Page 1
3GPP TSG RAN Meeting #93-e			RP-212368
Electronic Meeting, September 13 - 17, 2021

[bookmark: Source] Agenda item:	 9.0.2
Source:	   Apple Inc.
Title:	On Rel-18 Positioning 
[bookmark: DocumentFor]Document for:	Discussion
1 Introduction
Within the RAN Rel-18 Workshop, “Expanded and improved Positioning” was discussed where a set of example areas were identified. Those are [1]: 
· Sidelink positioning/ranging
· Improved accuracy, integrity, and power efficiency 
· RedCap positioning 
In this contribution, we share our views on potential areas for specification of positioning in Rel-18.
2 Discussion 
[bookmark: _Toc532993704]2.1	Sidelink positioning/ranging 
5GAA has identified some use cases for V2X positioning. Examples for such use-cases are [2]: 
· High-accuracy relative positioning which is vital to V2X applications to ensure vehicle and pedestrian/VRU safety. 
· Remote driving which depends on the knowledge of very accurate positioning of the vehicle
· Other examples, like automated intersection passing, automated valet parking. 

In addition, 5GAA survey ranked “positioning enhancement” as No.1 priority among 5GAA members. In TR 38.845, three different scenarios is considered for sidelink (SL) positioning based on NW coverage
· In-coverage scenario where both target and assisting UEs are inside the network coverage and can transmit/receive signals or channels to/from the network. 
· Partial coverage where one of target or assisting UEs is in NW coverage but the other is out of NW’s coverage 
· Out-of-coverage scenario where neither of target and assisting UEs are inside the network coverage and thus they cannot transmit/receive signals or channels to/from the network.

For SL-positioning where target UE measures and processes (at least) positioning RS sent from assisting UE on sidelink, it has to be discussed how SL-PRS is configured and indicated to both target/assisted and assisting UEs. The design may vary, depending on different NW coverage scenarios. For example, consider Fig. 1, where both target and assisting UEs are in NW coverage. In this example, target UE can only receive DL-PRS from one TRP, but cannot receive DL-PRS from other TRPs, thus accuracy of positioning will be impacted without any assistance, e.g. on SL, from assisting UEs/devices. Under this scenario, SL-PRS resource(s) or resource sets can be RRC configured by the serving gNB.  In this case, assisting UE may be indicated with multiple SL-PRS resource (set) configurations and serving gNB further trigger/indicate by lower layer signaling (like MAC-CE or DCI) which SL-PRS and for how long is activated. If/once activated, assisting device will be transmitting SL-PRS for the configured/indicated duration. Similarly, if target UE is in NW coverage, DL-PRS resource(s)/resource sets are indicated by LMF as part of assistance data. Additionally, or alternatively, the configuration of DL-PRS can be indicated by PosSIB.
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Figure 1: Both target and assisting UE(s) are in NW coverage.

Based on the above discussion, we have the following proposals:

Proposal 1: If assisting UE is in NW coverage, SL-PRS resource(s) or resource sets can be configured and indicated by the serving gNB  

Proposal 2: If target UE is in NW coverage, SL-PRS resource(s)/resource sets are indicated by LMF as part of assistance data.
· Additional or alternatively, the configuration of SL-PRS will be indicated by PosSIB

It should also be noted that, if target UE is able to receive PRS from some TRPs, but possibly not from enough number of TRPs, measurement and processing of both DL-PRS and SL-PRS, also called hybrid Uu and PC5 positioning, can potentially improve positioning accuracy. In our view, some of the objectives to be considered for hybrid positioning are as follows [3]:
· Messages/signaling protocol enhancements (e.g. LPP) to enable hybrid positioning
· Support of both UE-based and UE-assisted methods 

Based on the above discussion, we make the following proposal:

Proposal 3: At least for in coverage scenario, RAN can support a combined Uu and sidelink positioning mode. 

For the out of coverage scenario, it is unclear whether LMF is still involved and whether LPP and RRC protocol can still be feasible to provide assistance data to target UE or assist UEs. Thus, this may have the impact on LCS architecture, and both RAN WG(s) and SA WG(s) are to be involved for the design.

Proposal 4: To support out-of-coverage sidelink positioning, both SA and RAN WGs need discuss the impact of location service architecture.
2.1.1	Group positioning
When multiple UEs gather in a certain area, e.g., airplane, train, bus or same building, those UEs could use the group positioning rather than the individual UE positioning to save overhead of the network/UE and also to maximize the positioning accuracy. The UEs in the same group could be connected by using SL or other non-cellular method and one UE in the group could be used as a reference UE to exchange the positioning information or configuration with cellular network, as shown in the following figure. Since UEs might have different capabilities, the positioning capable UE can help others in the same group to get the location information. 
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Figure 1. Group positioning when UEs are in the same bus

Moreover, some other scenarios could also be considered, e.g., the UE group is out of gNB coverage but some UEs have NTN capability in the group, and then NTN UE could help to let network know the position of other UEs of the same group for emergency or other special scenarios. We think it’s worthwhile to consider whether the powerful UE could help other UEs in the same group on positioning purpose. 

It could be further studied how to group UEs and how to use reference UE to complete the positioning for the whole group.

Proposal 5: group positioning could be one direction of the positioning enhancement.

2.2	Improved accuracy, integrity, and power efficiency 
In our view, and based on some of the contributions to R18-WS, improved accuracy is mainly about left-over enhancements from R17 SI, like contiguous SRS transmission across intra/inter band CCs. It was already discussed within R17 that such enhancements are subject to RAN4 study on feasibility and requirements. 
On positioning integrity, in general, it is more of a system reliability issue rather than the communication issue. GNSS integrity was considered to be ported in 3GPP R17 only after it has been adopted among GNSS community. For RAT-dependent positioning methods, we would like to wait to see if there is any clear business need relate to positioning integrity before letting 3GPP to extend integrity work into non-GNSS positioning methods. 
On power efficiency, it has been greatly improved by support of positioning in RRC_INACTIVE state in R17. If there are any left-over for R17 work on this aspect, R18 can attempt to complete them. But given that significant work needed to support RAT-independent positioning in RRC_IDLE, we think support IDLE positioning should be a low priority objective. 
Thus, in our view, improved accuracy, integrity and power efficiency should be deprioritized from Rel-18 positioning. 

Proposal 6: Down-prioritize further enhancements on positioning accuracy, integrity and power efficiency in Rel-18 


2.3	RedCap Positioning 
In general, positioning solutions for a RedCap UE can be categorized as follows:
1. Relax reduced capability requirements for positioning measurements within the measurement gap. This will have minimal RAN1/2 impact and mainly asks RAN4 to study the feasibility, requirements, etc.
2. Perform positioning under reduced capability (BW, antenna efficiency, etc). This solution has more RAN1/RAN2/RAN4 spec impacts.

In our view, if RedCap positioning is included in R18 positioning, it should strived to have minimal specification impact. For example, RAN4 can study feasibility of positioning measurements if BW of the positioning RS within the measurement gap is larger than UE’s indicated capability. 

Proposal 7: If BW of the positioning RS within the MG is larger than UE’s indicated capability:
· Alt1: UE is not expected to measure the Pos-RS 
· Alt2: UE only measures the portion of Pos-RS that lies within the UE capability  
· Alt3: UE relaxes BW operation to be more than 20MHz only within the MG

2.4	NTN Positioning 
In the discussion of NTN email thread before the RAN#93 plenary, it has been deemed “non-controversial” to support NW-based positioning in NTN, as cited below from the moderator’s report:

Many companies highlighted the need to fulfil regulatory requirements for regulated services (e.g. lawful intercept, emergency communications, public warning service) as well as handling of requirements where law enforcement apply that the network shall be able to provide a “reliable” UE location (either network verified or network provided). Some companies would like to treat this topic as second priority.
The moderator recommends starting the Rel-18 work with a study item to determine how the network can determine the UE location without relying on UE GNSS measurements or support. Further discussions would be needed to identify the priority level, clarify the scope and to consider leveraging existing positioning solutions. Further discussion needs to occur at RAN#93-e concerning the priority level and handling of the work in Rel-18 and if it should be treated in the Evolution of NR NTN area or in the Positioning Enhancements area to involve positioning experts.

Regarding the question that whether NTN positioning shall be discussed in NTN WI or Positioning WI, we think this is similar to sidelink positioning case, and we prefer this to be part of positioning work by involving the positioning experts in 3GPP. 

Proposal 8: If NW-based NTN positioning is supported in Rel-18, it should be handled under Positioning agenda. 


Conclusion
In this contribution, we shared our views on the different aspects for Rel-18 positioning that was discussed in RAN Rel-18 workshop. Based on the discussions in the previous section, the following proposal is made: 

Proposal 1: If assisting UE is in NW coverage, SL-PRS resource(s) or resource sets can be configured and indicated by the serving gNB  

Proposal 2: If target UE is in NW coverage, SL-PRS resource(s)/resource sets are indicated by LMF as part of assistance data.
· Additional or alternatively, the configuration of SL-PRS will be indicated by PosSIB

Proposal 3: At least for in coverage scenario, RAN can support a combined Uu and sidelink positioning mode. 

Proposal 4: To support out-of-coverage sidelink positioning, both SA and RAN WGs need discuss the impact of location service architecture.

Proposal 5: group positioning could be one direction of the positioning enhancement.

Proposal 6: Down-prioritize further enhancements on positioning accuracy, integrity and power efficiency in Rel-18 

Proposal 7: If BW of the positioning RS within the MG is larger than UE’s indicated capability:
· Alt1: UE is not expected to measure the Pos-RS 
· Alt2: UE only measures the portion of Pos-RS that lies within the UE capability  
· Alt3: UE relaxes BW operation to be more than 20MHz only within the MG

Proposal 8: If NW-based NTN positioning is supported in Rel-18, it should be handled under Positioning agenda. 
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