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1. Introduction
This document propose a possible consensus clean-up of the TS 38.305 with regard to the CU-DU split disclosure at stage 2 for positioning.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
Huawei is not keen on breaking now for positioning feature a fundamental agreement of 5G rel-15 which is none visibility and disclosure of the CU-DU split at stage 2.  The preferred solution to remove all impact of CU-DU split in TS 38.305 in favour of TS 38.401 with inclusion in last one of signalling flow is in Annex B and C. This corresponding to last meeting proposal R3-202048 and R3-202049

However we understand that some companies have prefer to break fundamental past agreements, for “convenience” to have all the positioning aspects in a same set of specifications…. We do not necessarily acknowledge this view seeing already in TS 38.305 V16.0.0 some reference to TS 38.401 or TS 23.501, etc … It seems that preference is also link to the fact that the LMF sends information directly to the TRP located in the CU, but the TRP is a function not a logical node and CU is only on possible gNB architecture i.e. aggregated and disaggregated remains … 

In order to progress we suggest in this proposal a minimum disclosure of CU-DU in TS 38.305 and positioning in TS 38.401. The main part of the proposal are:
1) Minimal text in TS 38.401 a section on support of positioning and TRP functionality support
2) No signalling flows between CU-DU neither in TS 38.401 where all CU-DU flow are reported neither in TS 38.305. It was claims several time that all these flow are not mandate and not all scenario are covered by the flows
3) Minimal text in TS 38.305, no new section on architecture no figure a TP based on TS 38.305 v16.0.0 is proposed.

3. Conclusion
It is propose to be agree on the following text proposal in Annex reflecting the change discussed above for TS 38.305.
(Note the reference document is the draft provided on the reflector)
The related CR to capture equivalent text in TS 38.401 is proposed in R3-203598
Annex A – TP for TS 38.305 (based on v16.0.0)

[bookmark: _Toc525680103]<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc37338107]5	NG-RAN UE Positioning Architecture
[bookmark: _Toc12632603][bookmark: _Toc29305297][bookmark: _Toc37338108]5.1	Architecture
Figure 5.1-1 shows the architecture in 5GS applicable to positioning of a UE with NR or E-UTRA access, the NG-RAN architecture to support positioning is described in TS 38.401 [38].
The AMF receives a request for some location service associated with a particular target UE from another entity (e.g., GMLC) or the AMF itself decides to initiate some location service on behalf of a particular target UE (e.g., for an IMS emergency call from the UE) as described in TS 23.502 [26]. The AMF then sends a location services request to an LMF. The LMF processes the location services request which may include transferring assistance data to the target UE to assist with UE-based and/or UE-assisted positioning and/or may include positioning of the target UE. The LMF then returns the result of the location service back to the AMF (e.g., a position estimate for the UE. In the case of a location service requested by an entity other than the AMF (e.g., a GMLC), the AMF returns the location service result to this entity.
An NG-RAN node may control several TRPs/TPs, such as remote radio heads, or DL PRS-only TPs for support of PRS-based TBS.
An LMF may have a signalling connection to an E-SMLC which may enable an LMF to access information from E‑UTRAN (e.g. to support the OTDOA for E-UTRA positioning method using downlink measurements obtained by a target UE of signals from eNBs and/or PRS-only TPs in E-UTRAN). Details of the signalling interaction between an LMF and E-SMLC are outside the scope of this specification.
An LMF may have a signalling connection to an SLP. The SLP is the SUPL entity responsible for positioning over the user plane. Further details of user-plane positioning are provided in [15][16].


Figure 5.1-1: UE Positioning Architecture applicable to NG-RAN
NOTE 1:	The gNB and ng-eNB may not always both be present.
NOTE 2:	Void
In case of split gNB architecture, the gNB-CU terminates the NRPPa protocol. A gNB-DU may include TRP functionality where the TRP functionality may supports functions for a TP, RP or both TP and RP. A gNB-DU which includes TRP functionality does not need to offer cell services. 


<<<<<<<<<<<<<<<<<<<<Next change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc37338126]6.1.5	NLs interface
The NLs interface, between the LMF and the AMF, is transparent to all UE related, gNB related and ng-eNB related positioning procedures. It is used only as a transport link for the LTE Positioning Protocols LPP and NRPPa.
[bookmark: _Toc37338127]6.1.6	F1 interface
In case of split gNB architecture, tThe F1 interface is used to support the exchange of positioning information between the gNB-DU and the gNB-CU; it is also used transparently as a transport link for the LPP.


<<<<<<<<<<<<<<<<<<<<Next change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc12632624]6.3	NG-RAN Node terminated protocols
[bookmark: _Toc12632625][bookmark: _Toc29305319][bookmark: _Toc37338133]6.3.1	NR Positioning Protocol A (NRPPa)
The NR Positioning Protocol A (NRPPa) carries information between the NG-RAN Node and the LMF. It is used to support the following positioning functions:
-	E-CID for E-UTRA where measurements are transferred from the ng-eNB to the LMF.
-	Data collection from ng-eNB's for support of OTDOA positioning for E-UTRA.
-	Cell-ID and Cell Portion ID retrieval from gNB's for support of NR Cell ID positioning method.
-	Exchange of information between LMF and NG-RAN node for the purpose of assistance data broadcasting.
[bookmark: _Hlk23429915]-	NR Multi-RTT where measurements are transferred from the gNB to the LMF.
-	NR UL-AoA where measurements are transferred from the gNB to the LMF.
-	NR UL-TDOA where measurements are transferred from the gNB to the LMF.
-	Data collection from gNBs for support of DL-TDOA, DL-AoD, Multi-RTT, UL-TDOA, UL-AoA.
The NRPPa protocol is transparent to the AMF. The AMF routes the NRPPa PDUs transparently based on a Routing ID corresponding to the involved LMF over NG-C interface without knowledge of the involved NRPPa transaction. It carries the NRPPa PDUs over NG-C interface either in UE associated mode or non-UE associated mode.
In case of a split gNB, the NRPPa protocol is terminated at the gNB-CU.
<<<<<<<<<<<<<<<<<<<<End change >>>>>>>>>>>>>>>>>>>>
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Annex B – TP for TS 38.305 change proposed in RAN3 #107bise R3-202049
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>














<<<<<<<<<<<<<<<<<<<<Next change >>>>>>>>>>>>>>>>>>>>
6.1	Network interfaces supporting positioning operations
6.1.1	General LCS control plane architecture
The general LCS control plane architecture in the 5GS applicable to a target UE with NG-RAN access is defined in TS 23.501 [2]. The NG-RAN architecture to support positioning, e.g. the gNB F1 interface, is described in TS 38.401 [x4] 
6.1.2	NR-Uu interface
The NR-Uu interface, connecting the UE to the gNB over the air, is used as one of several transport links for the LTE NR Ppositioning Pprotocol(s) for a target UE with NR access to NG-RAN.
6.1.3	LTE-Uu interface
The LTE-Uu interface, connecting the UE to the ng-eNB over the air, is used as one of several transport links for the LTE pPositioning pProtocol(s) for a target UE with LTE access to NG-RAN.
6.1.4	NG-C interface
The NG-C interface between the gNB and the AMF and between the ng-eNB and the AMF is transparent to all UE-positioning-related procedures. It is involved in these procedures only as a transport link for the LTE NR Ppositioning pProtocol(s).
For gNB related positioning procedures, the NG-C interface transparently transports both positioning requests from the LMF to the gNB and positioning results from the gNB to the LMF.
For ng-eNB related positioning procedures, the NG-C interface transparently transports both positioning requests from the LMF to the ng-eNB and positioning results from the ng-eNB to the LMF.
For delivery of broadcast assistance data information, the NG-C interface transparently transports both the assistance data information from the LMF to the NG-RAN node for broadcasting and the feedback information on assistance information broadcasting from the NG-RAN node to the LMF. The NG-C interface is also used by an AMF to transparently transport ciphering keys via NG-RAN node to UEs using a NAS message. The ciphering keys are used to decipher broadcast assistance data information, if the broadcast assistance data information is ciphered. 

6.1.5	NLs interface
The NLs interface, between the LMF and the AMF, is transparent to all UE related, gNB related and ng-eNB related positioning procedures. It is used only as a transport link for the LTE Positioning Protocols LPP and NRPPa.




<<<<<<<<<<<<<<<<<<<<Next change >>>>>>>>>>>>>>>>>>>>
6.3	NG-RAN Node terminated protocols
6.3.1	NR Positioning Protocol A (NRPPa)
The NR Positioning Protocol A (NRPPa) carries information between the NG-RAN Node and the LMF. It is used to support the following positioning functions:
-	E-CID for E-UTRA where measurements are transferred from the ng-eNB to the LMF.
-	Data collection from ng-eNB's for support of OTDOA positioning for E-UTRA.
-	Cell-ID and Cell Portion ID retrieval from gNB's for support of NR Cell ID positioning method. 
-	Exchange of information between LMF and NG-RAN node for the purpose of assistance data broadcasting.

-	NR Multi-RTT where measurements are transferred from the gNB to the LMF.
-	NR UL-AoA where measurements are transferred from the gNB to the LMF.
-	NR UL-TDOA where measurements are transferred from the gNB to the LMF.
-	Data collection from gNBs for support of DL-TDOA, DL-AoD, Multi-RTT, UL-TDOA, UL-AoA .
The NRPPa protocol is transparent to the AMF. The AMF routes the NRPPa PDUs transparently based on a Routing ID corresponding to the involved LMF over NG-C interface without knowledge of the involved NRPPa transaction. It carries the NRPPa PDUs over NG-C interface either in UE associated mode or non-UE associated mode.

<<<<<<<<<<<<<<<<<<<<Next change >>>>>>>>>>>>>>>>>>>>
6.6	Void


<<<<<<<<<<<<<<<<<<<<End change >>>>>>>>>>>>>>>>>>>>



<<<<<<<<<<<<<<<<<<<<End change >>>>>>>>>>>>>>>>>>>>
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<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc5612588]3.2	Abbreviations
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
5GC	5G Core Network
AMF	Access and Mobility Management Function
AP	Application Protocol
AS	Access Stratum
CM	Connection Management
CMAS	Commercial Mobile Alert Service
ETWS	Earthquake and Tsunami Warning System
F1-U	F1 User plane interface
F1-C	F1 Control plane interface
F1AP	F1 Application Protocol
FDD	Frequency Division Duplex
GTP-U	GPRS Tunnelling Protocol
IP	Internet Protocol
LMF	Location Management Function
NAS	Non-Access Stratum
O&M	Operation and Maintenance
PWS	Public Warning System
QoS	Quality of Service
RET	Remote Electrical Tilting
RNL	Radio Network Layer
RRC	Radio Resource Control
SAP	Service Access Point
SCTP	Stream Control Transmission Protocol
SFN	System Frame Number
SM	Session Management
SMF	Session Management Function
TDD	Time Division Duplex
TDM	Time Division Multiplexing
TMA	Tower Mounted Amplifier
TNL	Transport Network Layer

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

6.1.x	Overall architecture for positioning for gNB-CU and gNB-DU
The overall architecture for positioning of gNB-CU and gNB-DU is depicted in Figure 6.1.x-1.


Figure 6.1.x-1, gNB architecture for positioning
The gNB-CU terminates the NR Positioning Protocol A (NRPPa).
A gNB-DU may include TRP functionality. A TRP can support functions for a TP, RP or both TP and RP.
A positioning-only gNB-DU with TRP does not need to offer cell services to the gNB‑CU. 
Note: A gNB-DU with TRP may only support positioning functionality by appropriate implementation.
	

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>



[bookmark: _Toc5612604]7.x	Positioning function
[bookmark: _Toc13919128]7.x.1	Overview

This function provides the capability to determine the NG-RAN CGI of the serving cell where a UE is currently located.
This function includes downlink only positioning techniques, uplink only postioning techniques, and downlink and uplink positioning techniques. For the downlink positioning techniques, the LMF requests TRP information from the gNB and sends it to the UE for positioning measurements. For the uplink positioning techniques, the LMF requests positioning information from the serving gNB and sends it to neighbour the gNBs. The LMF then requests measurement from the gNB and the gNB responds with uplink measurements. 
When the gNB-CU receives the positioning information requests from the LMF, it requests positoning information from the gNB-DU. The gNB-DU responds with positioning information to the gNB-CU, who then responds to the LMF with the postioning information.   
When the gNB-CU receives the TRP information requests from the LMF, it request the TRP information from the gNB-DU. The gNB-DU responds with TRP information to the gNB-CU, who then responds to the LMF with the TRP information.
When the gNB-CU receives the measurement request from the LMF, it requests the positioning measurement from the gNB-DU. The gNB-DU responds with positioning measurements to the gNB-CU, who then responds to the LMF with the measurement.
7.x.2	Positioning assistance information delivery
When the gNB-CU receives positioning assistance information from the LMF, it pass the positioning assistace inforamtion to the gNB-DU for broadcast. The gNB-CU would also notify the gNB-DU about whether the posSIB is cell specific or area specific. The gNB-DU is responsible for transimitting the sytem information according to the scheduling parameters available.

<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

8.x	Positioning procedures
[bookmark: _Toc5612609]8.x.1	Positioning Information exchange
This procedure is used for the positioning information exchange between LMF and gNB-DU in NR positioning. Figure 8.x.1-1 shows the positioning information exchange procedure.
[image: ] 
Figure 8.x.1-1 Positioning information exchange procedure
1. The LMF send POSITIONING INFORMATION REQUEST message to the gNB-CU.
2. The gNB-CU send POSITIONING INFORMATION REQUEST message to the gNB-DU.
3. The gNB-DU respond the gNB-CU with POSITIONING INFORMATION RESPONSE message.
4. The gNB-CU respond the LMF with POSITIONING INFORMATION RESPONSE message.
Editor’s Note: procedure name could be updated according to last agreements, if any

8.x.2	TRP Information exchange
This procedure is used for the TRP information exchange between LMF and gNB-DU in NR positioning. Figure 8.x.2-1 shows the TRP information exchange procedure.



Figure 8.x.2-1 TRP information exchange procedure
1. The LMF send TRP INFORMATION REQUEST message to the gNB-CU.
2. The gNB-CU send TRP INFORMATION REQUEST message to the gNB-DU.
3. The gNB-DU respond the gNB-CU with TRP INFORMATION RESPONSE message.
4. The gNB-CU respond the LMF with TRP INFORMATION RESPONSE message.
Editor’s Note: procedure name could be updated according to last agreements, if any
8.x.3	Positioning Measurement
This procedure is used for the positioning measurement transfer between LMF and gNB-DU in NR positioning. Figure 8.x.3-1 shows the positioning measurement procedure.


Figure 8.x.3-1 Positioning measurement procedure
1. The LMF send MEASUREMENT REQUEST message to the gNB-CU.
2. The gNB-CU send POSITIONING MEASUREMENT REQUEST message to the gNB-DU.
3. The gNB-DU respond the gNB-CU with POSITIONING MEASUREMENT RESPONSE message.
4. The gNB-CU respond the LMF with MEASUREMENT RESPONSE message. 

Editor’s Note: procedure name could be updated according to last agreements, if any

8.x.4	Positioning assistance information delivery
This procedure is used for the positioning assistance information delivery from LMF to gNB-DU in NR positioning. Figure 8.x.4-1 shows the positioning assistance information delivery procedures.
[image: ]
Figure 8.x.4-1 Positioning assistance information delivery procedure
1. The LMF send ASSISTANCE INFORMATION CONTROL message to the gNB-CU.
2. The gNB-CU send POSITIONING ASSISTANCE INFORMATION CONTROL message to gNB-DU.

Editor’s Note: procedure name could be updated according to last agreements, if any


<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>



<<<<<<<<<<<<<<<<<<<<End change >>>>>>>>>>>>>>>>>>>>
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