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Introduction
[bookmark: _Ref111129351] In this paper, we provide Ericsson’s views on UE features for the Rel-18 work item on expanded and improved NR positioning.
UE features
UE features for sidelink positioning (41-1-x)
Regarding component 41-1-1 our view is that the capability for processing can apply to all resource pools. Our understanding is that TDM-based and comb based cases are excluded from this feature and additional processing capability will be declared for UEs supporting TDM in 41-1-11 and 41-1-12.
[bookmark: _Toc146920194]Remove the brackets in feature 41-1-1: Common SL PRS Processing Capability [across all resource pools] 

Regarding component 1 in 41-1-2  and 41-1-3 the component should clarify that a single PRS is received in a slot, since for TDM and comb muxing, there are separate feature groups. 
For the components mentioning the PRS ”patterns” we think it is un-necessary to mention patterns in the capability. For DL PRS, reception and processing of the DL PRS is independent on the comb-size or pattern.  Additionally, we think the brackets on the notes can be removed for FG 41-12/3. Clearly,  if neither dedicated or shared pools are supported, the reception of SL PRS is impossible. Therefore if SL PRS processing capability is reported in 41-1-1, then at least one of 41-1-2 or 41-1-3 must be supported. 


[bookmark: _Toc146920195]For FG 41-1-2/3 
· [bookmark: _Toc146920196]Rephrase component 1 in 41-1-2 /41-1-3 as “support receiving a single SL PRS in a slot…”.
· [bookmark: _Toc146920197]Remove the brackets from the notes

For the capability of transmission in scheme 1 and scheme 2 for the shared or dedicated pools, we think the two schemes can be split, following the behaviour of sidelink with data. A UE may support sidelink v2x in mode 1 or mode 2 separately supporting FG 15-2 (mode1) or FG 15-3 (mode 2).  

[bookmark: _Toc146920198]For FG 41-1-4a 
· [bookmark: _Toc146920199]Split the FG in two, mode for scheme 1 and one for scheme 2 transmission in a shared pool

Regarding power control, sidelink FGs for transmission always included DL path loss based power control for both mode 1 and mode2. In mode2, the UE supporting transmission (FG 15-3) is expected to support open look power control based on the DL path loss if configured by Uu. 
[bookmark: _Toc146920200]For FG 41-1-4a/b/c 
· [bookmark: _Toc146920201]Remove bracket for the power control components
· [bookmark: _Toc146920202]Clarify that the power control component are for DL pathloss based power control

Regarding random resource selection, we support establishing random resource selection for dedicated pools with separate FGs for scheme 1 and scheme2.  For shared resource pool, the existing sensing capabilities for sidelink for communication should be enough. 

[bookmark: _Toc146920203]Support introducing FG 41-1-8(a/b) for scheme 1 and scheme 2 support of random selection, and FG 41-1-9(a/b) for partial sensing

UE features for CPP (41-2-x)
Regarding feature group 41-2-1, one open issue is the pre-requisite for this FG.  Since DL RSCP is reported together with UE Rx-Tx time difference measurement, it is natural that FG 13-11 is defined as the pre-requisite for FG 41-2-1.
Furthermore, as component 2 ‘The maximum number of first path PRS RSCP measurements per TRP’ is already introduced, we suggest candidate values of {1,2,3, 4} which is similar to the maximum number of measurements in FG 13-11.  With this, the note in brackets concerning ‘The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11’ can be removed.

[bookmark: _Toc146920205]For FG 41-2-1
· [bookmark: _Toc146920206]Use FG 13-11 as the pre-requisite
· [bookmark: _Toc146920207]Introduce candidate values of {1, 2, 3, 4} for component 2
· [bookmark: _Toc146920208]Remove ‘[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]’
· [bookmark: _Toc146920209]Remove brackets around ‘Need for location server to know if the feature is supported’

We propose changes similar to FG 41-2-1 for FG 41-2-2. 
[bookmark: _Toc146920210]For FG 41-2-2
· [bookmark: _Toc146920211]Use FG 13-11 as the pre-requisite
· [bookmark: _Toc146920212]Remove ‘[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]’
· [bookmark: _Toc146920213]Remove brackets around ‘Need for location server to know if the feature is supported’

Regarding feature group 41-2-1a, one open issue is the pre-requisite for this FG.  Since DL RSCPD is reported together with DL-RSTD measurement, it is natural that FG 13-6 is defined as the pre-requisite for FG 41-2-1a.
Furthermore, as component 2 ‘The maximum number of first path PRS RSCPD measurements per pair of TRPs’ is already introduced, we suggest candidate values of {1,2,3, 4} which is similar to the number of measurements in FG 13-6.  With this, the note in brackets concerning ‘The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6’ can be removed.
[bookmark: _Toc146920214]For FG 41-2-1a
· [bookmark: _Toc146920215]Use FG 13-6 as the pre-requisite
· [bookmark: _Toc146920216]Introduce candidate values of {1, 2, 3, 4} for component 2
· [bookmark: _Toc146920217]Remove ‘[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]’
· [bookmark: _Toc146920218]Remove brackets around ‘Need for location server to know if the feature is supported’

We propose changes similar to FG 41-2-1a for FG 41-2-2a. 
[bookmark: _Toc146920219]For FG 41-2-2a
· [bookmark: _Toc146920220]Use FG 13-6 as the pre-requisite
· [bookmark: _Toc146920221]Remove ‘[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]’
· [bookmark: _Toc146920222]Remove brackets around ‘Need for location server to know if the feature is supported’



UE features for LPHAP (41-3-x) 
During RAN1#114, we agreed to have larger PRS/ SRS periodicities
	Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
· FFS: specification impact on PRS/SRS configuration.
· Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.)




Capabilities for extended periodicities for both the PRS and the SRS for positioning should be introduced. 
[bookmark: _Toc146920223]Support introducing two separate capabilities for extended periodicities of the SRS for positioning and DL PRS. 

UE features for bandwidth aggregation (41-4-x)

In Rel-18, PRS bandwidth aggregation is only supported within the measurement gap.  Hence, in FGs 41-4-1, 41-4-1a, 41-4-1b, 41-4-1c, we propose the remove the brackets around ‘within a MG’.
[bookmark: _Toc146920224]For FGs 41-4-1, 41-4-1a, 41-4-1b, and 41-4-1c, remove brackets around ‘within MG’ in the ‘Consequence if the feature is not supported by the UE’ column. 

Regarding pre-requisites for FG 41-4-3, we propose to support FG 13-3 and at least one of FG 41-4-1 and FG 41-4-1a.
[bookmark: _Toc146920225]The pre-requisites for FG 41-4-3 include the following:
· [bookmark: _Toc146920226]FG 13-3, and
· [bookmark: _Toc146920227]at least one of FG 41-4-1 and FG 41-4-1a

Regarding pre-requisites for FG 41-4-3a, we propose to support FG 13-4 and at least one of FG 41-4-1 and FG 41-4-1a.
[bookmark: _Toc146920228]The pre-requisites for FG 41-4-3a include the following:
· [bookmark: _Toc146920229]FG 13-4, and
· [bookmark: _Toc146920230]at least one of FG 41-4-1 and FG 41-4-1a

Regarding pre-requisites for FG 41-4-4, we propose to support FG 27-18a and at least one of FG 41-4-1b and FG 41-4-1c.
[bookmark: _Toc146920231]The pre-requisites for FG 41-4-4 include the following:
· [bookmark: _Toc146920232]FG 27-18a, and
· [bookmark: _Toc146920233]at least one of FG 41-4-1b and FG 41-4-1c

Regarding pre-requisites for FG 41-4-4a, we propose to support FG 27-18c and at least one of FG 41-4-1b and FG 41-4-1c.
[bookmark: _Toc146920234]The pre-requisites for FG 41-4-4a include the following:
· [bookmark: _Toc146920235]FG 27-18c, and
· [bookmark: _Toc146920236]at least one of FG 41-4-1b and FG 41-4-1c

UE features for redcap positioning (41-5-x)
For positioning for redcap UEs,  DL PRS Rx hopping is only supported using MG based measurements. thus the bracket for within a MG can be removed.  For the different RRC state, we support think a single FG can be used, but linked to different processing capability FGs. 

[bookmark: _Toc146920237]Support of DL PRS Rx hopping for all RRC states, 
· [bookmark: _Toc146920238]For each RRC state, separate capability for processing is declared.
· [bookmark: _Toc146920239]If no processing capability is declared for a given RRC state, the RRC state is not supported for rx hopping. 

Regarding the use of overlap with Rx hopping, our view is that the requirement for RX hopping will be defined with different overlap corresponding to different repetition factor for the DL PRS.  Thus the network will need to know the required overlap to configure the DL PRS repetition appropriately.  The retuning time between hop is also a UE capability that is required by the network /LMF to configure the repetition factor appropriately.    
 For SRS tx hopping, the retuning time between hops is needed for the network to configure the hops. Regarding the overlap, we think it can be left to the network implementation. However, The network need to know the maximum number of hops per SRS resource and  maximum hopping bandwidth per hop.    

[bookmark: _Toc146920240]Support of SRS Tx hopping in RRC inactive is a separate feature group. If supported, the same values for the components in the RRC connected FG are re-used. 

[bookmark: _Toc146920241]The feature groups for PRS rx hopping and SRS tx hopping are proposed as follow:

	41. NR_pos_enh2
	41-5-1
	Support of PRS with Rx frequency hopping and measurement report within a MG for RedCap Ues
	1. Minimum Frequency domain overlap between hops

2. Minimum Retuning time between hops



	41. NR_pos_enh2
	41-5-3a
	DL PRS Rx hopping processing in RRC_CONNECTED mode
	-FFS

	41. NR_pos_enh2
	41-5-3b
	DL PRS Rx hopping processing in RRC_INACTIVE mode
	FFS

	41. NR_pos_enh2
	41-5-3c
	DL PRS Rx hopping processing in RRC_IDLE mode
	FFS



	41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping  for RedCap Ues in RRC CONNECTED
	1. maximum hopping bandwidth per hop
2. Maximum number of hops in a SRS resource
3. minimum retuning time between hops





	41. NR_pos_enh2
	41-5-2
	Support of positioning SRS with Tx frequency hopping  for RedCap Ues in RRC INACTIVE
	 Support of positioning SRS with Tx frequency hopping  for RedCap Ues in RRC INACTIVE





Conclusions
 
Based on the discussion in the previous sections we propose the following:

Proposal 1	Remove the brackets in feature 41-1-1: Common SL PRS Processing Capability [across all resource pools]
Proposal 2	For FG 41-1-2/3
	Rephrase component 1 in 41-1-2 /41-1-3 as “support receiving a single SL PRS in a slot…”.
	Remove the brackets from the notes
Proposal 3	For FG 41-1-4a
	Split the FG in two, mode for scheme 1 and one for scheme 2 transmission in a shared pool
Proposal 4	For FG 41-1-4a/b/c
	Remove bracket for the power control components
	Clarify that the power control component are for DL pathloss based power control
Proposal 5	Support introducing FG 41-1-8(a/b) for scheme 1 and scheme 2 support of random selection, and FG 41-1-9(a/b) for partial sensing
Proposal 6	Support introducing a capability for support of SL PSSCH + SL PRS scheduling request for scheme 1.
Proposal 7	For FG 41-2-1
	Use FG 13-11 as the pre-requisite
	Introduce candidate values of {1, 2, 3, 4} for component 2
	Remove ‘[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]’
	Remove brackets around ‘Need for location server to know if the feature is supported’
Proposal 8	For FG 41-2-2
	Use FG 13-11 as the pre-requisite
	Remove ‘[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-11]’
	Remove brackets around ‘Need for location server to know if the feature is supported’
Proposal 9	For FG 41-2-1a
	Use FG 13-6 as the pre-requisite
	Introduce candidate values of {1, 2, 3, 4} for component 2
	Remove ‘[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]’
	Remove brackets around ‘Need for location server to know if the feature is supported’
Proposal 10	For FG 41-2-2a
	Use FG 13-6 as the pre-requisite
	Remove ‘[Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]’
	Remove brackets around ‘Need for location server to know if the feature is supported’
Proposal 11	Support introducing two separate capabilities for extended periodicities of the SRS for positioning and DL PRS.
Proposal 12	For FGs 41-4-1, 41-4-1a, 41-4-1b, and 41-4-1c, remove brackets around ‘within MG’ in the ‘Consequence if the feature is not supported by the UE’ column.
Proposal 13	The pre-requisites for FG 41-4-3 include the following:
	FG 13-3, and
	at least one of FG 41-4-1 and FG 41-4-1a
Proposal 14	The pre-requisites for FG 41-4-3a include the following:
	FG 13-4, and
	at least one of FG 41-4-1 and FG 41-4-1a
Proposal 15	The pre-requisites for FG 41-4-4 include the following:
	FG 27-18a, and
	at least one of FG 41-4-1b and FG 41-4-1c
Proposal 16	The pre-requisites for FG 41-4-4a include the following:
	FG 27-18c, and
	at least one of FG 41-4-1b and FG 41-4-1c
Proposal 17	Support of DL PRS Rx hopping for all RRC states,
	For each RRC state, separate capability for processing is declared.
	If no processing capability is declared for a given RRC state, the RRC state is not supported for rx hopping.
Proposal 18	Support of SRS Tx hopping in RRC inactive is a separate feature group. If supported, the same values for the components in the RRC connected FG are re-used.
Proposal 19	The feature groups for PRS rx hopping and SRS tx hopping are proposed as follow:
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