3GPP TSG-RAN WG3 #108-e
R3-204012
Online, 1-11 June 2020
Agenda Item:
19.2.1.2
Source:
Nokia (moderator)
Title:
Summary of Offline Discussion on NR E-CID
Document for:
Approval
1 Introduction

CB: # 26_Pos_NR_E-CID

Nok:

- Re-use the existing E-CID Measurement procedures (introduced in Rel-15 for E-UTRA) also for NR E-CID.

- Introduce the following values in the Measurement Quantities IE in the E-CID MEASUREMENT INITIATION REQUEST message: SS-RSRP, SS-RSRQ, CSI-RSRP, and CSI-RSRQ.

- In the E-CID Measurement Result IE, the gNB provides cell level measurements, or beam level measurements, or both.

- Introduce NR and EUTRA codepoints in the Other-RAT Measurement Quantities IE.

- In the Other-RAT Measurement Result IE, the NG-RAN node provides NR measurements (in case of ng-eNB) or E-UTRA measurements (in case of gNB) if available.

HW:

- to support UL NR E-CID, add UL NR E-CID support to the existing E-CID Measurement Initiation procedure.

Proposal 2: Include the UL Angle of Arrival in the NR E-CID measurements.

E///:

- merge disc on NR E-CID from 3735,3736

(Nok - moderator)

Summary of offline disc
2 For the Chairman’s Notes
The following can be agreed and captured in TPs for the TS 38.455 and TS 38.305 BL CRs:
Re-use the procedures of the existing E-CID Location Information Transfer function to support UL NR E-CID.

Introduce the following codepoints in the Measurement Quantities IE of the E-CID MEASUREMENT INITIATION REQUEST message: SS-RSRP, SS-RSRQ, CSI-RSRP, and CSI-RSRQ.

For each requested measurement quantity, the gNB provides cell level measurements or beam level measurements or both in the E-CID Measurement Result IE.

Introduce NR and EUTRA codepoints in the Other-RAT Measurement Quantities IE.

In the Other-RAT Measurement Result IE, the NG-RAN node provides cell and/or beam level NR measurements (in case of ng-eNB) or E-UTRA measurements (in case of gNB) if available.

R3-203431 rev in R3-204131 – agreed (TP for TS 38.455 BL CR)
R3-204130 – agreed (TP for TS 38.305 BL CR)
The following agreement is proposed to be captured in the Chairman’s Minutes (details to be further discussed under F1AP agenda item):

A UE-associated F1AP procedure is used to convey UL NR E-CID information (e.g. Cell Portion ID) over F1.

There is no consensus on the following (online discussion needed):

Include UL Angle of Arrival measurement in the NR E-CID measurements.

Extend the range of LMF UE Measurement ID in E-CID measurement procedure (current value 15). 

The following issue is acknowledged (to be further discussed for LPPa first, proposal in AI 31.2):

SFTD measurements between the NR and LTE cells: issue is acknowledged; discussion should begin first with LPPa. To be continued…
3 Discussion
Please provide your views by EOB Friday June 5th (if possible) so they can be taken into account for the NR Positioning online session Monday.

3.1 NRPPa procedures
It is proposed in [1], [2], and [3] to re-use the procedures of the existing E-CID Location Information Transfer function (e.g. E-CID Measurement Initiation procedure) to support UL NR E-CID.

Proposal 1:
Re-use the procedures of the existing E-CID Location Information Transfer function to support UL NR E-CID.

Please provide your views on Proposal 1:
	Company
	Comment

	Huawei
	yes

	Qualcomm
	agree

	Ericsson
	Yes

	Intel
	agree

	Nokia
	Yes


Conclusion: Proposal 1 is agreeable.

3.2 UE measurements
At RAN3#107bis-e, it was agreed that the gNB may transfer SS-RSRP, SS-RSRQ, CSI-RSRP, and CSI-RSRQ to the LMF, and that both cell-level and beam-level measurements are supported.
Proposal 2:
Introduce the following codepoints in the Measurement Quantities IE of the E-CID MEASUREMENT INITIATION REQUEST message: SS-RSRP, SS-RSRQ, CSI-RSRP, and CSI-RSRQ.

Please provide your views on Proposal 2:
	Company
	Comment

	Huawei
	Yes, 

	Qualcomm
	Yes

	Ericsson
	Yes

	Intel
	yes

	Nokia
	Yes


Conclusion: Proposal 2 is agreeable.
Proposal 3:
For each requested measurement quantity, the gNB provides cell level measurements or beam level measurements or both in the E-CID Measurement Result IE.

In [1], the following encoding for the E-CID Measurement Result IE is proposed:

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	[…]
	
	
	
	
	
	

	Measured Results
	
	0 .. <maxnoMeas>
	
	
	-
	

	>CHOICE Measured Results Value
	M
	
	
	
	-
	

	[…]
	
	
	
	
	
	

	>>Result SS-RSRP
	
	1 .. <maxCellReportNR>
	
	
	YES
	ignore

	>>>NR PCI
	M
	
	INTEGER (0..1007)
	
	-
	

	>>>NR ARFCN
	M
	
	INTEGER (0..3279165)
	
	-
	

	>>>NG-RAN CGI
	O
	
	9.2.6
	
	-
	

	>>>Value SS-RSRP Cell
	O
	
	INTEGER (0..127)
	SS-RSRP measurement aggregated at cell level
	-
	

	>>>SS-RSRP per SSB Resource
	
	0 .. <maxIndexesReport>
	
	
	-
	

	>>>>SSB Index
	M
	
	INTEGER (0..63)
	
	-
	

	>>>>Value SS-RSRP
	M
	
	INTEGER (0..127)
	SS-RSRP measurement per SSB resource
	-
	

	>>Result SS-RSRQ
	
	1 .. <maxCellReportNR>
	
	
	YES
	ignore

	>>>NR PCI
	M
	
	INTEGER (0..1007)
	
	-
	

	>>>NR ARFCN
	M
	
	INTEGER (0..3279165)
	
	-
	

	>>>NG-RAN CGI
	O
	
	9.2.6
	
	-
	

	>>>Value SS-RSRQ Cell
	O
	
	INTEGER (0..127)
	SS-RSRQ measurement aggregated at cell level
	-
	

	>>>SS-RSRQ per SSB Resource
	
	0 .. <maxIndexesReport>
	
	
	-
	

	>>>>SSB Index
	M
	
	INTEGER (0..63)
	
	-
	

	>>>>Value SS-RSRQ
	M
	
	INTEGER (0..127)
	SS-RSRQ measurement per SSB resource
	-
	

	>>Result CSI-RSRP
	
	1 .. <maxCellReportNR>
	
	
	YES
	ignore

	>>>NR PCI
	M
	
	INTEGER (0..1007)
	
	-
	

	>>>NR ARFCN
	M
	
	INTEGER (0..3279165)
	
	-
	

	>>>NG-RAN CGI
	O
	
	9.2.6
	
	-
	

	>>>Value CSI-RSRP Cell
	O
	
	INTEGER (0..127)
	CSI-RSRP measurement aggregated at cell level
	-
	

	>>>CSI-RSRP per CSI-RS Resource
	
	0 .. <maxIndexesReport>
	
	
	-
	

	>>>>CSI-RS Index
	M
	
	INTEGER (0..95)
	
	-
	

	>>>>Value CSI-RSRP
	M
	
	INTEGER (0..127)
	CSI-RSRP measurement per CSI-RS resource
	-
	

	>>Result CSI-RSRQ
	
	1 .. <maxCellReportNR>
	
	
	YES
	ignore

	>>>NR PCI
	M
	
	INTEGER (0..1007)
	
	-
	

	>>>NR ARFCN
	M
	
	INTEGER (0..3279165)
	
	-
	

	>>>NG-RAN CGI
	O
	
	9.2.6
	
	-
	

	>>>Value CSI-RSRQ Cell
	O
	
	INTEGER (0..127)
	CSI-RSRQ measurement aggregated at cell level
	-
	

	>>>CSI-RSRQ per CSI-RS Resource
	
	0 .. <maxIndexesReport>
	
	
	-
	

	>>>>CSI-RS Index
	M
	
	INTEGER (0..95)
	
	-
	

	>>>>Value CSI-RSRQ
	M
	
	INTEGER (0..127)
	CSI-RSRQ measurement per CSI-RS resource
	-
	


Please provide your views on Proposal 3 and the above encoding for the E-CID Measurement Result IE:

	Company
	Comment

	Huawei
	Principle is fine by us, we might come later on details

	Qualcomm
	Same as Huawei

	Ericsson
	Yes, it follows same principle as LPP

	Intel
	Same view as Huawei

	Nokia
	Our understanding is that the UE may report cell-level and/or beam-level measurements, for RSRP and/or RSRQ. This is reflected in the proposed encoding.


Conclusion: Proposal 3 is agreeable. Stage 3 details can be further checked.
3.3 gNB measurements
At RAN3#107bis-e, it was left open what (if any) gNB measurements should be introduced for UL NR E-CID.
According to [2], UL Angle of Arrival measurement seems beneficial for the improvement of UE positioning, while benefits of gNB Rx-Tx time difference are not clear in the absence of support for UE Rx-Tx time difference (which was not agreed by RAN2).

Proposal 4:
Include UL Angle of Arrival measurement in the NR E-CID measurements.

Please provide your views on Proposal 4:
	Company
	Comment

	Huawei
	Yes, The UL Angle of Arrival seems beneficial for the improvement of UE positioning.
LS may need to be sent to RAN1, RAN2, and RAN4 if it is agreed to be included.

Ok no LS here.

	Qualcomm
	Irrespective of benefits, we think that too much overlap of measurements should be avoided. In case the LMF is interested in the AoA, it can trigger a measurement procedure.

	Ericsson
	OK in principle, but the corresponding IE in the response message should be optional

	Intel
	Agree with Ericsson

	Nokia
	We are fine to include UL Angle of Arrival measurement for UL NR E-CID. 

Regarding an LS,  we don’t believe an LS to other groups is needed since there is no action needed from other groups:

· RAN2 already decided to leave UL NR E-CID to RAN3, and

· the UL Angle of Arrival measurement is an already-defined measurement (so no need to involve RAN1 who already decided that they only define measurements – they do not map measurements to positioning methods).


Conclusion: No consensus on Proposal 4 – online discussion needed.
3.4 Other-RAT measurements
The E-CID Measurement Initiation procedure was introduced in Rel-15, based closely on the LPPa procedure of the same name. For example, the Other-RAT Measurement Quantities IE and WLAN Measurement Quantities IE were “inherited” from LPPa.
More recently, LPPa has been enhanced to support inter-RAT measurements for NR. RAN3 should therefore consider enhancing NRPPa to support additional inter-RAT measurements.

It is proposed in [1] that when the UE is served by a gNB, NRPPa should allow the gNB to provide E-UTRA measurements if available. Also, when the UE is served by an ng-eNB, NRPPa should allow the ng-eNB to provide NR measurements if available.

Proposal 5:
Introduce NR and EUTRA codepoints in the Other-RAT Measurement Quantities IE.

Proposal 6:
In the Other-RAT Measurement Result IE, the NG-RAN node provides cell and/or beam level NR measurements (in case of ng-eNB) or E-UTRA measurements (in case of gNB) if available.

In [1], the following encoding for the Other-RAT Measurement Result IE is proposed:

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Other-RAT Measured Results
	
	1.. <maxnoMeas>
	
	

	>CHOICE Other-RAT Measured Results Value
	M
	
	
	

	[…]
	
	
	
	

	>>Result NR
	
	1..<maxNRMeas>
	
	

	>>>NR PCI
	M
	
	INTEGER (0..3279165)
	

	>>>NR ARFCN
	M
	
	INTEGER (0..1007)
	

	>>>SS-RSRP Cell
	O
	
	INTEGER (0..127)
	SS-RSRP measurement aggregated at cell level

	>>>SS-RSRQ Cell
	O
	
	INTEGER (0..127)
	SS-RSRQ measurement aggregated at cell level

	>>>SS-RSRP per SSB Resource
	
	0 .. <maxnoIndexesToReport>
	
	

	>>>>SSB Index
	M
	
	INTEGER (0..63)
	

	>>>>Value SS-RSRP
	M
	
	INTEGER (0..127)
	SS-RSRP measurement per SSB resource

	>>>SS-RSRQ per SSB Resource
	
	0 .. <maxnoIndexesToReport>
	
	

	>>>>SSB Index
	M
	
	INTEGER (0..63)
	

	>>>>Value SS-RSRQ
	M
	
	INTEGER (0..127)
	SS-RSRQ measurement per SSB resource

	>>Result EUTRA
	
	1..<maxEUTRAMeas>
	
	

	>>>PCI EUTRA
	M
	
	9.2.7
	

	>>>EARFCN
	M
	
	INTEGER (0..262143).
	

	>>>RSRP EUTRA
	O
	
	INTEGER (0..97)
	

	>>>RSRQ EUTRA
	O
	
	INTEGER (0..34)
	


Please provide your views on Proposal 5 and 6:
	Company
	Comment

	Huawei
	Fine by us, we might come later on details

	Qualcomm
	Ok for us too

	Ericsson
	Agree

	Intel
	OK

	Nokia
	Yes


Conclusion: Proposals 5 and 6 are agreeable. Stage 3 details can be further checked.
3.5 F1AP impacts
The UE measurements that are transferred from gNB to LMF (i.e. SS-RSRP, SS-RSRQ, CSI-RSRP, CSI-RSRQ) are available in the CU. However, it is observed in [4] that some information that the gNB transfers to the LMF are needed from the DU, for example Cell Portion ID and gNB measurements (if any). Therefore, a UE-associated F1AP positioning procedure would be needed for this.

Proposal 7:
Cell Portion ID and gNB measurements (if any) are provided by gNB-DU. Further discussion is needed on which F1AP procedure to use.

Please provide your views on Proposal 7 or other F1AP impacts (if any):
	Company
	Comment

	Huawei
	The cell portion is done by the CU based on existing measurements (RRC). However nothing preclude the CU to trigger the DU, then extra signaling might be considered over F1. We suggest to postponed theses aspects to rel-17.

	Qualcomm
	If specific measurements are needed, indeed we can use a UE-associated F1AP positioning procedure as proposed in [4]. Need to check (1) specific measurements and (2) functionality in F1 (e.g. for periodic measurements, does the CU trigger every time etc)

	Ericsson
	No need for a new procedure, we can include the Cell Portion in the F1 Positioning Information Transfer procedure.

	Intel
	Agree with Ericsson

	Nokia
	We expect F1AP impacts for UL NR E-CID (due to Cell Portion and possibly Angle of Arrival measurement). This can be addressed in the F1AP discussions.


Conclusion: A UE-associated F1AP procedure is used to convey UL NR E-CID information over F1. Details can be further discussed in CB#30.
3.6 SFTD measurements
In [5], support for OTDOA and DL-TDOA in a combined LTE and NR network is discussed. According to [5], in order to avoid failure of the OTDOA procedure, the LMF needs to know the timing difference between NR serving cell and LTE reference cells.  Please refer to [5] for further details.
Proposal 8:
SFTD measurements between the NR and LTE cells (and vice-versa) are provided by gNB to LMF, to be used by the LMF in OTDOA assistance data. 
Proposal 9: Introduce SFN Offset and Frame Boundary Offset (min/max/average values) in the E-CID Measurement Result IE.
Note: [5] also proposes the same solution for LPPa. This can be taken separately or as a second step.

Please provide your views on Proposal 8 and 9:
	Company
	Comment

	Huawei
	The FN Offset and Frame Boundary Offset was requested by RAN1 LS. 
Related to SFTD is fine.

	Qualcomm
	We note however that the rel-15 OTDOA assistance data can include NR-LTE SFN offset, so if this is not available, the problem starts in rel-15. Maybe we should start by looking at the OTDOA details in rel-15, and then go from there to what is missing at the LMF. It might also need to be a rel-15 correction, i.e. not in this WI. And it does not need to be based on UE measurements.

	Ericsson
	Yes, as explained in [5], in order to avoid the failure of the OTDOA procedure, NR-E-CID should support collecting NR-LTE SFTD results, which will always guarantee the presence of NR-LTE timing relation at various LMF(s), especially for networks with different location server vendors. 

	Intel
	OK

	Nokia
	We are not sure why OTDOA is being brought up in the context of UL NR E-CID. How does the proposed measurement benefit NR E-CID?

E///: because NR E-CID is the pre-requisite and can support inter-RAT measurement reporting. We believe it will help create in advance a database of timing differences between NR and LTE cells, which can be used as effective timing references for the OTDOA assistance data and improving the overall positioning estimation. We can discuss this further along with our LPPa proposals in AI 31.2.


Four companies support introducing SFTD measurements, and it is suggested by two companies to begin discussion with LPPa proposal submitted in AI 31.2

Conclusion: Issue is acknowledged; discussion should begin first with LPPa (where there is a proposal submitted under AI 31.2).
3.7 Other
Please provide any additional comments below, e.g. for issues not covered elsewhere.
	Company
	Comment

	Huawei
	The LMF UE Measurement ID should be extended in E-CID procedure
I agreed we might not expect 65000 UE measurement in a cell but more than 15 for factory or mall case yes forsure!

	Nokia
	It is not clear to us why the LMF UE Measurement ID needs to be extended for NR. It is a UE associated procedure, and the ID only needs to be unique within a UE context.

	
	


Conclusion: Insufficient feedback – online discussion needed whether to extend the range of LMF UE Measurement ID in E-CID procedure.
4 Conclusion, Recommendations
The following can be agreed and captured in TPs for the TS 38.455 and TS 38.305 BL CRs:
Re-use the procedures of the existing E-CID Location Information Transfer function to support UL NR E-CID.

Introduce the following codepoints in the Measurement Quantities IE of the E-CID MEASUREMENT INITIATION REQUEST message: SS-RSRP, SS-RSRQ, CSI-RSRP, and CSI-RSRQ.

For each requested measurement quantity, the gNB provides cell level measurements or beam level measurements or both in the E-CID Measurement Result IE.

Introduce NR and EUTRA codepoints in the Other-RAT Measurement Quantities IE.

In the Other-RAT Measurement Result IE, the NG-RAN node provides cell and/or beam level NR measurements (in case of ng-eNB) or E-UTRA measurements (in case of gNB) if available.

The following can be agreed and captured in the Chairman’s Minutes:
A UE-associated F1AP procedure is used to convey UL NR E-CID information (e.g. Cell Portion ID) over F1.

There is no consensus on the following (online discussion needed):

Include UL Angle of Arrival measurement in the NR E-CID measurements.

Extend the range of LMF UE Measurement ID (current value 15). 
The following issue is acknowledged; discussion should begin first with LPPa (under AI 31.2):
SFTD measurements between the NR and LTE cells
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