[bookmark: OLE_LINK3][bookmark: _Ref133120545]3GPP TSG RAN WG1 #110bis-e	R1-2209783
e-meeting, October 10th – 19th, 2022
Source:	Sharp
Title:	Views on potential solutions for SL positioning
Agenda Item:	9.5.1.2
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
[bookmark: OLE_LINK1]In RAN#94e, a new study item on “expanded and improved NR positioning” was approved [1].
In RAN1#110, RAN1 started discussions on the potential solutions for SL positioning. Companies actively discussed the solutions for SL positioning from various aspects [2].
In this contribution, we share the view on potential solutions for SL positioning.

Discussions
SL-PRS Sequence design
In last RAN1 meeting, the following agreement was achieved [2].
	Agreement in RAN1#110
For the sequence of the new reference signal for SL positioning/ranging, down select between Alt 1 and Alt 2:
· Alt. 1: pseudorandom-based. Use existing sequence of DL-PRS as a starting point.
· Alt. 2: ZC-based (SRS sequence as a starting point)



In the last meeting, it was agreed that the sequence is determined by down-selection from pseudo-random based and ZC-based. In Table 1 below some analysis is provided on the pros and cons of Alt1 and Alt2.

Table 1: Pros/Cons of Alt1 and Alt2
	
	pseudorandom-based
	ZC-based

	UE implementation complexity
	Low (DL-PRS reception can be reused)
	More complex (Legacy UEs did not have ability to receive SRS)

	PAPR
	Relatively high
	Low

	[bookmark: _Hlk115367196]Doppler shift tolerance
	Better
	Relatively worse

	Multiplexing with other SL-PRS
	Quasi-orthogonal within the same comb
	Orthogonal within the same comb

	Multiplexing with other signal
	FDMed with the legacy SRS
	CDMed/FDMed with the legacy SRS



Thus, there are pros and cons for each sequence and RAN1 should discuss how to down-select the SL-PRS sequence based on which aspect is more important and prioritized for SL-PRS.

SL-PRS Configuration/Activation/Deactivation/Triggering/
In last RAN1 meeting, the following agreement was achieved [2].
	[bookmark: _Hlk113285921]Agreement in RAN1#109-e
With regards to the configuration/activation/deactivation/triggering of SL-PRS, study the following options:
· Option 1: High-layer-only signaling involvement in the SL-PRS configuration
· No Lower layer involvement, e.g., SL-MAC-CE or SCI or DCI, for the activation or the triggering of a SL-PRS. 
· Based on the study, this option may correspond to
· A SL-PRS configuration that is a single-shot or multiple shots 
· A high-layer configuration that may be received from an LMF, a gNB, or a UE
· Option 2: High-layer and lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· For example, high layer signaling can may be used for SL-PRS configuration and lower layer signaling can may be used for initiating SL positioning and/or configuration/triggering/activating/deactivating/indicating and potential resource indication/reservation transmission of SL-PRS.
· Option 3: Only lower-layer signaling involvement in the SL-PRS configuration
· Lower-layer may correspond to SL-MAC-CE, or SCI, or DCI
· Note 1: Include aspects in the study related to flexibility, overhead, latency, and reliability as/if needed.
Agreement in RAN1#110
· [bookmark: _Hlk113541443]With regards to the configuration/activation/deactivation/triggering of SL-PRS, Option 3 from the previous corresponding RAN1 #109 agreement will not be considered further.
· With regards to reservation of SL-PRS, it can be considered based on the Option 1 or Option 2 from the previous corresponding RAN1 #109 agreement.



In RAN1#110, it was agreed that Option 3 for the configuration/activation/deactivation/triggering of SL-PRS will not be considered further. The agreement in RAN1#110, it was not clear which option is applicable for each link among gNB, Tx UE and Rx UE. In this section, we discuss if the Option 1 and/or the Option 2 are applicable for each link among gNB, Tx UE and Rx UE in the case of the configuration/activation/deactivation/triggering of SL-PRS.
Figure 1 shows signaling schemes of each link of 4 cases (gNB-Tx UE, gNB-Rx UE, Rx UE-Tx UE, and Tx UE-Rx UE) for SL-PRS configuration/Triggering/Activation.
	[image: ]

	Figure 1 : Each link among gNB, Tx UE and Rx UE



Case 1) shows signaling in a link from gNB to Tx UE. If Option 1 is applied to the link, SL-PRS configuration is configured only in RRC because lower-layer signaling is not involved. On the other hand, if Option2 is applied to this link, semi-static SL-PRS configuration such as resource pool are configured in higher layer and gNB indicates SL-PRS transmission by dynamic signaling (e.g. DCI format 3_0). For example, gNB can indicate the SL-PRS transmission (i.e. trigger SL-PRS transmission, or activation/deactivation). Therefore, both Option 1 and Option 2 are applicable in the link of Case1.
Case 2) shows signaling in a link from gNB to Rx UE. If Option 1 is applied to the link, SL-PRS configuration and SL resource pool to receive or monitor SL-PRS are configured only in RRC. On the other hand, if Option 2 is applied to the link, the dynamically indication to receive SL-PRS from Tx UE is indicated to the Rx UE. However, it is unclear that this indication is needed, and our views is that this kind of signaling is not necessary. From our perspective, only higher-layer signaling would be sufficient, because the network does not know the actual timing (with slot-level) at which the Rx UE finishes the measurement. In addition, it is unclear whether the dynamic signaling helps to reduce power consumption due to the dynamic turn off of the SL-PRS reception, because the RX UE can stop measurement right after it finished the measurement. Therefore, Option 2 is not suitable to this link unless it will be clear which indication is needed.
Case 3) shows signaling in a link from Rx UE to Tx UE. In this case, SL-PRS configuration sending by Tx UE is determined by Rx UE by higher layer signaling. This procedure does not exist in legacy sidelink procedure. Therefore, whether the agreed signaling in RAN1#110 is applied needs further discussion, and our view is that this case is not needed in the sidelink positioning procedure from the viewpoint of SL-PRS configuration/activation/deactivation/triggering.
Case 4) shows signaling in a link from Tx UE to Rx UE. In this case, the higher layer signaling in this link may not be needed in in-coverage case because gNB can configure SL-PRS configuration. On the other hand, SCI can indicate SL-PRS transmission from Tx UE to Rx UE, and the Rx UE can receive SL-PRS based on the indication via SCI.
Observation 1:
It was not clear which option is applicable for each link among gNB, Tx UE and Rx UE.

Mode 2 based SL-PRS resource allocation
In RAN#110 meeting, the following were agreed,
	Agreement
With regards to the SL Positioning resource allocation, one of the following alternatives should be introduced for supporting SL positioning/ranging:
· Alt. 1: only dedicated resource pool(s) can be (pre-)configured for SL-PRS
· Alt. 2: either dedicated resource pool(s) and/or a shared resource pool(s) with sidelink communication can be (pre-) configured for SL-PRS
· Note: whether other signals/channels can be present in the dedicated resource pool can be further discussed


In case of a dedicated resource pool for SL-PRS, and if no associated control signalling is present in the dedicated resource pool, the SL positioning related signalling (e.g. signalling for SL-PRS resource reservation, or for scheduling SL-PRS transmission, or for triggering of SL-PRS measurement) has to be transmitted in another resource pool (for SL communications), in which case some issues may arise, e.g.,
· Coupling of congestion situations. For example, in case of pre-emption of a resource for SL positioning signalling, even if there are a lot of unoccupied SL-PRS resources, the signalling cannot be transmitted.
· Backward compatibility with UEs not supporting SL positioning. For example, resources for SL transmissions of such signalling have to be reserved in the same way as for SL data transmissions. In that sense, design of SCI would have to be fully compatible with existing SCI formats (1-A/2-A/2-B/2-C), even for the fields irrelevant to SL positioning.
In order to simplify the design and to avoid impact to SL communications, we propose to support transmission of associated control signalling in a dedicated resource pool for SL-PRS.
Proposal 1: 
· A dedicated resource pool for SL-PRS should be “self-contained”, i.e. control signaling in a SL positioning procedure, e.g., signalling for SL-PRS resource reservation, or for scheduling SL-PRS transmission, or for triggering of SL-PRS measurement, should be transmitted in the same resource pool.
With a fully or partially staggered structure of SL-PRS, a few SL-PRS resources can be configured in a slot. Assuming that the granularity of SL-PRS transmission is one SL-PRS resource, and following a similar design principle in SL communications, multiple PSCCHs can be present in the same slot, each mapped to a SL-PRS resource in the slot.
Proposal 2: 
· In a slot containing SL-PRS resources, each SL-PRS resource is mapped to a distinct PSCCH in the same slot.

Conclusion
In this contribution, we have the following proposals:
Observation 1:
It was not clear which option is applicable for each link among gNB, Tx UE and Rx UE.
Proposal 1: 
· A dedicated resource pool for SL-PRS should be “self-contained”, i.e. control signaling in a SL positioning procedure, e.g., signalling for SL-PRS resource reservation, or for scheduling SL-PRS transmission, or for triggering of SL-PRS measurement, should be transmitted in the same resource pool.
Proposal 2: 
· In a slot containing SL-PRS resources, each SL-PRS resource is mapped to a distinct PSCCH in the same slot.
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