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1. [bookmark: _Ref115425183][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
The work item on expanded and improved NR positioning was approved in RANP#98e [1]. The work item is basically based on the study item outcome as reported in TR 38.859 [2]. The work item has defined the objective related to the sidelink positioning in Rel-18 as shown below [1]:
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].



During RAN1#113 meeting, the following selected agreements were made [3]:
	Agreement
With regards to the SCI signaling in a shared resource pool, 
· Support a new format for 2nd stage SCI.
· FFS how to indicate the new 2nd stage SCI format
· FFS: If a 2nd stage SCI indicates both SL-PRS and SL-SCH, the cast type, destination ID, source ID are shared.

In the dedicated resource pool, 
· with regards to the SL-PRS time-domain resource allocation within the resource pool support a
· SL-PRS-resource-based allocation	
· SCI for SL-PRS should at least indicate the following values:
· Source ID
· Destination ID
· Resource reservation period
· SL-PRS Priority
· Cast type
· With regards to the SL-PRS configuration and/or SL-PRS time assignment information, select one alternative at RAN1#114:
· Alt. 3.1: support a one-to-one mapping relationship between a PSCCH resource and an associated SL-PRS resource in the same slot. 
· Note: In this case, there is no need of an explicit signaling of which SL PRS resource for the same slot
· Note: Same number of PSCCH resource(s) and SL-PRS resource(s) 
· Alt. 3.2: explicit signaling of SL PRS resource in the same slot
· Alt. 3.3: support a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource
· Only a one-to-one mapping is used between a PSCCH resource and an associated SL-PRS resource in the same slot if explicit signalling is not used
· Note: with a one-to-one mapping, some SL-PRS resources might not be mapped
· FFS: details, including (pre)configuration
· FFS: Whether and how to indicate SCI resource(s) or SL-PRS resource (s) for a future slot
· FFS: Additional information, e.g. SL-PRS request, Positioning Session ID, number of resource reservation periods

In Scheme 2, with regards to the triggering of SL-PRS, confirm the related WA for shared and dedicated resource pools.
· With regards to the lower-layer signalling, support SCI associated with SL-PRS transmission
· FFS: whether this is enabled by (pre)configuration
· FFS: to support also SL-PRS

In dynamic grant type resource allocation in scheme 1,
· For shared resource pool, DCI format 3_0 is being used as a starting point, down-select between the two alternatives below:
· Alt. 1: Indication SL-PRS specific information is explicitly included in DCI
· FFS: Which SL-PRS specific information
· Alt. 2: Indication SL-PRS specific information is not explicitly included in DCI
· FFS: Dedicated resource pool

In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority. Consider further the following parameter(s): 
· Option 1: SL PRS transmission power
· Option 2: Periodicity of SL PRS
· Option 3: Number of occupied subchannels of SL-PRS (for shared resource pool)
· Option 4: Number of SL PRS resources in a slot
· Option 5: comb-size of a SL PRS resource in a slot
· Option 7: Number of OFDM symbols of a SL PRS resource in a slot
· Option 8: Number of SL PRS (re-)transmissions
· FFS: Other options are not precluded

In a dedicated resource pool, with regards to the PSCCH, reuse the PSCCH channel structure of SL communications, at least with regards to the following aspects:
· The first PSCCH symbol is mapped to the 2nd symbol available for SL transmissions in a slot 
· Note: 1st symbol available for SL transmissions in a slot is for PSCCH AGC similar to legacy
· PSCCH DM-RS in the slot is being reused from legacy
· The number of PSCCH symbol(s) is (pre-)configured to (down-select at RAN1#114):  
· Alt. 1: 2 or 3 symbols (same as legacy)
· Alt. 3: 1, or 2 or 3 symbols
· The number of PRBs is (pre-)configured using the legacy values
· FFS: reconsider if 1-symbol PSCCH is supported





This contribution provides our views on the resource allocation for sidelink positioning reference signal.
2. Discussion
SL Positioning Using Shared Resource Pool 
The SL-Rx-UE needs to receive the information related to SL-PRS transmission from the SL-Tx-UE. This information can be conveyed bv the SL-Tx-UE. In RAN1#113 meeting, it was agreed that in addition to 1st stage SCI, 2nd stage SCI with the new format is also needed. The new format is to differentiate than the legacy 2nd stage SCI that is used for data communication. The new format 2nd stage SCI is intended for SL positioning purpose, specifically on the configuration related to the SL-PRS transmission. The content of the new format 2nd stage SCI can at least contains the cast type, destination ID, and source ID.
[bookmark: _Toc142573728]Proposal 1: The new format 2nd stage SCI is used for indicating SL-PRS transmission and the contents are at least the cast type, destination ID, and source ID.
As there can be two types of 2nd stage SCI in a shared resource pool (i.e, the legacy and new format 2nd stage SCI), the SL-Rx-UE needs to be informed where to locate the intended 2nd stage SCI. One possibility is to provide indication in 1st SCI (e.g., SCI-format 1-A) indicating the subsequent 2nd stage SCI is the new format for positioning. 
[bookmark: _Toc142573729]Proposal 2: The new 2nd stage SCI format is indicated by the associated 1st stage SCI

In dynamic grant type resource allocation in scheme 1 using shared resource pool, the SL-Tx-UE needs to receive the resource allocation information from gNB. It was agreed that DCI Format 3_0 can be used as the starting point to convey such information from gNB to UE. Two alternatives were identified during RAN1#113 whether the SL-PRS is explicitly informed or not in DCI Format 3_0. In principle, control channel has limited size, such as it only carries a few numbers of bits. On the other hand, SL-PRS have many parameters which require large payload size. Hence, it may not be possible to be carried out in DCI. We propose the actual SL-PRS parameters are conveyed via RRC message. There can be multiple SL-PRS configuration. The DCI is indicating which SL-PRS configuration is going to be used.
[bookmark: _Toc142573730]Proposal 3: Support Indication SL-PRS specific information is not explicitly included in DCI (known as Alt.2 in RAN1#113). The DCI contains an index indicating which SL-PRS configuration to be used.
[bookmark: _Toc142573731]Proposal 4: Support providing multiple SL-PRS configuration from gNB to UE using RRC message.

SL Positioning Using Dedicated Resource Pool 
In RAN1#113 meeting, we discussed the SL-PRS configuration and/or SL-PRS time assignment information for the SL positioning operation using dedicated resource pool.  Several alternatives were identified, and our preference is to support Alt.3.2 in which there is a mapping relationship between a PSCCH resource and one or more associated SL-PRS resource(s) in the same slot and explicit signaling of SL PRS resource. There are some benefits in supporting this alternative. For example, flexibility in allocating the resources, and also supporting the case where the SL-Rx-UE may require multiple resources. Hence, the resources to be used shall be explicitly indicated.
[bookmark: _Toc142573732]Proposal 5: Support explicit signaling of SL PRS resource in the same slot (known as Alt3-2 in RAN1#113).
Furthermore, an indication of possible SL-PRS transmission in the future slot should also be supported. It can be in the form of indicating future SCI resource(s) or SL-PRS resource (s). We slightly prefer the indication is indicating the future SCI resource(s). If the SL-Rx-UE cannot decode the future SCI resource(s) then the SL-Rx-UE assume there is no SL-PRS.
[bookmark: _Toc142573733]Proposal 6: Support an indication of future SCI resource(s) for possible SL-PRS in the future slot(s).
Most of the SCI contents were agreed in RAN1#113 meeting, there are still remaining parameter that can be included as part of the SCI for the SL operation in dedicated resource pool. One of the parameters which we support is the inclusion of SL-PRS request. This will trigger the SL-Rx-UE to also prepare the future SL-PRS transmission.
[bookmark: _Toc142573734]Proposal 7: Support SL-PRS request as part of the SCI in SL positioning in dedicated resource pool.

SL-PRS Transmission Operation in Scheme 2
The aspects on configuration, activation/deactivation/triggering of SL-PRS were studied and concluded in [2]. A UE supporting SL-PRS should be aware of the SL-PRS configuration. It includes, for example, the SL-PRS resources, SL-PRS parameters (comb-type, etc), and also possible set of SL-PRS resources that the UE can use. These parameters may require relatively large packet size and not expected to be changed frequently. Hence, they can be conveyed via RRC message. 
[bookmark: _Toc134781652]Unlike the configuration, the activation/deactivation of the selected SL-PRS configuration typically requires a small packet size and preferably be conveyed to the UE in a quick manner. This information can be conveyed via lower layer signalling, such as SL-MAC-CE, DCI. Alternatively, it can also be carried by SCI, in case the TX-SL-UE convey the information to RX-SL-UE. A related discussion were discussed during RAN1#112b-e and RAN1#113 so that support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. This kind of process should be prepared earlier, at least to ensure the UE-B is ready when the UE-A will send such a lower layer signaling. This can be enabled by providing a pre-configuration from UE-A to UE-B. The pre-configuration can be provided by higher-layer.
[bookmark: _Toc142573735]Proposal 8: Support pre-configuration from UE-A to UE-B on the triggering operation using lower layer.
In Scheme 2, congestion control can restrict the range of parameters for SL PRS configuration per resource pool by CBR and priority. Several options were identified in RAN1#113 meeting (e.g., transmission power, periodicity, etc). In addition to those options, we could also consider UE types and zone area. For example, an RSU UE can be allowed / reserved to transmit SL-PRS in certain SL-PRS resources. Furthermore, only certain UE(s) are allowed to transmit in specific zone/area. We consider this can also be applicable to Scheme 1.
[bookmark: _Toc142573736]Proposal 9: For congestion control of SL-PRS transmission, support the SL-PRS transmission restriction based on UE-type and/or zone/geographical location.
3. Conclusion
In this contribution, we provide our views related to sidelink positioning reference signals allocation. The proposals are listed below.
Proposal 1: The new format 2nd stage SCI is used for indicating SL-PRS transmission and the contents are at least the cast type, destination ID, and source ID.
Proposal 2: The new 2nd stage SCI format is indicated by the associated 1st stage SCI
Proposal 3: Support Indication SL-PRS specific information is not explicitly included in DCI (known as Alt.2 in RAN1#113). The DCI contains an index indicating which SL-PRS configuration to be used.
Proposal 4: Support providing multiple SL-PRS configuration from gNB to UE using RRC message.
Proposal 5: Support explicit signaling of SL PRS resource in the same slot (known as Alt3-2 in RAN1#113).
Proposal 6: Support an indication of future SCI resource(s) for possible SL-PRS in the future slot(s).
Proposal 7: Support SL-PRS request as part of the SCI in SL positioning in dedicated resource pool.
Proposal 8: Support pre-configuration from UE-A to UE-B on the triggering operation using lower layer.
Proposal 9: For congestion control of SL-PRS transmission, support the SL-PRS transmission restriction based on UE-type and/or zone/geographical location.
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