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1
Introduction

This paper summarizes the following email discussion:
CB: # 46_Email_Pos_TRPs
General

- note LSs; take into account

- NRPPa Pos Info Xchange/update -> UE-associated transport over NG? (Nok, consensus?)

- TRP Info Xchange -> non-UE-associated transport over NG? (Nok, consensus?)

TRP handling

- It should be possible for an LMF to request information from an NG-RAN node for specific TRPs as well as for all TRPs hosted by the NG-RAN node? (QC)

- NG-RAN node should not fail the measurement, simply because it does not support TRPs; LMF polling by TRP ID/type is not acceptable? (E///)

- Whether to split measurement info into TRP-specific and non-TRP-specific (in which case, presence of TRP ID IE in request/response/report messages depends on presence of TRP-specific measurement info IE)? (Nok)

Nok,E///,HW: Do not include TRP ID in the MEASUREMENT ABORT message

Nok,E///: TRP ID IE is not needed in MEASUREMENT FAILURE message

E///: TRP ID’s presence optional for the request/reply/update messages

Nok: TRP ID IE not needed in MEASUREMENT UPDATE message

Intel:

LMF performs TRP selection for UE measurements (based on the information previously obtained from gNBs)

If above is not agreeable, to include in an email discussion the issue of TRP selection (LMF vs. gNB-CU)

HW:

Provide a TRP list instead of a single TRP ID in the measurement procedures

Provide cell information along with the TRP ID

Include the “Additional Path List” IE in the RTOA measurement results and gNB RxTx measurement results.

Include the measurement results of multiple TRPs in a single MEASUREMENT RESPONSE/REPORT message.

Aperiodic SRS, beam info

E///:

include IEs in the Requested SRS Transmission Characteristics IE (9.2.x) to support Aperiodic/SP-SRS transmission.

add a new SRS status IE (activated/deactivated) to the POSITIONING INFORMATION RESPONSE and UPDATE messages

add NR-PRS Beam Information to the Positioning Information Response message

(Intel - moderator)
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For the Chairman’s Notes

It is proposed to agree:

1. Add an optional TRP list to the TRP INFORMATION REQUEST NRPPa message, to allow LMF to request information about all and specific TRPs from a gNB.

2. LMF can request using TRP INFORMATION REQUEST and the gNB can report using TRP INFORMATION REPORT the following information: PRS ID, NR PCI, NR CGI, NR ARFCN, Timing Information, DL PRS Configuration, SSB Information/Configuration, 
Spatial Direction Information, Geographical Coordinates/Access Point Position,
SFN Initialisation Time, which should be added with FFS.

3. TRP INFORMATION UPDATE NRPPa message is not supported in this release.

4. Remove TRP id from MEASURMENT FAILRE and ABORT NRPPa messages.

5. To define a list of TRP ids the MEASUREMENT REQUEST and RESPONSE messages; all the details, i.e.: weather the TRP ids are mandatory or optional, whether the message is UE-associated or non-UE associated, and whether it supports E-CID are FFS.

6. Include “Additional Path List” in RTOA measurement results and gNB RxTx measurement results.

3
Discussion

3.1 Liaisons

It is proposed to note the liaisons in R3-201514 and R3-201517. In case there is anything specific companies want to highlight based on these they are welcome to do so in question 1 below.

Question #1: Anything to highlight from liaisons R3-201514 and R3-201517?
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Conclusion: no inputs.
3.2 TRP Information

Multiple papers (e.g. R3-202206 and R3-201631) propose that an LMF should be able to request information about all and specific TRPs from a gNB.

Question #2: Should an LMF be able to request information about all and specific TRPs from a gNB using the TRP INFORMATION REQUEST NRPPa message?
	Company
	Comments

	Qualcomm
	Yes. There is an inconsistency between NRPPa capability to request TRP information from an NG RAN node only for all TRPs hosted by the NG RAN node and an NRPPa capability to request measurements from selected TRPs hosted by an NG RAN node using NRPPa and an LPP capability to request DL measurements from, and to send assistance data to, a UE for selected TRPs hosted by an NG RAN node. 
This avoids errors and also reduces amount of information transferred from each TRP. Obviously different information elements will be needed from different TRPs, bearing in mind that a TRP may be receive or transmit only.

	Ericsson
	The LMF can and should select TRPs if it thinks it can do so, but according to the current architecture TRPs are not logical nodes: they are part of the NG-RAN node. So we see no inconsistency. Also, this doesn’t have anything to do with the fact that one might be measuring from multiple TRPs: it should be possible to send a measurement request message, optionally including one or more TRP IDs, then the gNB may be allowed to configure a different set of TRPs if it needs to (e.g. different radio conditions, resource shortage, hardware failure, etc.). After all, the gNB knows exactly what’s going on in the radio at each instant, while the LMF may not have the same up-to-date information. Regarding the last sentence from Qualcomm: we wonder if the same TRP could take different roles for different UEs, i.e. transmit-only for some UEs, receive-only for others, and both for others yet. If so, it would be beneficial to consider all TRPs as transmit+receive. It would also simplify the reconfiguration.

	Nokia
	YES. Enabling the LMF to request TRP information (assistance data) for either all or specific TRPs hosted by the gNB allows flexibility that can be particularly useful when the gNB hosts a large number of TRPs.

	Huawei
	Yes, all and all information could HUGE! 

	Intel
	Yes

	
	

	
	


Conclusions: since we are fairly close to a consensus, the proposal would be to allow LMF to request information about all and specific TRPs from a gNB using the TRP INFORMATION REQUEST NRPPa message.

Should the list of TRPs for which information is requested using TRP INFORMATION REQUEST be conditional (as proposed in R3-202050) or no (e.g. encoded as in R3-201631).

Question #3: Should the list of TRPs for which information is requested using TRP INFORMATION REQUEST be conditional (as proposed in R3-202050)?
	Company
	Comments

	Qualcomm
	No, if we go in this direction, we may find soon that the condition will start having to change. So this does not seem a stable way to go forward.

	Ericsson
	R3-202050 was withdrawn, it should not be treated. 

	Nokia
	NO, the list of TRPs should not be Conditional (it should be Optional). Making it conditional on DL PRS Configuration mandates the use of TRP list in one case while precluding its usage in other cases. We should not restrict if & how a TRP list is used.

	Huawei
	Slight preference for the conditional but both are acceptable (list or conditional)

	Intel
	Agree with E///, if the tdoc is withdrawn we should not discuss this

	
	

	
	


Conclusions: the TRP list in the TRP INFORMATION REQUEST message should be optional.

Multiple papers propose the following information about TRPs that an LMF can request and the gNB can report:

· PRS ID

· NR PCI

· NR CGI

· NR ARFCN

· Timing Information

· DL PRS Configuration

· SSB Information/Configuration
· Spatial Direction Information

· Geographical Coordinates/Access Point Position 
· SFN Initialisation Time
Question #4: Indicate which following information about TRPs that an LMF can request using TRP INFORMATION REQUEST and the gNB can report using TRP INFORMATION REPORT? If there is anything you’d like to highlight about encoding of any of the information reported, please do so in the comments.
	Company
	Comments

	Qualcomm
	For now we are fine with including all of the above with a generic FFS. 

	Ericsson
	Do not agree on radio configuration parameters such as DL PRS configuration and spatial direction Information: we think these are more appropriately exchanged over Xn, as this mechanism enables a more timely information exchange than polling by the LMF over NRPPa. Please see our paper in r3-202193 and CB#49

	Nokia
	All the information in the list seems aligned with Stage 2, except possibly the SFN Initialisation Time (further checking needed, e.g. is this a detail of the “Timing Information” already in the list, or something different?).

	Huawei
	All could be added with FFS, then we need to double check and also check the structure of the message. At least the items listed in stage-2 CR should be included.

To our understanding, Timing Information is the SFN Initialisation Time.

For PRS configuration, it is better to include beam pattern to ensure the calculation of AoD at LMF for DL-AOD

	Intel 
	Agree with Huawei (include all with FFS)

	
	

	
	


Conclusions: add all the information listed above with FFS.

Some papers (e.g. R3-202050) propose to define TRP INFORMATION UPDATE NRPPa message (to carry the same information as TRP INFORMATION RESPONSE). 

Question #5: Should TRP INFORMATION UPDATE NRPPa message be defined? Any comments on the content of the message?
	Company
	Comments

	Qualcomm
	Prefer not - it would require gNBs to maintain more state information and to support extra processing and signalling. It also introduces ambiguity and complexity, e.g. for how long should a gNB continue to send Updates – e.g. 1 day, 1 month, forever? What happens if an LMF does not receive an update for a long time (e.g. 1 month)? Does a gNB continue to send Updates for a previous LMF Request after receiving a new LMF request?

	Ericsson
	R3-202050 was withdrawn, it must not be discussed.

NRPPa is stateless by design and does not support dynamic information exchange, so this can be left to OAM pre-configuration 

	Nokia
	NO for Rel-16. Although it could be a useful optimization (e.g. in deployments where there are large number of TRPs hosted by a single gNB and assistance information for individual TRPs may occasionally change), we believe further discussion would be needed. We don’t see it as essential for Rel-16, and we now have very limited time to finalize the release.

Note that in the above deployment scenario, the TRP List in the TRP INFORMATION REQUEST can be an efficient way to refresh assistance data stored in the LMF.

	Huawei
	Support, we have preference to included now.

About the problem of frequency of update, we believe that the LMF in any case cannot maintain an up to date status of all TRP in the network… so update should be a plus.

	Intel
	We don’t see a strong motivation to define such a message

	
	

	
	


Conclusions: do not define TRP INFORMATION UPDATE NRPPa message.

3.3 Measurements

Most companies (R3-202054, R3-202192, R3-201631) appear to be in agreement that TRP id is not needed in MEASURMENT FAILRE and ABORT NRPPa messages.

Question #6: Confirm that TRP id is not needed in MEASURMENT FAILRE and ABORT NRPPa messages?
	Company
	Comments

	Qualcomm
	It could still be useful to have TRP ID here as otherwise the gNB-CU (in case of disaggregated deployment) MUST always keep state information for measurements which involve only specific gNB-DUs (i.e. mapping of measurement/TRP). This should not be compulsory. So if we take this option out, we are mandating the gNB-CU to always keep this information.

	Ericsson
	For failure/abort messages, there’s no need for the IE, since measurements are uniquely identified by their respective measurement IDs. The gNB-CU and gNB-DU are for sure the most appropriate place, as opposed to the LMF, to keep state information of what happens in the TRPs on positioning measurements

	Nokia
	Agree, not needed.

	Huawei
	Support, not needed

	Intel
	We are OK to remove TRP id from these messages, if that’s the majority view

	
	

	
	


Conclusions: the majority seem to prefer to remove the TRP id from MEASURMENT FAILRE and ABORT NRPPa messages. It is therefore proposed to remove them.

There are different proposals regarding the presence of the TRP id in MEASUREMENT REQUEST and RESPONSE:
· Conditional (depending on whether the request is TRP-specific or non TRP-specific, as in R3-201631)

· Optional (as in R3-202192)

· Mandatory (as in R3-202054)

Furthermore, R3-202054 suggests that a list of TRP ids (instead of a single TRP id) is provided in the MEASRUMENT REQUEST and RESPONSE messages. 

NOTE: this depends on the related question in email discussion #47 (on E-CID); in order to avoid duplicated discussions in separate threads, it is proposed to come back to the question of TRP id presence once there is convergence in the discussion on E-CID.  

	Company
	Comments

	Ericsson
	On the conditional presence of TRP or not, this actually changes the definition of positioning measurements according to whether TRPs are there or not. At the very least, RAN1 and RAN2 should be informed of this.

	
	

	
	

	
	

	
	

	
	

	
	


Conclusions: void, see the next questions.

Question #7: whether to provide a single TRP id or a list in the MEASUREMENT REQUEST and RESPONSE messages?
	Company
	Comments

	Qualcomm
	In principle this seems reasonable if any actions may apply for >1 TRP (which is likely to be the case). One issue is the handling of failures e.g. how does the gNB handle measurement failure in a single TRP. We should also check how measurement reporting would work i.e. does the gNB need to collate measurements from different TRPs, or just send what it has etc. So having a single TRP may be safer, but we can discuss further.

	Ericsson
	We are ok for having the TRP ID(s) in the measurement request. But then the TRP ID list should be optional, because it’s not strictly needed for the serving gNB.
In fact, if the LMF is requesting to position a UE, this request should come over UE-associated signaling, in which case both nodes can identify the UE context thanks to the AP ID pair. Trying to force the identification of the UE through an associated TRP ID (which might even change with time, or might be unavailable in case of e.g. hardware failure) seems really wrong. The gNB is fully aware of all TRP configurations so it’s able to pick the TRP and even refine the LMF’s choice if it’s not correct. 
A bit like SRS configuration for UTDOA: the LMF/E-SMLC suggests a configuration, but the RAN node has the last word according to the radio resource allocation, load, etc.

	Nokia
	A TRP ID list seems like a good idea, since measurements may sometimes be needed from a fairly large number of TRPs (e.g. depending on desired measurement accuracy).

However, further details need to be checked to verify feasibility (e.g. if there is measurement failure in some but not all TRPs then how is this reported, etc).

	Huawei
	Even if LMF has knowledge of TRP in the gNB, the TRP are not logical entities and are managed by the gNB, it seems better to have a list of TRP addressed in one message than a message per TRP …. 

Additionally, the measurement may request multiple TRPs for measurements. It is obviously better to include TRP list in the request and response to avoid redundant messages. 

	Intel
	No strong view, we are fine either way

	
	

	
	


Conclusions: there seems to be the consensus to define a list of TRP ids the MEASUREMENT REQUEST and RESPONSE messages.

Question #7a: Should the Measurement Procedure be UE-associated or non-UE associated?

	Company
	Comments

	Huawei
	Non-UE associated

The measurement request is sent to multiple neighbour cells/TRPs/gNBs as well as the serving cell for UL measurements listed in 38305 (Table 8.10.2.3-3, Table 8.13.2.2-1, and Table 8.14.2.3-1). It is not possible for the procedure to be UE-associated when the message is sent to neighbouring cells/TRPs/gNBs. 

For E-CID measurements, it is UE associated and need to be separated from the current defined measurement procedure.

	Ericsson
	Agree with Huawei’s point above. The measurement procedure can be non-UE-associated when sent to non-serving NG-RAN nodes, since there’s no UE context in those nodes. 
However, we can still use the same NRPPa and F1AP procedure for both cases, provided that the UE IDs are optional for these procedures. Note, we already do this for other procedures in other interfaces (e.g., error indication, reset, etc.) 

	Nok
	If Measurement procedure does not support UL NR E-CID, then it should be non-UE associated.
If Measurement procedure does support UL NR E-CID, then it should be UE-associated if a logical UE-associated NG connection exists (i.e. in case of serving gNB); otherwise (i.e. in case of non-serving gNB), it should be non-UE associated.

	Qualcomm
	Agree with Huawei, a starting point is that measurement procedures are non-UE-associated in general. E-CID procedures can as normal be kept separate.  Whether this still leaves open cases where the UE needs to be known is something that can be considered with the detail of the measurements (if this is the case, we can decide whether to use separate procedures, or some hybrid scheme such as optionally providing the IDs).

	
	

	
	

	
	


Conclusions: There are different views on whether the messages is UE-associated or non-UE associated and whether it supports E-CID or not, it is therefore proposed to discuss these aspects online or in the next meeting.
Question #7b: Should the TRP id in MEASUREMENT REQUEST and RESPONSE be conditional, optional, or mandatory?

	Company
	Comments

	Huawei
	Mandatory

The measurements need to be combined with the TRP information in order to derive the UE location. 

E///:  Not necessarily; the TRP information is a “nice to have” addition, if the NG-RAN node and the LMF support it. The critical measurement consists of e.g. UL time of arrival according to the configured SRS, etc.

If there is no TRP Id list the measurement from all TRP must be always reported??? 

E///: All the NG-RAN node needs to do is report the measured quantity. Strictly speaking, if it didn’t receive TRP IDs it probably means that the LMF either doesn’t support this feature or doesn’t care, so it should be OK not to add any TRP IDs in the response. 
Side question how LMF knows if one TRP failed in the gNB and which one … ?
E///: It doesn’t need to: it will get the report with some other TRP and can learn. TRP configuration should be kept in the NG-RAN. We think it's OK and beneficial that the CU keeps track of TRP configuration.

	Ericsson
	There are some missing points that we clarify above in Hw’s questions.

As we said, TRP ID should be optional in request and response. If the TRP ID was included in the measurement request, the receiving node may take it into account when configuring the measurement and “shall, if supported” include the configured TRP ID in the response message. This would allow the receiving node to report the measurement even if it does not support TRPs. If we have a “shall” only, then the measurement will fail.



	Nokia
	If Measurement procedure does not support UL NR E-CID, then TRP ID (or list of TRP IDs) should be MANDATORY.
If Measurement procedure does support UL NR E-CID, then TRP ID (or list of TRP IDs) should be CONDITIONAL (absent when only UL NR E-CID measurements are requested; otherwise mandatory).

	Qualcomm
	On the assumption that it does not support UL NR E-CID, we can proceed on the basis of “mandatory”.

	DOCOMO
	Agree with Ericsson’s view that TRP ID should be optional in request and response. Obviously, for UL NR E-CID, the TRP ID is not needed. For other positioning method (multi-RTT, UL-TDOA, UL-AoA), we understand gNB would respond to LMF with TRP ID (List) that UE is geographically close to.

	
	

	
	


Conclusions: no consensus on this topic, which is also related to the issue of E-CID.

That being said, other details related to the MEASURMENT REQUEST and RESPONSE messages design can be progressed without waiting for the E-CID discussion, in particular the question of whether to provide a single TRP id or a list in the MEASUREMENT REQUEST and RESPONSE messages.

3.4 Positioning information

In R3-202192 it is proposed to add SRS status to POSITIONING INFORMATION RESPONSE/UPDATE and NR-PRS Beam Information to POSITIONING INFORMATION RESPONSE. Should we?

Question #8: Should SRS status be added to POSITIONING INFORMATION RESPONSE/UPDATE and NR-PRS Beam Information to POSITIONING INFORMATION RESPONSE?
	Company
	Comments

	Qualcomm
	This may be ok – however maybe this should wait for RAN2 specs to be more stable.

	Ericsson
	Ok to add a FFS/editor’s note that further details are pending on RAN2’s progress

	Nokia
	SRS status: The benefits are not clear. Should wait for further RAN2 progress.

NR-PRS Beam Information: This seems to belong in the TRP Information Exchange procedure (not Positioning Information Exchange Procedure), i.e. is this the Spatial Direction Information referred to in Question #4? Agree that encoding can be aligned with LPPa, but details need further checking.

	Huawei
	SRS status: No need to report SRS status, as POSITIONING INFORMATION RESPONSE already indicates the resources where the SRS is being sending.

PRS beam info: PRS beam information should be reported to LMF within the PRS configurations via TRP information exchange. For UL AoA, the AoA measurements should be included in MEASUREMENT RESPONSE/REPORT message, and also agree that be encoded aligning with LPP.

POSITIONING INFORAMTIN RESPOSNE/UPDATE is used to report SRS configurations. Only serving gNB will have this procedure with LMF: LMF send the POSITIONING INFORAMTIN REQUEST to serving gNB to configure UE sensing SRS and retrieve SRS configurations.  

	Intel
	OK to add it with FFS

	
	

	
	


Conclusions: no consensus on SRS status, however it appears that all companies may accept to add NR-PRS Beam Information (with FFS) to TRP information exchange. 

3.5 Other

It is proposed in R3-202054 to include the “Additional Path List” IE in the RTOA measurement results and gNB RxTx measurement results. Should we?

Question #9: Should “Additional Path List” IE be included in the RTOA measurement results and gNB RxTx measurement results?
	Company
	Comments

	Ericsson
	There is no urgency on this, it can be postponed until next meeting

	Nokia
	Yes, this seems consistent with the LS received from RAN2 in R3-201514, but detailed encoding needs further checking.

	Huawei
	Support, it is from the liaison in R3-201514

	Intel
	Yes

	
	

	
	

	
	


Conclusions: no consensus, but the “opposing” company does not seem to have a strong view, therefore it is proposed to include “Additional Path List” in RTOA measurement results and gNB RxTx measurement results.
3
Conclusions

Question #2: Should an LMF be able to request information about all and specific TRPs from a gNB using the TRP INFORMATION REQUEST NRPPa message?
Conclusions: since we are fairly close to a consensus, the proposal would be to allow LMF to request information about all and specific TRPs from a gNB using the TRP INFORMATION REQUEST NRPPa message.

Question #3: Should the list of TRPs for which information is requested using TRP INFORMATION REQUEST be conditional (as proposed in R3-202050)?
Conclusions: the TRP list in the TRP INFORMATION REQUEST message should be optional.

Question #4: Indicate which following information about TRPs that an LMF can request using TRP INFORMATION REQUEST and the gNB can report using TRP INFORMATION REPORT? 
Conclusions: add all the information (i.e. PRS ID, NR PCI, NR CGI, NR ARFCN, Timing Information, DL PRS Configuration, SSB Information/Configuration, 
Spatial Direction Information, Geographical Coordinates/Access Point Position,
SFN Initialisation Time) with FFS.

Question #5: Should TRP INFORMATION UPDATE NRPPa message be defined? Any comments on the content of the message?
Conclusions: do not define TRP INFORMATION UPDATE NRPPa message.

Question #6: Confirm that TRP id is not needed in MEASURMENT FAILRE and ABORT NRPPa messages?
Conclusions: the majority seem to prefer to remove the TRP id from MEASURMENT FAILRE and ABORT NRPPa messages. It is therefore proposed to remove them.

Question #7: whether to provide a single TRP id or a list in the MEASUREMENT REQUEST and RESPONSE messages?

Conclusions: there seems to be the consensus to define a list of TRP ids the MEASUREMENT REQUEST and RESPONSE messages.

Question #7a: Should the Measurement Procedure be UE-associated or non-UE associated?

Conclusions: There are different views on whether the messages is UE-associated or non-UE associated and whether it supports E-CID or not, it is therefore proposed to discuss these aspects online or in the next meeting.

Question #7b: Should the TRP id in MEASUREMENT REQUEST and RESPONSE be conditional, optional, or mandatory?

Conclusions: no consensus on this topic, which is also related to the issue of E-CID.

Question #8: Should SRS status be added to POSITIONING INFORMATION RESPONSE/UPDATE and NR-PRS Beam Information to POSITIONING INFORMATION RESPONSE?
Conclusions: no consensus on SRS status, however it appears that all companies may accept to add NR-PRS Beam Information (with FFS) to TRP information exchange. 

Question #9: Should “Additional Path List” IE be included in the RTOA measurement results and gNB RxTx measurement results?
Conclusions: no consensus, but the “opposing” company does not seem to have a strong view, therefore it is proposed to include “Additional Path List” in RTOA measurement results and gNB RxTx measurement results.
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