
3GPP TSG RAN WG1 #109-e		R1-2203962
e-Meeting, May 9th – 20th, 2022

Source:	OPPO
Title:	UE features for NR positioning enhancements
Agenda Item:	8.16.5
Document for:	Discussion and Decision

1. Introduction
In this contribution, we provide our views on UE features for Rel-17 NR positioning enhancements [1].
UE feature for DL-AoD enhancement
We have the following updated FG 27-2-1 for DL-AoD method:
	27-2-1
	DL PRS RSRPP measurement report of the first path for UE-assisted DL-AoD
	…
	Component 2 candidate values: 1, 2,4,8,16,24

Need for location server to know if the feature is supported

The maximum number of first path PRS RSRP per TRP should be less than or equal to the maximum number of PRS RSRP (27-2-2)

[Note: Having FG 13-5 as the prerequisite FG does not imply that in a measurement report, reporting PRS-RSRP of a PRS resource should be the prerequisite of reporting PRS-RSRPP for the first path of the PRS resource]


In our view, the [Note:] shall be kept in the FG.   FG 13-5 is prerequisite for FG 27-2-1. But reporting PRS-RSRPP of the first path is independent from the reporting PRS-RSRP. The added note is good clarification.   
[bookmark: _Hlk95683589]Proposal 1: Keep the note in FG 27-2-1
The updated FG 27-20 was agreed for the function of associated subset of PRS resources for RSRP reporting:
	27-20
	PRS subset association for UE assisted DL-AoD
	1. Support of assistance data enhancement to indicate a subset of PRS resources for each PRS resource for the purpose of prioritization of DL-AoD reporting.
[2. Supported resource set relationship for the target PRS resource and the associated subset]
[3. Support associated subset measurement]


In our view, the component 3 is not needed. As in previous RAN1 agreement, the UE may report the RSRP measurement of PRS resources in the associated subset if the UE reports the RSRP measurement of the target PRS resource. But when the UE does not report the RSRP measurement of the target PRS resource, the UE still can report the RSRP measurement of PRS resources in the subset, which is a normal DL AoD measurement reporting. Thus, such case shall not be included in this FG.
[bookmark: _Hlk95683593]Proposal 2: Do not support component 3 in FG 27-20.
UE feature for latency reduction
The following updated FG 27-3-3 was agreed with one FFS componenet:
	27-3-3
	DL PRS Processing Capability outside MG - buffering capability
	1. DL PRS buffering capability
a)  Type 1 – sub-slot/symbol level buffering
b)  Type 2 – slot level buffering

[2. Maximum duration of DL PRS symbols N in units of ms a UE can process in the first part of a PRS processing window assuming maximum DL PRS bandwidth in MHz, such that the UE is capable of reporting the measurements T-N ms after the last PRS symbol] 

3. Max number of DL PRS resources that UE can process in a slot under it


[bookmark: _Hlk86955361]In our view, component 2 in [] shall not be included here. The formulation of component 2 with “in the first part of PRS processing window…” is not aligned with previous RAN1 discussion and agreement. The feature of PRS processing window is to support processing PRS resource outside MG with a given processing priority. Defining “in the first part” would change the UE behavior and also specification, which is not preferred. 
[bookmark: _Hlk100819657]Proposal 3: FG 27-3-3 does not include the component 2.
UE feature for multipath/NLOS mitigation
In the latest FG 27-12 on LOS/NLOS indicator for UE-based positioning, candidate values are FFS for both components 1 and 2:
	27-12
	LOS/NLOS indicator for UE-based positioning assistance data
	Support reception of the assistance data containing the LOS/NLOS indicator.

1. LOS/NLOS indicator type
2. LOS/NLOS indicator granularity


There is no need for support ‘both’ as candidate value for component 1 of LOS/NLOS indicator type. Similarly, there is no need to include ‘both’ as candidate value for component 2 of LOS/NLOS indicator granularity. If a UE can support resourceSpecific, it does not make sense for the LMF to provide trpSpecific configuration.
[bookmark: _Hlk95683637]Proposal 4: For FG 27-12: do not include ‘both’ as candidate value for component 1 and do not include ‘both’ in candidate value for component 2.
The latest FG 27-4-1 has a few FFS on component candidate values and notes:
	27-4-1
	LOS/NLOS Indicator for UE-assisted positioning
	1. Support reporting LoS/NLoS indicator type to LMF 
2. LOS/NLOS indicator granularity
	…
	[Component 1 candidate values: {hard value, soft value[, both]}]

Component 2 candidate values: {trpSpecific, resourceSpecific[, both]}

[Note: a single value is reported when both multi-RTT and DL-TDOA are supported]

FFS: signalling per method

Need for location server to know if the feature is supported


Regarding the candidate value for component 1, including ‘hard value’ and ‘soft value’ is sufficient. There is no use case to include candidate value ‘both’. Because candidate value ‘both’ would mean that the UE supports both softvalue and hardvalue. That is not practical. If a UE is capable of supporting softvalue, it is not technically feasible for the UE to report supporting hardvalue. Furthermore, if a UE reporting support ‘both’, indicating a value of 0 or 1 would cause ambiguity. The UE would not know if the indicated value 0 or 1 is from a softvalue or hardvalue set. 
Regarding the LOS/NLOS indicator granularity of component 2, we also prefer not to include the candidate value “both”. There is no technical motivation to let one UE support both granularity and then switch them during NR positioning operation.

[bookmark: _Hlk92649739]Proposal 5: On FG 27-4-1:
· The candidate values for component 1 are: {soft value, hard value}.
· The candidate value of component 2 does not include ‘both’
UE feature for positioning in RRC_INACTIVE state
If the center frequency of SSRS outside initial UL BWP is different from that of the initial UL BWP, the UE may need to retune its RF chains for the reception and it will impact hardware implementation. 
Furthermore, the main motivation to support SRS out of initial UL BWP is to support larger SRS bandwidth for higher accuracy. In our understanding, the 1st figure is the most typical case. For this case, UE is naturally to support it. However, for the 2nd and 3rd figure, we think the cases are less popular compared to the 1st figure. Thus, a separate UE feature is suggested to differentiate the supporting of different cases. 
[image: ]In summary, we suggest to support Component 9.  

Additionally, from the perspective of UE implementation, we also support to keep Component 5 and 6. 
[bookmark: _Hlk100819685][bookmark: _Hlk95683649]Proposal 6: Support the following modifications for UE FG 27-15b (RED part)
	[bookmark: _Hlk100819701]27. NR_pos_enh
	27-15b
	Positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP
	1. Maximum SRS bandwidth supported for each SCS that UE supports within a single CC
2. Max number of SRS Resource Sets for positioning supported by UE
3. Max number of periodic SRS Resources for positioning
4. Max number of periodic SRS Resources for positioning per slot
5. [Whether to support Different numerology between the SRS and the initial UL BWP is supported]
6. [Whether to support SRS operation without restriction on the BW: BW of the SRS may not include BW of the CORESET#0 and SSB]
7. Max number of P/SP SRS Resources for positioning
8. Max number of P/SP SRS Resources for positioning per slot
9. FFS: Whether to support different center frequenecy as the initial UL BWP 

	
	Component 1 candidate values: FFS{10, 20, 25, 50, 100, 200, 400} MHz
Component 2 candidate values: {1, 2, 4, 8, 12, 16}
Component 3 candidate values: {1,2,4,8,16,32,64}
Component 4 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}
Component 5 candidate values: FFS{Support, Not support}
Component 6 candidate values: FFS{Support, Not support}
Component 7 candidate values: FFS {1,2,4,8,16,32,64}
Component 8 candidate values:{1,2,3,4,5,6,8,10, 12, 14}
Component 9 candidate values: {Support, Not support}

Note 1: The SRS should have a locationAndBandwidth, SCS, CP, defined the same way as a legacy BWP. 

[Note 2: Based on other signalled UE capabilities, the UE supports at least one connected mode configuration where a hypothetical BWP defined by this SRS is the active BWP and switching between this active BWP and the initial BWP is supported.]

[Note 3: If component 5 is not signaled, the UE only supports same numerology between the SRS and the initial UL BWP]

[Note 4: If component 6 is not signaled, the UE supports only SRS BW that include the BW of the CORESET #0 and SSB.]

[Need for location server to know if the feature is supported]



There is a separate UE feature for the semi-persistent SRS on initial UL BWP in RRC_INACTIVE. Thus, following the similar logic, it is beneficial to have a separate counterpart for the semi-persistent SRS outside the initial UL BWP in RRC_INACTIVE. Thus, we have the following proposal
[bookmark: _Hlk100819728]Proposal 7: Support the following modifications for UE FG 27-15a and add a new UE FG 27-15c (RED part)

	27. NR_pos_enh
	27-15a
	Support of positioning SRS transmission in RRC_INACTIVE state for initial BWP with semi-persistent SRS
	1. Max number of semi-persistent SRS Resources for positioning 

2. Max number of semi-persistent SRS Resources for positioning per slot
	
	Component 1 candidate values: {1,2,4,8,16,32,64}

Component 2 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

[Need for location server to know if the feature is supported]

FFS: outside initial BWP

	27. NR_pos_enh
	27-15c
	Support of positioning SRS transmission in RRC_INACTIVE state outside initial BWP with semi-persistent SRS
	1. Max number of semi-persistent SRS Resources for positioning 

2. Max number of semi-persistent SRS Resources for positioning per slot
	27-15a 27-15b
	Component 1 candidate values: {1,2,4,8,16,32,64}

Component 2 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

Need for location server to know if the feature is supported 





2. Conclusion
In this contribution, we presented our views on UE features for Rel-17 NR positioning enhancement. Based on the discussion, the following proposals are provided:
Proposal 1: Keep the note in FG 27-2-1
Proposal 2: Do not support component 3 in FG 27-20.
Proposal 3: FG 27-3-3 does not include the component 2.
Proposal 4: For FG 27-12: do not include ‘both’ as candidate value for component 1 and do not include ‘both’ in candidate value for component 2.
Proposal 5: On FG 27-4-1:
· The candidate values for component 1 are: {soft value, hard value}.
· The candidate value of component 2 does not include ‘both’
Proposal 6: Support the following modifications for UE FG 27-15b (RED part)
	27. NR_pos_enh
	27-15b
	Positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP
	10. Maximum SRS bandwidth supported for each SCS that UE supports within a single CC
11. Max number of SRS Resource Sets for positioning supported by UE
12. Max number of periodic SRS Resources for positioning
13. Max number of periodic SRS Resources for positioning per slot
14. [Whether to support Different numerology between the SRS and the initial UL BWP is supported]
15. [Whether to support SRS operation without restriction on the BW: BW of the SRS may not include BW of the CORESET#0 and SSB]
16. Max number of P/SP SRS Resources for positioning
17. Max number of P/SP SRS Resources for positioning per slot
18. FFS: Whether to support different center frequenecy as the initial UL BWP 

	
	Component 1 candidate values: FFS{10, 20, 25, 50, 100, 200, 400} MHz
Component 2 candidate values: {1, 2, 4, 8, 12, 16}
Component 3 candidate values: {1,2,4,8,16,32,64}
Component 4 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}
Component 5 candidate values: FFS{Support, Not support}
Component 6 candidate values: FFS{Support, Not support}
Component 7 candidate values: FFS {1,2,4,8,16,32,64}
Component 8 candidate values:{1,2,3,4,5,6,8,10, 12, 14}
Component 9 candidate values: {Support, Not support}

Note 1: The SRS should have a locationAndBandwidth, SCS, CP, defined the same way as a legacy BWP. 

[Note 2: Based on other signalled UE capabilities, the UE supports at least one connected mode configuration where a hypothetical BWP defined by this SRS is the active BWP and switching between this active BWP and the initial BWP is supported.]

[Note 3: If component 5 is not signaled, the UE only supports same numerology between the SRS and the initial UL BWP]

[Note 4: If component 6 is not signaled, the UE supports only SRS BW that include the BW of the CORESET #0 and SSB.]

[Need for location server to know if the feature is supported]


Proposal 7: Support the following modifications for UE FG 27-15a and add a new UE FG 27-15c (RED part)

	27. NR_pos_enh
	27-15a
	Support of positioning SRS transmission in RRC_INACTIVE state for initial BWP with semi-persistent SRS
	1. Max number of semi-persistent SRS Resources for positioning 

2. Max number of semi-persistent SRS Resources for positioning per slot
	
	Component 1 candidate values: {1,2,4,8,16,32,64}

Component 2 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

[Need for location server to know if the feature is supported]

FFS: outside initial BWP

	27. NR_pos_enh
	27-15c
	Support of positioning SRS transmission in RRC_INACTIVE state outside initial BWP with semi-persistent SRS
	1. Max number of semi-persistent SRS Resources for positioning 

2. Max number of semi-persistent SRS Resources for positioning per slot
	27-15a 27-15b
	Component 1 candidate values: {1,2,4,8,16,32,64}

Component 2 candidate values: {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}

Need for location server to know if the feature is supported 
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