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Discussion and decision
1 Introduction

In SA2 LS [1], SA2 mentioned that positioning feature is in the scope of 5GS_Ph1 thus expected to be supported in 5G System, and no major specification changes are expected. RAN also updated the NR WID [2] to support positioning in Rel-15.
-     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].
In RAN2#99, there was an offline discussion on the supported features for E-UTRA connected to 5GC. For the support of positioning, there was no consensus on what can be supported, and what changes are needed.

In this contribution, we continue the discussion taking into account the situation in NR. 

2 Discussion
LTE supports following positioning mechanisms:

-
network-assisted GNSS methods;

-
downlink positioning;
-
enhanced cell ID method;

-
uplink positioning;

-
barometric pressure sensor method;

-
WLAN method;

-
Bluetooth method;

-
Terrestrial Beacon System method.

Note: Rel-15 positioning enhancement is not counted here.

The architecture [4] for location service for 5GS as defined in SA2 is shown in left figure, LTE/EPC architecture defined in [5] is shown as right figure;
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Figure 1: 5G architecture for Location Services 
     LTE/EPC architecture for location services

Editor's note:
It is FFS whether the NGLs reference point includes the GMLC or AMF

Based on the above figures, we could see the entities are almost one by one mapping between LTE/EPC and 5G. 

· NG-RAN<->eNB;
AMF<->MME; 
LMF<->E-SMLC;

The only difference between 5G and LTE/EPC is that a 5G LMU is not decided in SA2. Due to this reason, RAN2#99 agreed that “Support for UTDOA method in NR may be revisited in further releases after further progress in SA2 work.”. For this reason, UTDOA cannot be supported when E-UTRA connected to 5GC.

Proposal 1. UTDOA cannot be supported for E-UTRA connected to 5GC in rel-15.  
Since NR will support the rest positioning mechanisms, we could conclude that in rel-15 following positioning mechanisms are supported for E-UTRA connected to 5GC:

-
network-assisted GNSS methods;

-
downlink positioning (OTDOA based on E-UTRA reference signals);
-
enhanced cell ID method;

-
barometric pressure sensor method;

-
WLAN method;

-
Bluetooth method;

-
Terrestrial Beacon System method.

Proposal 2. Following positioning mechanisms are supported for E-UTRA connected to 5GC in rel-15.  
-
network-assisted GNSS methods;

-
downlink positioning (OTDOA based on E-UTRA reference signals);
-
enhanced cell ID method;

-
barometric pressure sensor method;

-
WLAN method;

-
Bluetooth method;

-
Terrestrial Beacon System method.

FFS on whether Rel-15 positioning enhancement can be supported or not.

To support these positioning mechanisms, RRC, LPP, LPPa have to be involved:

RRC: 

· LPP message carried in NAS is transferred via RRC;
· Gap request for OTDOA;

· Rx-Tx measurement for ECID;

LPP:

· Carried in NAS, and be transferred to ESMLC via MME;
· Assistance information transfer;
· Capability exchange;
· Location exchange;
LPPa

· Transferred to E-SMLC via MME
· Assistance information on OTDOA;
· Support of ECID;
· Support of UTDOA;

For NR RRC, RAN2 already agreed that “LPP messages are transported in NAS messages which in NR RRC (similar to LTE RRC).” and as LTE RRC will also support 5G NAS, we do not see the additional changes on LTE RRC.
Observation 1: There is no additional impact on LTE RRC to support positioning for E-UTRA connected to 5GC;
For the transmission of LPP messages between UE and positioning server, i.e. LMF, changes are needed, but it is under NR WID scope:

·  Transport of LPP messages between 5G-CN and UE through gNB [RAN2];
We believe under NR scope, other groups will support it accordingly, for instance 5G NAS needs to carry it, and AMF needs to forward it to LMF. But for WID E-UTRA connected to EPC, we do not see additional work.
In RAN2#101, RAN2 agreed that stage 3 positioning specification (LPP) 36.355 is used for NR positioning (at least for Rel-15), and we will support inter-RAT E-UTRA RSTD and ECID measurements for SA NR. It is still open on whether new procedure is needed to enable the network to provide the OTDOA assistance information. As discussed above, in the NR WID, RAT independent and E-UTRA RAT dependent positioning schemes will be supported. For instance, OTDOA is supported based on E-UTRA reference signals and based on LTE cells.  We may need to change LPP specification for SA NR, e.g. new capabilities, new procedure, etc. But  the positioning mechanisms supported in NR WID for LTE/5GC should be same as what we have today in LTE. LPP messages are used to transfer assistance data, exchange capability, and provide location result. We do not see the need to change the messages, contents and procedure of LPP protocol since the supported positioning mechanisms are exactly same.

Observation 2: There is no additional impact on LTE LPP protocol to support positioning for E-UTRA connected to 5GC;
For the transmission of LPPa between NG-RAN hosting E-UTRA, the changes are needed. According to [6], the NR Positioning Protocol A (NRPPa) is introduced between NG-RAN and 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.

According to NR WID, it is also under NR WID scope as:

-     Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB) [RAN2, RAN3];

Regarding the content of NRPPa, we do not see the point to have different solution compared with LPPa for the support of E-UTRA OTDOA and ECID since the supported LTE positioning mechanisms are same. 
E-UTRA connected to 5GC does not need to support NR specific positioning mechanisms since LTE already supports ECID.
Based on the analysis above, we do not see the blocking issue to use NRPPa to support positioning mechanisms proposed in proposal 2. The protocol details can be decided in RAN3 under NR WID.
Observation 3: There is no blocking issue to support positioning mechanisms proposed in proposal 2. The details of NRPPa should be discussed and decided in RAN3 under NR WID;

Based on the discussions above, we could conclude:

Proposal 3. Under the WID E-UTRA connected to 5GC, we do not need to change RRC, LPP to support positioning for E-UTRA connected to 5GC in rel-15.  Under NR WID scope, NRPPa will be designed to support positioning for E-UTRA connected to 5GC.  
3 Conclusion

Based on the discussion, we have the following proposals:
Proposal 1. UTDOA cannot be supported for E-UTRA connected to 5GC in rel-15.  
Proposal 2. Following positioning mechanisms are supported for E-UTRA connected to 5GC in rel-15.  
-
network-assisted GNSS methods;

-
downlink positioning (OTDOA based on E-UTRA reference signals);
-
enhanced cell ID method;

-
barometric pressure sensor method;

-
WLAN method;

-
Bluetooth method;

-
Terrestrial Beacon System method.

FFS on whether Rel-15 positioning enhancement can be supported or not.

Observation 1: There is no additional impact on LTE RRC to support positioning for E-UTRA connected to 5GC;
Observation 2: There is no additional impact on LTE LPP protocol to support positioning for E-UTRA connected to 5GC;

Observation 3: There is no blocking issue to support positioning mechanisms proposed in proposal 2. The details of NPPa should be discussed and decided in RAN3 under NR WID;

Proposal 3. Under the WID E-UTRA connected to 5GC, we do not need to change RRC, LPP to support positioning for E-UTRA connected to 5GC in rel-15.   Under NR WID scope, NRPPa will be designed to support positioning for E-UTRA connected to 5GC.  
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