each SRS measurement is nothing but the nominal beginning of the subframe containing that specific SRS resource, it can be locally calculated at each TRP from the SFN initialization time of the serving cell  (that should be provided by LMF to the neighboring TRPs) and the SRS resource periodicity and offset.

	Qualcomm
	Companies are encouraged to continue this discussion in RAN3. 

	SS
	Agree with FL.

	CATT
	First we would agree with Huawei that there should not be multiple UL RTOA reference times for each TRP. Second, our understanding is that a similar situation may already exist in LTE, where the RTOA may also be measured from the SRS resources allocated in one or multiple subfarames. There is still one UL RTOA reference time although RTOA can be measured from SRS resources allocated to one or multiple subframes. Yes, it may need some clarifications. Our preference is to let RAN3 have the discussion on the details. RAN1 would provide the inputs to RAN3 in case it is needed.

	vivo
	Agree with CATT and prefer to leave to RAN3

	MTK
	We also prefer CATT’s view

	ZTE
	Agree with CATT.

	Intel Corporation
	Option 2

	Noia
	Support option 2. 

	Ericsson
	Leave the issue to ran3 (option 2)

	LGE
	Agree with CATT, it needs to be discussed in RAN3.

	Sony
	Option 2




Offline Proposal
Select one of the following options:
· Option 1: RAN1 will discusse the details on the definition of the  reference time for UL RTOA measurements in this e-meeting.
· Supported by: Huawei/HiSilicon
· Option 2: The definition of the reference time for UL RTOA measurements will be discussed in RAN3.
· Supported by: Qualcomm, Samsung, CATT, vivo, mtk,ZTE, Intel, Nokia, ericsson, LGE, Sony
Outcome of E-Mail Discussion
Based on the email discussion, we have reached the following conclusions:
· Issue #1: TP for DL RSTD (Issue 2.1 in R1-2001156)
· Conclusion: Most companies support the TP from HW.
· Issue #2: Introducing the definition of the of positioning node (Issue 2.2 in R1-2001156)
· Conclusion: Majority companies do not think it is necessary to introduce the definition of the positioning node to TS 38.215
· Issue #3: Reference point of timing related measurements for FR2  (Issue 2.5 in R1-2001156)
· Conclusion: Most companies are fine to add the clarification of “Rx/Tx antenna” based on RAN4’s LS in TS 38.215.
· Issue #4: RTOA reference time (Issue 2.6 in R1-2001156)
· Conclusion: Majority companies think the issue can be handled by RAN3. RAN1 may not need to discuss it at this moment
· Issue #5: Details on the definition of RTOA reference time (Issue 2.6 in R1-2001156)
· Conclusion: Same conclusion as Issue #4

The TPs proposed for approval based on above conclusion of Issue #1 and Issue #3 is submitted in [3].
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