Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG3 #113-e	R3-213857
Online, 16-26 August 2021 
Agenda Item:	31.2.4
Source:	Ericsson, NTT Docomo, Polaris Wireless, Verizon, China Telecom, FirstNet, Deutsche Telekom, Intel Corporation, CATT
Title:	Support for TA-based measurement reporting in NR E-CID positioning
Document for:	Discussion, Decision
1 [bookmark: _Ref40390915][bookmark: _Ref189046994]Introduction
RAN1 has been discussing, as part of TEI-17, to add the equivalent of LTE Timing Advance type 2 measurement in NR [1]: 
· R1-2103740, “NR positioning support for TA-based positioning in E-CID (TEI)”, Ericsson, Polaris Wireless, Verizon, Intel, NTT Docomo, China Telecom, FirstNet, Deutsche Telekom
It was observed that the E-UTRA-based positioning solutions defined in LPPa and NRPPa include the reporting of Timing Advance (TA)-based measurement as part of the E-CID procedure. However, this feature has no equivalent in NR, thereby creating a gap in the NR E-CID positioning solution compared to LTE. It was previously proposed by [2] to address this downgrade and align NR with LTE E-CID by including TA-based methods in NR E-CID. 
Taking into consideration the RAN1 TEI-17 discussion, we propose to discuss whether RAN3 can agree to introduce the TA reporting in NR including type 2, since this is a gNB measurement that has mainly NRPPa impact.
On whether to introduce NR TA Type 1 as well - for having both NR TA measurements reported in NRPPa - this requires RAN1 and RAN2 feedback, as some aspects are outside of RAN3 scope.
2 [bookmark: _Ref7792543][bookmark: _Ref7598514] Discussion 
2.1 Motivation
TA-based methods were already available in LTE for E-CID positioning, which were mainly used for meeting important regulatory requirements (e.g. localization during emergency calls). It is essential that when operators deploy NR Network and migrate from the LTE-based TA type1/type2 solutions, NR positioning should also be capable of providing this same important functionality. Unfortunately, this functionality is lacking today in NR, leading to a downgrade compared to LTE. 
Moreover, not every network element (gNBs, LMFs) or UEs may support Rel-16 UL SRS or DL-PRS based positioning. This is especially true in multi-vendor scenario environments, where interoperability issues can arise due to longer implementation periods and different network vendor incentives for deploying each positioning feature. Therefore, solutions similar to LTE, which are based upon essential and basic communication procedure such as TA, should be made available to address this migration issue in both a timely manner and to meet the same requirement for 5GS for providing UE location information during emergency calls.
[bookmark: _Toc71558479]Measurements and reporting similar to LTE TA are needed in NR to provide positioning solutions to meet regulatory requirements and to ensure seamless positioning solutions when migrating from LTE to NR. 

Besides helping to comply with regulatory requirements, TA measurements could also improve the latency. Release 17 NR positioning use cases have considerably lower latency requirements compared to Release 16. In [2], it was observed that the latency could be greatly reduced if the network can report existing measurements based on timing advance, instead of using the PRS-based gNB Rx-Tx time difference measurement.  Moreover, re-using already available measurement such as TA could help complementing the other measurement reports (such as PRS/SRS based reports) without introducing more RS overhead. 
[bookmark: _Toc71558480]The network can report TA-based gNB RxTx time difference measurement without additional RS overhead cost or additional LPP signalling. 
2.2 TA-based positioning in the specifications
When looking at the LPPa/NRPPa specifications, in E-UTRA positioning the eNBs/ng-eNBs are able to report E-UTRA Angle of Arrival and Timing Advance Type 1/Type 2 in the E-CID Measurement Result IE (9.2.5 of TS 38.455) to the location server. Timing Advance Type 2, which is defined as eNB Rx-Tx time difference measurement, is based upon PRACH (as seen in TS 36.214 extract below), which is considered a usual and required measurement to be signalled by UE to gNB in order to perform communication. Thus, it should already be supported by all networks.

	5.2.4 Timing advance (TADV)

	Definition
	Type1:
Timing advance (TADV) type 1 is defined as the time difference 

	TADV = (eNB Rx – Tx time difference) + (UE Rx – Tx time difference),
where the eNB Rx – Tx time difference corresponds to the same UE that reports the UE Rx – Tx time difference.

Type2:
Timing advance (TADV) type 2 is defined as the time difference 

	TADV = (eNB Rx – Tx time difference),
where the eNB Rx – Tx time difference corresponds to a received uplink radio frame containing PRACH from the respective UE or similarly NPRACH from the respective NB-IoT UE..







In this respect, Type 2 TA is only dependent on the gNB reporting and does not introduce any new measurement or reporting from the UE side, or any big system level impact. Therefore, the specification impact to support TA type 2 would be very limited to NRPPa only. 

[bookmark: _Toc71558481]TA type 2 is based on existing and required PRACH measurement. It does not impact the UE and the main impact is the reporting over NRPPa
To provide the full solution as in LTE and address this RAT-migration downgrade, the reporting of TA type 1 is also necessary. However, the inclusion of type 1 TA may, in contrast to type 2 TA, have specification impacts on RRC and on the UE which other groups should evaluate first. 
[bookmark: _Toc71558482]While the addition of TA type 2 can be simple in RAN3 NRPPa, type1 TA could have more specification impacts (e.g RRC) and on Rel-16 UEs which are to be assessed first by other WGs 

[bookmark: _Toc71558483]RAN3 to agree the CR to NRPPa for adding NR TA type 2.

A CR to TS 38.455 is available in [3]
Conclusion
In the previous sections we made the following observations: 
1. Measurements and reporting similar to LTE TA are needed in NR to provide positioning solutions to meet regulatory requirements and to ensure seamless positioning solutions when migrating from LTE to NR. 
The network can report TA-based gNB RxTx time difference measurement without additional RS overhead cost or additional LPP signalling. 
TA type 2 is based on existing and required PRACH measurement. It does not impact the UE and the main impact is the reporting over NRPPa
While the addition of TA type 2 can be simple in RAN3 NRPPa, from other 3GPP WGs point of view, type1 TA can have more specification impacts (e.g RRC) and on Rel-16 UEs 

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN3 to agree the CR to NRPPa for adding NR TA type 2.
[bookmark: _In-sequence_SDU_delivery]A CR to TS 38.455 is available in [3]
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