3GPP TSG-RAN WG3 Meeting #107-e
R3-201188
24 February – 6 March 2020
Agenda item:
19.2
Source:
Nokia, Nokia Shanghai Bell

Title:
Email057-Pos_NRPPa_ext: Summary of offline

Document for:
Discussion and Decision

1
Introduction

This paper summarizes the following email discussion:
CB: # 57_Email057-Pos_NRPPa_ext
-  note LS (0079); take into account RAN1 agreements

- LMF may request information from an NG-RAN node for specific TRPs or for all TRPs hosted by the NG-RAN node, and request UL measurements from an NG-RAN node from a specific TRP and to be informed in any measuremnent related reponse message which TRP the message is related to? (QC)

- Define generic non-UE-associated information exchange procedure for DL positioning methods and generic UE-associated information exchange procedure for UL positioning methods separately; do not define dedicated procedure to collect only TRP ID information. Specific DL and UL positioning information exchange procedures and measurement procedure are sufficient? (HW)

- additional details for UL positioning procedure? (HW)

- define measurement IEs allowing LMF to request and gNB to report all relevant measurements (see above) and combinations thereof? (Intel)

- additional details for existing NRPPa BL CR, populate IEs, add TRP ID, etc.? (Nok), (Intel)

- Introduce both the TRP Initial Information Exchange procedure and the TRP Information Exchange procedure in NRPPa; further discuss whether there are scenarios to justify a TRP Information Update procedure, e.g. if new cells/TRPs are deployed? (Nok)

- make positioning IEs in NRPPa easy to reuse in F1AP? (Intel)

- merge from 1019 if agreeable: use the same angle reporting via NRPPa for AoA estimates, adding the appropriate IEs to the Positioning Information Response message sent from gNB to LMF? (E///)

- NRPPa TP: propose to base discussion on Nok TP, revising/merging as agreeable?

(Nok)

Summary of offline disc
2
Discussion

The email discussion is organized into three parts:
-
Part 1: Measurement Information Transfer

-
Part 2: Positioning/TRP Information Transfer

-
Part 3: Further details of Positioning Information Exchange
2.1
Part 1: Measurement Information Transfer
2.1.1
Overview of papers

The table below provides a summary of papers relevant to Measurement Information Transfer:
	Tdoc
	Summary of proposals

	R3-200479 [2]
	· The MEASUREMENT REQUEST message is addressed to a TRP using the TRP ID IE.
· The MEASUREMENT REQUEST message contains a Measurement Quantities IE, which is an enumeration of the measurements that can be requested by the LMF. A single MEASUREMENT REQUEST message can request up to maxnoMeas measurements.
· The measurements that can be requested include: gNB Rx-Tx Time Difference, UL SRS-RSRP, UL Angle of Arrival, and UL RTOA (i.e. the measurements applicable to Multi-RTT, UL-TDOA, and/or UL-AoA). Others FFS.
· The MEASUREMENT RESPONSE and MEASUREMENT REPORT messages contain a Measurement Result IE, which includes the measurement result.
· The measurement result can include Time Stamp and Quality (applicable to Multi-RTT, UL-TDOA, and UL-AoA).
· The maximum value of the TRP Identifier is 65536.

	R3-200778 [3]

R3-200779 [4]
	Other than e.g. IE naming and tabular structure, the deltas compared to [2] are as follows:
· Additional measurements that can be requested include: SS-RSRP, SS-RSRQ, CSI-RSRP, CSI-RSRQ (i.e. the measurements applicable to NR E-CID).
· The measurement result for RSRP/RSRQ includes NR PCI, NR ARFCN, and NR CGI.
· The measurement result for UL RTOA includes NR ARFCN.
· Time Stamp is encoded as SFN.

	R3-200426 [5]
	Deltas compared to [2] are as follows:
· Add the target/source TRP in all measurement messages, i.e. add the TRP ID IE to the MEASUREMENT REQUEST/RESPONSE/FAILURE, MEASUREMENT REPORT, MEASUREMENT UPDATE, MEASUREMENT ABORT, and MEASUREMENT FAILURE INDICATION messages.
· The maximum value of the TRP Identifier is 256.


2.1.2
Proposals for agreement

The above papers do not seem to have any significant conflicts. A few main differences are whether NR E-CID is to be supported over NRPPa and the maximum value of the TRP Identifier (see section 2.2).
The following is a list of proposed agreements:

Proposal 1-1:
The MEASUREMENT REQUEST message contains a Measurement Quantities IE, which is an enumeration of the measurements that can be requested by the LMF. A single MEASUREMENT REQUEST message can request up to maxnoMeas measurements. The requested measurement(s) can be for any positioning method or combination of positioning methods.
Proposal 1-2:
Measurements can include gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, and UL-RTOA (i.e. measurements applicable to Multi-RTT, UL-TDOA, and/or UL-AoA). Other measurements are FFS / pending RAN2.
Note: Proposal 1-2 tentatively includes only the measurements proposed by both [2] and [4].

Proposal 1-3:
The MEASUREMENT RESPONSE and MEASUREMENT REPORT messages contain a Measurement Result IE, which includes the measurement result.

Proposal 1-4:
A measurement can be associated with a Time Stamp and Quality (applicable to Multi-RTT, UL-TDOA, and UL-AoA).
Proposal 1-5:
Each measurement related message contains the TRP ID IE which identifies the target/source of the message.
Please provide your views on the above proposals. If you disagree, then (if possible) please suggest modifications, or FFSes, or alternative way forward.
	Company
	Comments

	Intel
	P1-1 – agreeable 
P1-2 – agreeable, but we have a comment on the FFS – it is RAN3 responsibility to decide on E-CID for NRRPa, not RAN2. 

P1-3 – agreeable (with the understanding that the IE is encoded more or less as in the companion TP)
P1-4 – agreeable

P1-5 – agreeable 

	docomo
	P1-1 – agreeable 

P1-2 – agreeable (agree with intel, RAN3 responsible to decide on E-CID for NRPPa)
P1-3 – agreeable 

P1-4 – agreeable 

P1-5 – agreeable 



	Ericsson
	All agreeable, but for P1-5, it should be clarified that the TRP ID used over NRPPa is only for identification of TRPs in the gNB within the NRPPa scope between the LMF and a specific gNB. Separately, the TRP ID used over LPP is only for identification of a TRP within the LPP scope between the LMF and a specific UE.

	Qualcomm
	All proposals are agreeable

	Huawei
	We still have preference to have better visibility on methods and specification reading by separation of the UE associated and none UE associated measurement.  We would propose then a WA on the proposal above and keep the FFS on UE associated in the CR

Proposal 1-4 is agreeable, but the NR E-CID is the only UE-associated measurements, and preferably should be separated.

Proposal 1-5 should be FFS because it is pending to other discussion


Conclusions:

-
Proposals P1-1 to P1-4 are agreed.

-
The TRP ID IE is included in the MEASUREMENT REQUEST, MEASUREMENT RESPONSE, MEASUREMENT REPORT, and MEASUREMENT UPDATE messages (presence FFS). The need for TRP ID IE in other measurement messages is FFS.
2.1.3
Open Issues

The following is a list of open issues requiring further discussion:

Issue 1-1:
What additional measurement quantities can be requested by the LMF in the MEASUREMENT REQUEST message?

-
Proposal in [4]: SS-RSRP, SS-RSRQ, CSI-RSRP, CSI-RSRQ
-
Others?
	Company
	Comments

	Nokia
	It is still FFS in RAN2 whether NR E-CID is supported via NRPPa (see Editor’s Note in section 8.9.2.2 of TS 38.305 running CR), so the NR E-CID related measurements should not be added to NRPPa until the need is confirmed by RAN2.

	Intel 
	On E-CID – NR E-CID support in NRPPa is RAN3 responsibility, we should not expect any information on this from RAN3. If there is no RAN3 agreement on this, it is out of this release. We would support the inclusion of E-CID related metrics if it does not jeopardise timely completion of the WI.

	docomo
	We think NR E-CID should be supported in NRPPa, RAN2 is also FFS on this issue (see running CR R2-2000473, 8.9.2.2 Editor note). Agree with intel RAN3 should take responsibility to agree on this. In addition, for the sake of better positioning accuracy, beam based measurement quantities ssb-rsrp, ssb-rsrq are also needed.

	Ericsson
	We are supportive of providing such info via NRPPa; agree with Intel and Docomo that it is more up to RAN3 to decide as it is NRPPa. We do not think RAN2 has much say on this.

	Huawei
	Additional measurement are fine. 

We also support the inclusion of E-CID related measurements 


Conclusion:

-
RAN3 to decide whether and how NRPPa supports NR E-CID. This can be contribution driven at next RAN3 meeting.
2.2
Part 2: Positioning/TRP Information Transfer
2.2.1
Overview of papers

The table below provides a summary of papers relevant to Positioning/TRP Information Transfer:

	Tdoc
	Summary of proposals

	R3-200426 [5]
	· Introduce a new TRP Information Exchange procedure to allow an LMF to obtain TRP related information from an NG-RAN node.

· The TRP INFORMATION REQUEST message contains a TRP Information Type IE, which is an enumeration of the TRP information that can be requested by the LMF. A single TRP INFORMATION REQUEST message can request up to maxnoTRPInfoTypes of TRP information.
· The information that can be requested includes: NR PCI, NR CGI, PRS ID, NR ARFCN, and TRP Type. Others FFS.
· The TRP INFORMATION RESPONSE message contains a TRP Information List IE, which includes the requested TRP information for all TRPs hosted by the NG-RAN node.
· The TRP INFORMATION REQUEST message can optionally contain a TRP List IE. If included, the TRP INFORMATION RESPONSE message includes the requested TRP information for only the TRPs contained in the list.

	R3-200458 [6]
	Deltas compared to [5] are as follows:

· Introduce a new DL Positioning Information Exchange procedure, to be used as a non-UE associated procedure to exchange DL related positioning information.

· Rename the existing Positioning Information Transfer procedure to UL Positioning Information Transfer, to be used as a UE-associated procedure to exchange UL related positioning information.

· The information that can be requested includes: NR-arfcn, cpLength, noDlFrames, noAntennaPorts, sFNInitTime, nG-RANAccessPointPosition, tpid, tpType, crsCPlength, dlBandwidth, and tddConfig. Others FFS.


2.2.2
Proposals for agreement

The NRPPa BL CR includes the Positioning Information Exchange procedure, which so far transfers UE-associated information. Both of the above papers propose to introduce a new procedure for transferring non-UE associated information:
-
TRP Information Exchange procedure in [5].
-
DL Positioning Information Exchange procedure in [6], which also proposes to rename the Positioning Information Exchange procedure to UL Positioning Information Exchange.
Other than the naming of the procedures, it appears that the two proposals for a non-UE associated procedure are very similar. In [6], it is acknowledged that the procedures should be “generic”. From that perspective, naming the procedures with “DL” and “UL” does not seem truly generic since it essentially groups the positioning methods into DL and UL methods. Instead, naming the new procedure with “TRP” seems more generic while also hinting that it is non-UE associated.

The following is a list of proposed agreements:

Proposal 2-1:
The Positioning Information Exchange procedure in the current BL CR is a UE-associated procedure, initiated by the LMF to request from the serving gNB positioning information for the UE.
Proposal 2-2:
Introduce a new non-UE associated procedure named TRP Information Exchange, initiated by the LMF to request from the gNB information for the TRPs hosted by the gNB.
Proposal 2-3:
The TRP INFORMATION REQUEST message contains a TRP Information Type IE, which is an enumeration of the TRP information that can be requested by the LMF. A single TRP INFORMATION REQUEST message can request up to maxnoTRPInfoTypes of TRP information.
Proposal 2-4:
The TRP information can include NR ARFCN and TRP Type. Other TRP information are FFS / pending RAN2.
Note: Proposal 2-4 tentatively includes only the information proposed by both [5] and [6].

Proposal 2-5:
The TRP INFORMATION RESPONSE message contains a TRP Information List IE, which includes the requested TRP information per TRP.

Please provide your views on the above proposals. If you disagree, then (if possible) please suggest modifications, or FFSes, or alternative way forward.
	Company
	Comments

	Ericsson
	P2-2 goes a bit against the agreement taken last meeting consisting of having generic procedures for positioning over NRPPa. But ok to separate non UE associated signalling from UE associated one.
About P2-4, OK for NR ARFCN, but what is TRP Type? We should clarify that terminology and the usage, when sent during the positioning measurement reply message. It would be beneficial to know whether it has been agreed first by RAN2. 
On a more general aspect, TRP deployment is local information at gNB. Also, neighbouring cell information is within the gNB. It may be difficult for LMF to select TRP to trigger SRS measurement with only TRP ID information. Instead of TRP, per cell information are more suitable to have, since that’s already information gNB organizes and gets from Xn and via F1 DU configuration update.
Note that in case of a TRP change or a gNB-DU config update, there will probably need to be a corresponding "configuration update" over NRPPa, which today is stateless by design (i.e. there is no NRPPa setup / config update)

	Qualcomm
	We are fine with these proposals. If we accept that the LMF should be able to request measurements from specific TRPs, then it follows that the LMF can request information from an NG-RAN node for specific TRPs or for all TRPs hosted by the NG-RAN node. Note that this does not mean any need for configuration update. It is the LMF’s responsibility to refresh this information if needed (no gNB requirement), and the information required should not change very often anyway.

	Ericsson2
	Disagree with QCOM’s input above. The LMF should _not_ request measurements from specific TRPs – it should request them from the NG-RAN. LMF _may_ suggest a TRP that should perform them. But The gNB shall always be able to change the TRP performing the measurement, and/or the measurement configuration itself.
Also about “LMF’s responsibility to refresh”, can QCOM clarify how can it do so? Based on what triggers?

	Huawei
	We are not convince of the benefit of such setup procedure, there is extra complexity and benefit is not obvious (see R3-200458). As example we do not understand why the NG-RAN Access Point Position IE is not request by proponent of the solution …, since only with this TRP position information, the TRP information might then be useful.

If needed the LMF could make is own TRP list and maintain it. 

We agree with Ericsson on the fact that the LMF should request dedicated TRP measurement, It should propose, because the gNB might have outage on the this TRP and provide information from one close by …  

‘UL’ is generic for SRS configuration request (UE-associated), while ‘DL’ is generic for PRS configuration (and other DL info) request (Non-UE associated). Currently the PRS configuration exchange is not mentioned in the BL CR and should be independent from SRS exchange.


Conclusions:

-
Proposals P2-1, P2-2, P2-3, and P2-5 are agreed.

-
Proposal P2-4 is agreed for NR ARFCN only. Other TRP information are FFS / pending RAN2. This can be contribution driven at next RAN3 meeting.
2.2.3
Open Issues

The following is a list of open issues requiring further discussion:

Papers proposed a max range of TRP ID values that differed by several orders of magnitude, suggesting that there may not be a common understanding of how TRP ID is used.

Issue 2-1:
What is the maximum number of TRPs in a gNB? In other words, what is maxnoTRPs in the TRP INFORMATION RESPONSE message and the maximum range of the TRP ID IE?

	Company
	Comments

	Nokia
	In our understanding, the TRP ID used in NRPPa is intended to uniquely identify a TRP in the gNB. The maximum number of TRPs in a gNB can be the same (or more) than the maximum number of cells in a gNB, which is 16384. Therefore, the value of maxnoTRPs and the maximum range of the TRP ID should be at least 16384.

	Intel
	Agree with Nokia. The more, the merrier. 

	docomo
	Agree with Nokia’s view.

	Ericsson
	The statement from Nokia: “TRP IDs uniquely identify TRPs within the gNB” is correct. From this, the following principles descend: 1) The gNB is the node that has full control of the TRP configuration, including TRP ID, all radio and physical parameters; 2) There shall be no requirement in the specification to e.g. coordinate TRP IDs across gNBs. Now, from the discussion, a TRP ID seems nothing more than an index to a physical cell configuration, but current NG-RAN st3 already allows a gNB to provide “cells” which do not provide cellular services: those then are essentially TRPs. With this understanding, but keeping also in mind the F1AP impacts, the value of 16384 seems adequate.

	Qualcomm
	We propose 256 based on LPP, but it is fine to have a larger number as the two aspects are not necessarily the same. Whether a TRP needs to be associated with a cell ID probably needs to be discussed further – this was not the case before for UL-TDOA – but does not directly impact this point.

	Ericsson2
	no such thing as TRPs for UTDOA, but 256 is the max # of cell portion IDs in an E-UTRAN cell. Using different hierarchies for different positioning methods is not acceptable.

	Huawei 
	Nokia proposal is acceptable


Conclusion:

-
Maximum number of TRPs in a gNB (e.g. maximum range of TRP ID used in NRPPa) is 16384.

It is proposed in [5] that the TRP INFORMATION REQUEST message can optionally contain a TRP List IE that enables the LMF to request information for specific TRPs (e.g. TRPs having a particular TRP type).

Issue 2-2:
Should the TRP List IE be introduced as an optional IE in the TRP INFORMATION REQUEST message as proposed in [5]?

	Company
	Comments

	Nokia
	Yes, if RAN3 decides that the maximum number of TRPs in a gNB can be “large” (e.g. 16384 or more).

	Docomo
	Yes, agree with Nokia’s view

	Qualcomm
	Also agree with above

	Ericsson2
	Disagree, the LMF will receive whatever info the NG-RAN has to report. No further “optimizations” is acceptable

	Huawei
	That’s assume a setup / update extra signalling … disagree


Conclusion:

-
Further discussion is needed on the TRP List IE. This can be contribution driven at next RAN3 meeting.
Issue 2-3:
What additional TRP information types can be requested by the LMF in the TRP INFORMATION REQUEST message?

-
Proposal in [5]: NR PCI, NR CGI, PRS ID

-
Proposal in [6]: cpLength, noDlFrames, noAntennaPorts, sFNInitTime, nG-RANAccessPointPosition, crsCPlength, dlBandwidth, tddConfig
-
Others?
	Company
	Comments

	Qualcomm
	[5] also includes arfcn and trptype. In general we think that in any case the more detailed parameters still need to be FFS.

	Ericsson2
	Disagree with the above, see our reply to P2-4
there’s no need to add lots of IEs in the TRP request: it’s simply a TRP info request, and the LMF gets whatever the NG-RAN node is configured with. Otherwise it puts a burden on the NG-RAN node to decode the message, decide what info to send, etc.

	Huawei
	Same view as Ericsson … More information we provide to LMF, more extra signalling we will generate due to TRP operation in RAN …. 

Basic information like NG-RAN Access Point Position IE is missing … 

If any procedure is agreed, only “configuration & static information” should be exchange


Conclusion:

-
TRP information (other than NR ARFCN agreed in P2-4) are FFS / pending RAN2. This can be contribution driven at next RAN3 meeting.
2.3
Part 3: Further details of Positioning Information Exchange
The table below provides a summary of papers that include further details related to positioning information exchange (but do not seem to impact the overall signalling framework).
	Tdoc
	Summary of proposals

	R3-200457 [7]
	· Include the 64-bit SFN Initialisation Time in the SRS Configuration IE, which is transferred in the POSITIONING INFORMATION RESPONSE message.

	R3-201019 [8]
	· Introduce the NR-PRS Beam Information IE in the POSITIONING INFORMATION RESPONSE message for UL AoA.
· The encoding of the IE can reuse the RRC encoding of NR-PRS-BeamInfoElement.


Please provide your views on the text proposals in [7] and [8] (e.g. is it needed or not, and why).
	Company
	Comments

	Ericsson
	Proposal in [8] is related to a RAN2 e-mail discussion about UE-based downlink positioning assistance data. A split representation of the beam direction info is beneficial for AoA representation and for ASN.1 to be properly encoded in NRPPa.

	Huawei
	Proposal in [7] is necessary for UL related positioning method. It would be problem for neighbouring gNB to receive SRS if this IE is missing.


Conclusion:

-
Insufficient feedback for [7] and [8]. This can be contribution driven at next RAN3 meeting.
3
Conclusions

List of agreements from the email discussion:

1-1:
The MEASUREMENT REQUEST message contains a Measurement Quantities IE, which is an enumeration of the measurements that can be requested by the LMF. A single MEASUREMENT REQUEST message can request up to maxnoMeas measurements. The requested measurement(s) can be for any positioning method or combination of positioning methods.

1-2:
Measurements can include gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, and UL-RTOA (i.e. measurements applicable to Multi-RTT, UL-TDOA, and/or UL-AoA). Other measurements are FFS / pending RAN2.
1-3:
The MEASUREMENT RESPONSE and MEASUREMENT REPORT messages contain a Measurement Result IE, which includes the measurement result.

1-4:
A measurement can be associated with a Time Stamp and Quality (applicable to Multi-RTT, UL-TDOA, and UL-AoA).
1-5:
The TRP ID IE is included in the MEASUREMENT REQUEST, MEASUREMENT RESPONSE, MEASUREMENT REPORT, and MEASUREMENT UPDATE messages (presence FFS). The need for TRP ID IE in other measurement messages is FFS.
2-1:
The Positioning Information Exchange procedure in the current BL CR is a UE-associated procedure, initiated by the LMF to request from the serving gNB positioning information for the UE.

2-2:
Introduce a new non-UE associated procedure named TRP Information Exchange, initiated by the LMF to request from the gNB information for the TRPs hosted by the gNB.

2-3:
The TRP INFORMATION REQUEST message contains a TRP Information Type IE, which is an enumeration of the TRP information that can be requested by the LMF. A single TRP INFORMATION REQUEST message can request up to maxnoTRPInfoTypes of TRP information.
2-4:
The TRP information can include NR ARFCN. Other TRP information are FFS / pending RAN2.
2-5:
The TRP INFORMATION RESPONSE message contains a TRP Information List IE, which includes the requested TRP information per TRP.
2-6:
The maximum number of TRPs in a gNB (e.g. maximum range of TRP ID used in NRPPa) is 16384.
The following is proposed:
Proposal 1:
Agree to the TP in R3-201290 reflecting the above agreements.
Proposal 2:
It is up to RAN3 to decide whether and how NRPPa supports NR E-CID. This can be contribution driven at next RAN3 meeting.

References

[1] R3-201290, (TP for NR_POS BL CR for TS 38.455) Extensions for RAT-dependent Positioning, Nokia, Nokia Shanghai Bell
[2] R3-200479, (TP for NR_POS BL CR for TS 38.455) Additional details for NRPPa Measurement procedures, Nokia, Nokia Shanghai Bell

[3] R3-200778, Positioning measurements support in NRPPa, Intel Corporation

[4] R3-200779, (TP for BL CR 38.455) Positioning measurements, Intel Corporation

[5] R3-200426, (TP for NR_POS BL CR for TS 38.455) NRPPa changes to support Exchange of TRP Information and Measurements by specific TRPs, Qualcomm Incorporated

[6] R3-200458, Multiple discussions on NRPPa (FFS & TRP & TP), Huawei
[7] R3-200457, Discussion on SRS related UL positioning procedure, Huawei

[8] R3-201019, Reporting of UL AoA beam info to LMF, Ericsson
