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During RAN2#102-e, there was a discussion regarding stage-2 clarification on E-CID and NR E-CID. The clarification also tries to resolve difference between DL E-CID and UL E-CID.
[AT112-e][603][POS] Positioning stage 2 corrections (Nokia)
	Scope: Conclude on the remaining proposals from R2-2010674: P2/P3/P4/P6/P7/P9/P10/P11/P12.
	Intended outcome: Agreeable CR in R2-2010863
	Deadline:  Tuesday 2020-11-10 1200 UTC; extended to Friday 2020-11-13 0000 UTC for CR checking

The discussion minutes with respect to R2-2010876 was documented below.
	R2-2010876	Offline 603 on NR Positioning Stage 2 Corrections	Nokia	discussion	Rel-16	NR_pos-Core
P4:
Nokia clarify that there was some discussion on which connectivity options support which form of E-CID.  The section on information transferred from gNB to LMF was present in the Rel-15 version but removed in Rel-16, and the CR in R2-2010141 puts it back (MCC have confirmed this is OK).
Intel understand that in Rel-15 we allow the UE to use E-CID based on LTE signalling when connected to a gNB.  Regarding the voided subclause, they report that this decision was made by RAN3 and we should check with them before restoring it.
Qualcomm think the content was moved by RAN3 into a different section, on information transferred from ng-eNB to LMF.  They are not sure what happens if the UE is connected to gNB, but think the current form is aligned with NRPPa; they think restoring the whole section is not the right solution.
Huawei are OK with some time to check with RAN3 colleagues, but understand the original intention for RAN3 to void this paragraph was because it refers to LTE E-CID, which would not involve the LMF.
Nokia are also OK to come back next meeting after checking, and will remove the related changes to section 8.3.2.3 from the CR.



In this contribution, we provide our view on this aspects.
Discussion
Review on Rel-15 discussion history and status quo
In Rel-15, E-CID positioning was introduced as part of 5GS LCS positioning, in the WI NR_newRAT-Core [1], with the following objectives.
	-	Support of positioning to comply with regulatory requirements: 
-	via RAT independent and E-UTRA RAT dependent positioning schemes, including:
-	Transport of LPP messages between 5G-CN and UE through gNB [RAN2];
-	Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB) [RAN2, RAN3];
NOTE:	This objective is intended for the architecture options 4 and 7, and can be reused for option 5.
-	Support of measurement gaps and idle periods for location related inter-RAT measurements [RAN4, RAN2].
NOTE: This objective strives for common design of NR parts of inter-RAT measurement between NR and E-UTRA 
-	via network based NR CID and cell portion positioning, including:
-	Definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB) [RAN3, RAN2].



Based on the latest stage-3 specification of LPP and NRPPa of Rel-15, the specification support of LTE E-CID is summarized as below.
· LPP
· LTE (DL) E-CID supports regardless of primary cell access type
· E-UTRA RSRP/RSRQ (including NB-IoT)
· E-UTRA UE Rx - Tx time difference measurement
· NRPPa
· LTE (UL) E-CID hosted by ng-eNB supports
· By initiation response
· E-UTRA RSRP/RSRQ reported by the UE, and TA and AoA measured by the ng-eNB
· Cell portion (LTE CID)
· UTRAN measurements
· GERAN measurements
· WLAN measurements
· By periodic report
· E-UTRA RSRP/RSRQ reported by the UE, and TA and AoA measured by the ng-eNB
· Cell portion (NR CID)
· LTE (UL) E-CID hosted by gNB supports
· By initiation response
· E-UTRA RSRP/RSRQ reported by the UE, and TA and AoA measured by the ng-eNB
· Cell portion (NR CID)
· By periodic report
· [bookmark: _GoBack]E-UTRA RSRP/RSRQ reported by the UE, and TA and AoA measured by the ng-eNB
· Cell portion (NR CID)
The situation is summarized as in Table 1.
[bookmark: _Ref59439402]Table 1 Support of LTE E-CID in Rel-15
	
	E-UTRA PCell
	NR PCell

	LPP
	E-UTRA meas.
	Rel-15: LTE E-CID
	Rel-15: LTE E-CID

	
	NR meas.
	Not applicable
	Not applicable

	NRPPa
	Cell portion
	Rel-15: LTE E-CID (LTE CID)
	Rel-15: LTE E-CID (NR CID)

	
	E-UTRA meas.
	Rel-15: LTE E-CID
	[?]Rel-15: LTE E-CID

	
	NR meas.
	Not applicable
	Not applicable

	
	UTRA meas.
	Rel-15: LTE E-CID (Other RAT)
	Not applicable

	
	GERAN meas.
	Rel-15: LTE E-CID (Other RAT)
	Not applicable



Most items do not require evidence to show that they are supported, as it should be common understanding among companies. One controversial aspect is the highlighted part, which is what the paper R2-2010141 [2] was trying to address. Here we provided our view on it.
From the WID
Based on the WI description
· The first objective “via RAT independent and E-UTRA RAT dependent positioning schemes” is to allow ng-eNB/gNB transport of the LPP message to enable E-UTRA RAT dependent positioning methods (i.e. OTDOA and LTE E-CID) based on 5GC. In addition, LPPa-like message for OTDOA support was also included in the scope. 
· The second objective, “via network based NR CID and cell portion positioning” is to allow gNB to support NR CID based on 5GC.
From this aspect, NR PCell reporting of E-UTRA measurement to LMF as part of UL LTE E-CID is not part of Rel-15 WID.
From stage-2 specification
It is, however, different in stage-2 specification f60 [3], as it reads the following, saying that gNB can somehow support LTE E-CID by reporting E-UTRA measurements provided by the UE further to the LMF.
	[bookmark: _Toc46524852][bookmark: _Toc29305290][bookmark: _Toc12632596]4.3.4	Enhanced Cell ID methods
In the Cell ID (CID) positioning method, the position of an UE is estimated with the knowledge of its serving ng-eNB, gNB and cell. The information about the serving ng-eNB, gNB and cell may be obtained by paging, registration, or other methods.
Enhanced Cell ID (E‑CID) positioning refers to techniques which use additional UE measurements and/or NG-RAN radio resource and other measurements to improve the UE location estimate.
In this version of the specification, E-CID is supported for E-UTRA only.
Although E-CID positioning may utilise some of the same measurements as the measurement control system in the RRC protocol, the UE generally is not expected to make additional measurements for the sole purpose of positioning; i.e., the positioning procedures do not supply a measurement configuration or measurement control message, and the UE reports the measurements that it has available rather than being required to take additional measurement actions.
In cases with a requirement for close time coupling between UE and ng-eNB measurements (e.g., TADV type 1 and UE E-UTRA Rx-Tx time difference), the ng-eNB configures the appropriate RRC measurements and is responsible for maintaining the required coupling between the measurements.
In the case of a serving gNB, E‑CID positioning can be supported using E-UTRA measurements provided by a UE to the serving gNB.
The operation of the Enhanced Cell ID method is described in clause 8.3.
…
[bookmark: _Toc46524980][bookmark: _Toc29305418][bookmark: _Toc12632724]8.3.2.3	Information that may be transferred from the gNB to LMF
The information that may be signalled from gNB to the LMF is listed in table 8.3.2.3-1.
Table 8.3.2.3-1: Information that may be transferred from gNB to the LMF
	Information 

	E-UTRA Measurement Results List:

	
	- Evolved Cell Global Identifier (ECGI)/Physical Cell ID

	
	- E-UTRA Reference signal received power (RSRP)

	
	- E-UTRA Reference Signal Received Quality (RSRQ)

	NR Measurement Results List:

	
	- Cell Global Identifier /Physical Cell ID

	
	- Cell Portion ID






Moreover, the current spec says that NRPPa does not support transferring E-UTRA measurement from gNB to LMF.
	[bookmark: _Toc46524881][bookmark: _Toc29305319][bookmark: _Toc12632625]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.
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.



We understand on one hand that some features beyond the WID scope may be specified during the normative phase considering the easy implementation of the feature and the minor inter-operative issue, which UL E-CID based on E-UTRA signals from gNB seems to be fit in, as inter-RAT measurement reported by UE to the gNB is mandatory for option5 architecture option (i.e., LTE radio connected to 5GC). On the other hand, the motivation for a gNB to report E-UTRA measurement to LMF is unclear, and also contradictory even in Rel-15 stage-2 specification.
Observation 1: The WID for NR_NewRAT-Core does not include the support of gNB reporting E-UTRA measurement in E-CID to LMF, and stage-2 spec is also contradicting in itself.

Principle of Rel-16 E-CID
In Rel-16, RAN3 introduced NR UL E-CID as part of the Rel-16 NR RAT dependent positioning methods, which characterized by NR RSRP/RSRQ measurement based on SSB and CSI-RS.
The existing E-CID Location Information Transfer procedures were reused, including the same set of existing procedures that were used to convey both LTE E-CID and NR E-CID related measurement.
	Function
	Elementary Procedure(s)

	E-CID Location Information Transfer
	a) E-CID Measurement Initiation
b) E-CID Measurement Failure Indication
c) E-CID Measurement Report
d) E-CID Measurement Termination



The outcome of the discussion is the NRPPa BL CR and a stage-2 CR, as documented in [6].
	R3-204211	(TP for NR_POS BL CR for TS 38.455) Support for UL NR E-CID
					Type: other		For: -
					38.455 v..
					Source: Nokia, Nokia Shanghai Bell, Huawei
(Replaces R3-204131)
Discussion: 
Qualcomm: RAN1 has discussed this at length, and there’s no UL AoA in NR E-CID – we shouldn’t provide signaling for it
Nokia, Huawei, Ericsson: RAN1 and RAN2 have left it to RAN3 to decide; easy to implement with existing procedures
Qualcomm: no discussion on UE behavior in this case; AoA requires SRS configuration
Nokia: reuse AoA def in 38.215, based on UE transmitting SRS configured by gNB – does not depend on Rel-16 SRS; could be left to gNB to decide
Decision: 		The document was agreed.

R3-204210	(TP for NR_POS BL CR for TS 38.305) Support for UL NR E-CID
					Type: other		For: discussion
					Source: Nokia, Nokia Shanghai Bell
(Replaces R3-204130)
Discussion: 
-	Remove “prioritized”
Decision: 		The document was agreed.



The Rel-16 stage-2 CR was agreed in R3-204210, with LS to RAN2 agreed in R2-2008658 and then submitted to RAN#89 in RP-201989.
	R2-2008658	Introduction of NR positioning	R3 (Nokia, Nokia Shanghai Bell, Ericsson, Huawei, Intel, Qualcomm)	CR	Rel-16	38.305	16.1.0	0034	-	B	NR_pos-Core
=> Agreed
Note: Clause 4.3.10 may need further corrections in the next meeting.



In the description for LTE E-CID, the Rel-16 stage-2 CR voided the section 8.3.2.3 that has impact on gNB reporting LTE E-CID measurement to LMF, and moved the LTE RRM measurement reporting to NR E-CID, as shown below.
	Table 8.3.2.2-1: Information that may be transferred from ng-eNB to the LMF
	Information 

	Timing Advance (TADV)

	Angle of Arrival (AoA)

	E-UTRA Measurement Results List:

	
	- Evolved Cell Global Identifier (ECGI)/Physical Cell ID

	
	- E-UTRA Reference signal received power (RSRP)

	
	- E-UTRA Reference Signal Received Quality (RSRQ)

	GERAN Measurement Results List:

	
	- Base Station Identity Code (BSIC)

	
	- ARFCN of Base Station Control Channel (BCCH)

	
	- Received Signal Strength Indicator (RSSI)

	UTRA Measurement Results List:

	
	- UTRAN Physical ID

	
	- Common Pilot Channel Received Signal Code Power (RSCP)

	
	- Common Pilot Channel Ec/Io

	WLAN Measurement Results List:

	
	- WLAN Received Signal Strength Indicator (RSSI)

	
	- SSID

	
	- BSSID

	
	- HESSID

	
	- Operating Class

	
	- Country Code

	
	- WLAN Channel(s)

	
	- WLAN Band



8.3.2.3	Information that may be transferred from the gNB to LMF
The information that may be signalled from gNB to the LMF is listed in table 8.3.2.3-1.
Table 8.3.2.3-1: Information that may be transferred from gNB to the LMF
	Information 

	E-UTRANR Measurement Results List:

	
	- Evolved Cell Global Identifier (ECGI)/Physical Cell ID

	
	- E-UTRASS Reference signal received power (Signal Received Power (SS-RSRP)

	
	- E-UTRASS Reference Signal Received Quality (SS-RSRQ)

	NR Measurement Results List:

	
	- Cell Global Identifier /NR Physical Cell ID

	
	- Cell Portion ID



Both cell-level and beam-level measurements for SS-RSRP and SS-RSRQ are supported.
8.3.2.3	Void



	
[bookmark: _Toc12632726]8.9.3	8.9.2.3	Information that may be transferred from the gNB to LMF
The information that may be transferred from gNB to the LMF is listed in table 8.9.2.3-1.
Table 8.9.2.3-1: Information that may be transferred from gNB to the LMF
	Information 

	UL Angle of Arrival (azimuth and elevation)

	Cell Portion ID

	NR Measurement Results List:

	- SS Reference signal received power (SS-RSRP)

	- SS Reference Signal Received Quality (SS-RSRQ)

	- CSI Reference signal received power (CSI-RSRP)

	- CSI Reference Signal Received Quality (CSI-RSRQ)

	- NR Cell Global Identifier /Physical Cell ID

	E-UTRA Measurement Results List:

	- E-UTRA Physical Cell ID

	- E-UTRA Reference Signal Received Power (RSRP)

	- E-UTRA Reference Signal Received Quality (RSRQ)



Both cell-level and beam-level measurements for SS-RSRP, SS-RSRQ, CSI-RSRP and CSI-RSRQ are supported.



Observation 2: RAN3 understanding is that gNB reporting E-UTRA measurement should be part of NR E-CID, not part of LTE E-CID.

NR/LTE E-CID from LMF’s perspective
In the above discussion, we see the difference when it comes to NRPPa procedures with respect the RAT of the PCell of the UE, e.g. PCell being E-UTRA or NR. For example, some feature of LTE E-CID is only supported by ng-eNB, but not gNB.
Based on LMF specification TS 29.572, either from Rel-15 [4] or Rel-16 [5], the LCS request from an AF (e.g. AMF) to LMF used InputData as the input parameters to the “Determine Location” operation.


Figure 5.2.2.2.2-1: DetermineLocation Request

The InputData contains the following fields that notifies the UE access type. The highlighted fields were used in Rel-15 to identify the PCell, and fields highlighted in yellow were introduced in Rel-16 to identify the PSCell in case of DC.
	[bookmark: _Toc58594424][bookmark: _Toc56517523][bookmark: _Toc51873395][bookmark: _Toc49849881][bookmark: _Toc45032392][bookmark: _Toc43215144][bookmark: _Toc36463304][bookmark: _Toc34147920][bookmark: _Toc27593049][bookmark: _Toc25168630][bookmark: _Toc20150383]6.1.6.2.2	Type: InputData
Table 6.1.6.2.2-1: Definition of type InputData
	Attribute name
	Data type
	P
	Cardinality
	Description

	externalClientType
	ExternalClientType
	O
	0..1
	When present, this IE shall carry the external client type of the requester.

	correlationID
	CorrelationID
	O
	0..1
	When present, this IE shall carry the correlation ID of the request.

	amfId
	NfInstanceId
	O
	0..1
	Indicates the AMF Instance serving the UE. LMF shall use the AMF Instance to forward LCS related N1/N2 messages to the UE/RAN.

	locationQoS
	LocationQoS
	O
	0..1
	When present, this IE shall carry the QoS of the location request.

	supportedGADShapes
	array(SupportedGADShapes)
	O
	1..N
	When present, this IE shall carry the GAD shapes supported by the requester.

	supi
	Supi
	O
	0..1
	Indicates the SUPI of the target UE.

	pei
	Pei
	O
	0..1
	Indicates the PEI of the target UE.

	gpsi
	Gpsi
	O
	0..1
	Indicates the GPSI of the target UE.

	ecgi
	Ecgi
	O
	0..1
	When present, this IE shall indicate the identifier of the E-UTRAN cell serving the UE or the serving cell identifier of the Primary Cell in the Master RAN Node that is an E-UTRAN node on Dual Connectivity scenarios.
(NOTE 2)

	ecgiOnSecondNode
	Ecgi
	O
	0..1
	When present, the serving cell identifier of the Primary Cell in the Secondary RAN Node that is an E-UTRAN node when available on Dual Connectivity scenarios.
 (NOTE 3) (NOTE 4)

	ncgi
	Ncgi
	O
	0..1
	When present, this IE shall indicate the identifier of the NR cell serving the UE or the serving cell identifier of the Primary Cell in the Master RAN Node that is a NR node on Dual Connectivity scenarios.
(NOTE 2)

	ncgiOnSecondNode
	Ncgi
	O
	0..1
	When present, the serving cell identifier of the Primary Cell in the Secondary RAN Node that is a NR node when available on Dual Connectivity scenarios.
 (NOTE 3) (NOTE 4)






Based on the discussion, we have the following observation.
Observation 3: LMF should be able to be aware of the UE access Type of PCell RAT and of PSCell RAT (Rel-16 LMF), and it is thus feasible for the LMF to instigate a proper type of E-CID positioning method based on different RAT type of the PCell of the UE.

Clarification on UL E-CID
We have the following summary for the current situation for the spec supporting E-CID
	
	Support for Rel-15 gNB to report E-UTRA measurement in LTE E-CID
	Not support for Rel-15 gNB to report E-UTRA measurement in LTE E-CID 

	Based on WID
	
	√

	Rel-15 Stage-2: 4.3.4
	√
	

	Rel-15 Stage-2: 8.3.2.3
	√
	

	Rel-15 Stage-2: 6.3.1
	
	√

	Rel-16 Stage-2: 8.3.2.3 (The change results in backward incompatibility)
	
	√



Therefore, for simplicity, we would like to confirm the following understanding.
Proposal 1: Confirm that Rel-15 NRPPa does not support gNB reporting E-UTRA measurement (RSRP/RSRQ) to the LMF.
	Rel-15 status
	E-UTRA PCell
	NR PCell

	LPP
	E-UTRA meas.
	Rel-15: LTE E-CID
	Rel-15: LTE E-CID

	
	NR meas.
	Not supported
	Not supported

	NRPPa
	Cell portion
	Rel-15: LTE E-CID (LTE CID)
	Rel-15: LTE E-CID (NR CID)

	
	E-UTRA meas.
	Rel-15: LTE E-CID
	Not supported

	
	NR meas.
	Not supported
	Not supported

	
	UTRA meas.
	Rel-15: LTE E-CID (Other RAT)
	Not supported

	
	GERAN meas.
	Rel-15: LTE E-CID (Other RAT)
	Not supported



To clarify this, we suggest to make the following specification change to Rel-15 stage-2.
Proposal 2: Make the following Rel-15 specification changes (as they are necessary):
· For clause 4.3.4: Remove the sentence “In the case of a serving gNB, E-CID positioning can be supported using E-UTRA measurements provided by a UE to the serving gNB.” (This will result in a Cat.A CR to Rel-16 stage-2 specification.)
· For clause 8.3.2.3: Remove the E-UTRA measurement from the list transferred from gNB to LMF.

Conclusion
In this contribution, we discuss the remaining ambiguity of E-CID, and we have the following observations and proposals.
Observation 1: The WID for NR_NewRAT-Core does not include the support of gNB reporting E-UTRA measurement in E-CID to LMF, and stage-2 spec is also contradicting in itself.
Observation 2: RAN3 understanding is that gNB reporting E-UTRA measurement should be part of NR E-CID, not part of LTE E-CID.
Observation 3: LMF should be able to be aware of the UE access Type of PCell RAT and of PSCell RAT (Rel-16 LMF), and it is thus feasible for the LMF to instigate a proper E-CID positioning method based on different RAT type of the PCell of the UE.
Proposal 1: Confirm that Rel-15 NRPPa does not support gNB reporting E-UTRA measurement (RSRP/RSRQ) to the LMF.
	Rel-15 status
	E-UTRA PCell
	NR PCell

	LPP
	E-UTRA meas.
	Rel-15: LTE E-CID
	Rel-15: LTE E-CID

	
	NR meas.
	Not supported
	Not supported

	NRPPa
	Cell portion
	Rel-15: LTE E-CID (LTE CID)
	Rel-15: LTE E-CID (NR CID)

	
	E-UTRA meas.
	Rel-15: LTE E-CID
	Not supported

	
	NR meas.
	Not supported
	Not supported

	
	UTRA meas.
	Rel-15: LTE E-CID (Other RAT)
	Not supported

	
	GERAN meas.
	Rel-15: LTE E-CID (Other RAT)
	Not supported



Proposal 2: Make the following Rel-15 specification changes (as they are necessary):
· For clause 4.3.4: Remove the sentence “In the case of a serving gNB, E-CID positioning can be supported using E-UTRA measurements provided by a UE to the serving gNB.” (This will result in a Cat.A CR to Rel-16 stage-2 specification.)
· For clause 8.3.2.3: Remove the E-UTRA measurement from the list transferred from gNB to LMF.
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