3GPP TSG RAN WG2 Meeting  WG2#104                                                   R2-1816757
Spokane, USA, 12th - 16th November 2018




Agenda item:

11.8.1
Source:


Intel Corporation

Title:

Summary on NR positioning discussion in RAN1
Document for:
 
Discussion and decision
1 Introduction

At the RAN#80 WG meeting, the study item on NR positioning was approved [1] and slightly revised at RAN#81 [2]. At the RAN1#94bis meeting, the SID has been discussed in RAN1, and some agreements have been made. In this contribution, we try to summarize the agreements which may have RAN2 impact.
2 Discussion
1 TR related agreements:

RAN1 has agreed TR skeleton in [4] and draft TP on general parts in [5]. Based on [1], section 9 is related to RAN2 work as

	9
Identified NR Impacts 
Editor’s Note: To be determined for RAT-dependent and RAT-independent positioning technologies including signal design, procedure descriptions and architecture impacts, for NR specifications (if applicable), including impacts to Network and UE complexities/coexistence and specification impacts.
9.1 
Signal definitions and configuration parameters
9.2 
Procedure and protocol aspects
9.3 
Architecture aspects



Proposal 1: RAN2 should be responsible for section 9 (Identified NR Impacts)of TR 38.855 and capture our agreements on architecture/protocol and procedure in section 9.

2 Requirements for NR Positioning

	Agreement:
· Regulatory requirements are considered as a minimum performance targets for NR Positioning studies
· Additional requirements based on commercial use cases can be used as input performance targets that are subject to further analysis in terms of performance / complexity tradeoffs in different evaluation scenarios
Agreement:
· For regulatory use cases, the following requirements are considered as a minimum performance targets for NR positioning

· Horizontal positioning error <= 50m for 80% of UEs

· Vertical positioning error [<5 m] for [80%] of UEs
· Note: The regulatory requirements refer to floor level vertical accuracy
· End to end latency and TTFF < 30 seconds

· As a starting point for commercial use cases, the following requirements are considered as performance targets for RAT dependent solutions, which are subject to further analysis in terms of performance / complexity tradeoffs of NR positioning radio-layer solutions

· Horizontal positioning error < [3]m for [80]% of UEs in indoor deployment scenarios

· Horizontal positioning error < [10]m for [80]% of UEs in outdoor deployments scenarios

· Vertical positioning error < [3]m for [80]% of UEs in indoor deployment scenarios

· Vertical positioning error < [3]m for [80]% of UEs in outdoor deployment scenarios

· End to end latency < [1]s

Agreement:
· At least CDFs of horizontal and vertical (vertical error not necessarily applicable to all solutions and/or scenarios) positioning errors are used as a performance metrics in NR positioning evaluations
· At least the following percentiles of positioning error are analyzed 50%, 67%, 80%, 90%

· Physical layer latency, UE power consumption, scalability/capacity, network deployment complexity, availability, UE and gNB complexity can be considered as important design factors for NR positioning solutions and can be evaluated analytically for proposed solutions




Based on RAN1 agreements, the E2E latency for regulatory use cases is <30seconds, and for commercial use cases < [1] seconds. If 30 seconds and 1 seconds are what RAN1 want to support, current Rel-15 positioning architecture/protocol/procedure already can meet this requirement as the delay component from the RAN2 protocols are quite insignificant compared to these delay targets. From RAN2 perspective, we do not need to repeat the discussion what E2E latency requirement should be met, we can just wait for final conclusion from RAN1.
Proposal 2: E2E latency requirements agreed in RAN1 can be met by Rel-15 positioning architecture/procedure unless RAN1 will agree more strict requirements; Send LS to RAN1 to inform them about this.
For the evaluation of any new proposals on architecture/protocol and procedures, we can consider similar metrics as what RAN1 agreed, except physical layer latency and UE power consumption since RAN2 protocols contribute little on this, so following metrics can be used, i.e. 
scalability/capacity, network deployment complexity, availability, UE and gNB complexity can be considered as important design factors for NR positioning solutions and can be evaluated analytically for proposed solutions
Proposal 3: following metrics can be used for the evaluation of new solutions in RAN2 on architecture/protocol and procedure:scalability/capacity, network deployment complexity, availability, UE and gNB complexity. 
3 Potential Techniques for NR Positioning
	Agreement:
The RAT dependent solutions considered for study include

· Downlink based solutions

· Downlink and uplink based solutions

· Uplink based solutions




The agreements are made based on [6]. RAN1 discussed:
· Downlink based solutions (OTDOA)

· Downlink and uplink based solutions (E-CID)

· Uplink based solutions (UTDOA)

Some enhancements are proposed, e.g. consider beam-forming for E-CID, OTDOA. There are also some new positioning concepts, e.g. carrier phase adjustment, spread spectrum positioning reference signals, secondary PRS signals, etc. But RAN1 did not have any conclusion on these. Since these are mainly related to physical layer design, and mainly related to the configuration details, from RAN2 perspective, we can do our evaluation based on existing LTE based OTDOA/E-CID and UTDOA, the configuration details can wait for RAN1. 
Proposal 4: RAT dependent solutions, including Downlink based solutions, Downlink and uplink based solutions and Uplink based solutions should be considered when RAN2 discuss the positioning architecture, protocol and procedure. We can use LTE based OTDOA/E-CID and UTDOA as baseline for our discussion, and for the NR specific details we can wait for RAN1.
3 Conclusion

In this contribution, we listed RAN2 related RAN1 agreements and have following proposals:
Proposal 1: RAN2 should be responsible for section 9 (Identified NR Impacts)of TR 38.855 and capture our agreements on architecture/protocol and procedure in section 9.

Proposal 2: E2E latency requirements agreed in RAN1 can be met by Rel-15 positioning architecture/procedure unless RAN1 will agree more strict requirement; Send LS to RAN1 to inform them about this.

Proposal 3: following metrics can be used for the evaluation of new solutions in RAN2 on architecture/protocol and procedure: scalability/capacity, network deployment complexity, availability, UE and gNB complexity. 
Proposal 4: RAT dependent solutions, including Downlink based solutions, Downlink and uplink based solutions and Uplink based solutions should be considered when RAN2 discuss the positioning architecture, protocol and procedure. We can use LTE based OTDOA/E-CID and UTDOA as baseline for our discussion, and for the NR specific details we can wait for RAN1.
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