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[bookmark: _Ref349588338]1. 	Introduction
At RAN2#101bis the scope of the WID was discussed, in particular what is encompassed by the objectives to i) support location related inter-RAT mesurements, and ii) to support positioning via network based NR CID. An email discussion was agreed to further discuss this.

[NR/Positioning] [101bis#86] E-mail discussion to determine what if anything is supported for downlink NR CID (Ericsson)
	To identify the scope of the WI and to explore the potential of NR CID support for NR Rel.15
	Output: Report to the next meeting 
	Deadline: Thursday 2018-05-04


Below are the stated objectives for positioning in NR Rel.15 WI [2]. 

	
Support of positioning to comply with regulatory requirements: 
[bookmark: OLE_LINK4]-	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].





[bookmark: _Ref178064866][bookmark: _Hlk508631747]2.	Discussion
[bookmark: _2.1_Number_of]In the following subsections, we address different location related inter-RAT measurements, as well as intra-RAT measurements, and would like to receive comments from other companies on their views on the support in Rel. 15 WI for reporting of the different measurements. As in prior releases, the location-related measurements are available due to other procedures such as mobility configuring measurements and associated reporting. In addition, there can also be a need to consider support for configuring measurement gaps or idle periods. 

More detailed positioning support with dedicated positioning signals and procedures will be studied in an upcoming Rel. 16 SI. However, it is also important to get adequate support for positioning also in Rel. 15 based on the existing advancements and agreements.

2.1	A device served by an NR cell (at least Master) can be capable of measuring E-UTRA RSRP/Q and report via LPP. 

This has already been agreed but there are some additional open issuers concerning measurement gaps and also if the device shall retrieve the SFN0 timing of a detected LTE cell in the process. 


Question 1a: 	What open issues do you consider remaining, and what are the suggested procedures to address these issues?

	[bookmark: _Hlk507872162]Company name
	Comments/Suggestions
	Stage 2 and 3 impact?

	Huawei
	1. Whether to support measurement gaps for LTE E-CID measurements for the UE served in NR.  As discussed in RAN2#101bis, we understand that this would require a UE-requested procedure similar to what we have for RSTD measurements in LTE.  We think this could be considered but may not be strictly necessary in Rel-15; it could be left to implementation with the measurements provided on a best effort basis.  Note that a UE supporting MR-DC should be able to measure towards LTE even when served in NR only (of course when served in MR-DC it would be able to measure at least its LTE serving cell(s)).

2. Whether to have specification support directed to using LTE E-CID to obtain cell timing in support of an LTE OTDOA procedure to follow.  This could require longer measurement gaps to read the MIB.  Alternatively, it could be left to UE implementation to determine and report the SFN0 timing in a best effort way.
	1. If supported, the measurement gaps for LTE E-CID would require a UE gap request procedure similar to the RSTD measurement indication (but without the request for specific timing of the gaps).

2. To support longer measurement gaps would require the definition of a new gap pattern, in addition to the gap request procedure mentioned above. 

	Nokia
	In RAN2, we see the main open issue as the need for measurement gap configuration RRC procedure, deciding on suitable gap configuration (gap length, periodicity etc).
	

	Qualcomm
	No additional open issues, beyond those already identified.
	A NR “gap request message” would be needed, similar to the LTE InterFreqRSTDMeasurementIndication message (but not restricted to RSTD measurements). The corresponding procedure should also be captured in Stage 2.
A UE capability for inter-RAT E-UTRA RSRP/RSRQ measurements would be needed in LPP.

	T-Mobile USA
	We don’t see this as an important feature for R15. 
	




Question 1b: 	How can the LTE RSTD reference cell be determined and an LTE cell SFN0 timing be obtained for the NR inter-RAT E-UTRA OTDOA positioning method


	Company name
	Comments/Suggestions
	Stage 2 and 3 impact?

	Huawei
	Having specification support for this functionality from the UE side seems to require a long gap or idle periods.  In some cases the timing relationship may be available from the LMF already (e.g. if the SFN initialisation time of the LTE cells relative to the serving NR cell is known).
	Considering the limited time in the release, we think the UE support can be left to implementation and we could provide signalling to allow the network to indicate the time reference as part of the OTDOA assistance data.  This would allow providing the time relation to the UE when it is known.

	Nokia
	How the selection of an ‘assistance data reference cell’ by the positioning server or selection of ‘measurement reference cell’ by the UE was done was never specified in standards in LTE. We expect it to be the same in NR also. 
	

	Qualcomm
	The UE would need to perform a LTE cell search to obtain the LTE timing (at least decode the MIB, but to avoid ambiguities, SIB1 may need to be decoded as well). 
	A NR “gap request message” would be needed, similar to the LTE InterFreqRSTDMeasurmentIndication message. However, the message should allow to request sufficient idle periods for LTE MIB/SIB1 decoding. E.g., the gNB may allow autonomous gaps in response to the NR “gap request message”.
A UE capability for inter-RAT E-UTRA RSTD measurements would be needed in LPP.

	T-Mobile USA
	We don’t see this as an important feature for R15. 
	




2.2	A device served by an LTE cell (at least Master) can be capable of measuring NR RSRP/Q and report those among other inter-RAT measurements via LPP. 

Since location-related inter-RAT measurements are supported in Rel. 15 according to the WID, and LPP supports inter-RAT measurements since Rel. 11, a device served by an LTE cell considers NR measurements as examples of inter-RAT measurements. Therefore, based on the WID, NR RSRP/Q measurements should be added to the existing LPP inter-RAT measurements. 

Question 2: 	Given this inter-RAT WID objective, any comments to the addition of NR RSRP/Q to LPP as an inter-RAT ECID measurement? What stage 2 and 3 changes are considered to be needed? 
	Company name
	Comments/Suggestions
	Stage 2 or 3 impact?

	
Ericsson
	From an LTE device perspective, NR is an example of inter-RAT, and shall be supported based on the existing WID.
	Should not need any additional measurement gaps beyond what has been defined already for LTE RRC inter-RAT measurements. 
Need to add the NR RSRP/Q measurements to the LPP E-CID measurements. 

	Huawei
	Our reading of the WID is different from Ericsson’s.  The mention of inter-RAT measurements is underneath the objective related to supporting positioning “via RAT independent and E-UTRA RAT dependent positioning schemes”, so we understand that it applies to measurements of LTE signals from NR.  We don’t find any mandate in the WID for adding downlink NR CID measurements to LPP in this release.
	We agree that NR RSRP/RSRQ could be reported without new measurement gap procedures although reporting would be on a best effort basis.  However, the structure of the E-CID measured results would need to be extended to include NR measurements, and it is not obvious how best to do this, thus we would prefer to discuss it as part of Rel-16.

	Nokia
	Inter-RAT NR RSRP/RSRQ measurements by an LTE UE while being served by an LTE cell is not part of the NR WID scope.
	

	Qualcomm
	
	The LTE “gap request message” would need to be allowed/adapted for Inter-RAT NR E-CID measurements. 




2.3	A device served by an NR cell (at least Master) can be capable of measuring NR RSRP/Q and report those via LPP
If the support for location-related inter-RAT measurements in Rel. 15 according to the WID is confirmed above, the NR RSRP/Q measurement handling is added to LPP. Why not also add intra-frequency NR RSRP/Q measurements to LPP since these measurements are readily available in the device anyway, the measurements are already defined, and the representation of the measurements has been agreed. These measurements can also provide benefits to E-UTRA OTDOA configuration selection without adding any extra costs except the reporting which facilitates the   E-UTRA OTDOA configuration.

Question 3: 	If NR RSRP/Q already has been added as an inter-RAT measurement to LPP, please comment on the rationale to allow this reporting also for the readily available intra-frequency NR RSRP/Q measurements. Furthermore, how can NR RSRP/Q measurements provide benefits for NR inter-RAT E-UTRA OTDOA? What stage 2 and 3 changes are considered to be needed? 


	Company name
	Comments/Suggestions
	Stage 2 or 3 impact?

	
Ericsson
	If LPP already supports such reporting, and NR intra-f RSRP/Q are always available when served by an NR cell, why not allow them as well since the LPP support will also be there anyway. This support can also be considered as a consequence from the green part of the objectives.
	Allow the NR RSRP/Q reporting also from devices served by NR. Update stage 2 with descriptive text.

	Huawei
	The question assumes that NR RSRP/RSRQ has already been added to LPP, for which see our answer to Q2 above.  We agree that if NR measurements are included in LPP they would also be available to the UE served in NR.

However, note that currently in ECID-SignalMeasurementInformation, it is mandatory to include results for at least one LTE cell.  This can clearly be met by a UE served in LTE but a UE served in NR may not be able to measure any LTE cell.  So it could be the case that the UE could measure NR cells successfully, but could not report them because of not being able to formulate a correct ECID-ProvideAssistanceData.
	Little or no impact over the inclusion of NR measurements in LPP, but this assumes we would have such inclusion.

	Nokia
	We already agreed and captured in 38.305 that in this version of the specification only E-UTRA based E-CID positioning is supported. We would like to keep this agreement for Rel-15. While addition of NR RSRP/RSRQ is feasible, we would like to wait until Rel-16, when we can make a decision on how the positioning protocols and specifications will be handled going forward from Rel-16 onwards, to introduce support for new E-CID and OTDOA measurements.
	

	Qualcomm
	We thought the main scope of this email discussion is “to explore the potential of NR CID support”. We think that at least NR CID should be supported in LPP Rel-15. 
	Add NR-SignalMeasurementInformation IE to IE ECID-ProvideLocationInformation. The NR-SignalMeasurementInformation should at least include the NR CID. We think this is required so that an LMF could know that the UE is being served by NR. 

	T-Mobile USA
	We agree with Qualcomm ahnd Ericsson that NR-CID is an important feature in R15.  The ability to report NR E-CID in LPP is needed in R15. 
	





3 Summary

The following 5 companies participated in the email discussion: Ericsson, Huawei, Nokia, Qualcomm and T-mobile. Based on the comments provided, the following observations can be made:

[bookmark: _Toc509259269]The main open issue which has been mentioned by the majority of companies is the support of measurement gap request in NR RRC procedure which should be also specified in the Stage 2 CR.  
Most companies have identified the availability of LTE cell SFN0 timing for the NR inter-RAT E-UTRA OTDOA positioning method as an issue which should be addressed, while some companies seem to not see this as a problem. 
[bookmark: _GoBack]According to the responses, here are two way forwards suggested for addressing the aforementioned LTE SFN0 issue in Rel.15:
· provide signalling support to allow the network to indicate the time reference as part of the OTDOA assistance data.  
· provide NR “gap request message” to allow the UE to perform LTE MIB/SIB1 decoding. E.g., the gNB may allow autonomous gaps in response to the NR “gap request message”.
While most companies seem to consider that the NR E-CID is not in the scope of the WID, there has been a comment on the fact that the reporting can be on a best effort basis.
Most companies believe that at least NR CID should be supported in LPP Rel.15 and is an important feature to be considered. 
Finally, it has been commented that once a network supports option 2 then all of the location services to meet E-911 regulatory requirements are required to be supported exclusively on NR SA. This should be the fundamental view while finalizing the positioning topic in this WI.  

4 Conclusion

Based on the discussion in section 3 we propose the following to be considered in RAN2 :

Proposal 1	To support measurement gap request in NR RRC procedure and in the Stage 2 specification.

Proposal 2	To support NR CID in LPP Rel.15.

Proposal 3	To decide on a way forward on the LTE SFN0 issue of the NR inter-RAT E-UTRA OTDOA positioning method.

Proposal 4	To discuss on the possibility of NR E-CID addition in LPP Rel.15.
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