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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]It is agreed to design SL-PRS for SL positioning purpose during the study item. The existing downlink RS, which is pseudo random sequence based, is considered to be leveraged as the starting point.  

In this contribution, we provide our view for the SL-PRS design.

2 SL-PRS structure
We tend to reuse the staggering structure applied to DL-PRS and positioning SRS further for SL-PRS. The full staggering structure for DL-PRS consider larger observation range for outdoor scenario. For indoor scenario where the propagation delay is limited, the SRS supporting the partial staggering structure could be configured, and the reduced symbol number for a resource could reduce the transmission and processing overhead. 

The numerously configurable comb number for DL-PRS and positioning SRS may not be needed for SL-PRS. Some solutions with limited comb number to support could be considered,
· A single comb number for SL-PRS. Comb-4 is preferred
· Several comb numbers with hierarchy, for example comb-2 and comb-4. Note that in one symbol, a comb-2 RS is to occupy two comb-4 indexes

The partial staggering structure that the symbol number being less than the comb number could be considered, since the sidelink may target on the short range transmission. The observation range up to a symbol duration may not be needed.

In dedicated resource pool, the SL-PRS in the AGC symbol may follow the RE offset in the last symbol of the SL-PRS resource, as shown in Fig. 2-1. In shared resource pool when data and SL-PRS may be transmitted in the same symbol, the contents in the AGC symbol could be duplicated from the first symbol of PSSCH.
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Proposal 2-1: A single comb number for SL-PRS could be considered. When being considered, comb-4 is preferred

Proposal 2-2: Several comb numbers with hierarchy, for example comb-2 and comb-4 could be considered. Note that in one symbol, a comb-2 RS is to occupy two comb-4 indexes

Proposal 2-3: The partial staggering structure that the symbol number being less than the comb number could be considered for SL-PRS. When being considered, the comb-4 with 2 symbols structure is preferred

Proposal 2-4: In dedicated resource pool, the SL-PRS in the AGC symbol may follow the RE offset in the last symbol of the SL-PRS resource

Proposal 2-5: In shared resource pool when data and SL-PRS may be transmitted in the same symbol, the contents in the AGC symbol could be duplicated from the first symbol of PSSCH


3 Seed initialization
The DL-PRS supports the sequence ID number up to 4096. For sequence ID value from 0 to 1023, the generated seed initialization values for DL-PRS and CSI-RS are the same when other variables such as symbol index within a slot and slot index within a frame, are also the same. This is the purpose to perform resource sharing between DL-PRS and CSI-RS.

In sidelink, SL CSI-RS may have the chance to share resource with SL-PRS within the shared resource pool, and the resource sharing may not be done within the dedicated resource pool. The seed initialization equation for DL-PRS, can still stand alone even without the resource sharing purpose.

We tend to reuse the seed initialization equation designed for DL-PRS further for SL-PRS. The ID value could reuse the custom of SL framework by taking the CRC, which is related to PSCCH associated with SL-PRS into account. 

The DL-PRS sequence ID range is from 0 to 4095. From the equation shown below,
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It is observed that, the lifting vector 222 supports ID range from 0 to 219- 1 to produce unique seed value without overlapping. Whether SL-PRS sequence ID number is still equal to that for DL-PRS, or a larger range is allowed could be discussed further.


[bookmark: _Hlk127542780]Proposal 3-1: For SL-PRS design, when pseudo random sequence is used, strive to reuse the seed initialization equation designed for DL-PRS

Proposal 3-2: For SL-PRS design, the sequence ID value generation could reuse the SL legacy way by taking the decimal representation of CRC

Proposal 3-3: For SL-PRS design, whether SL-PRS sequence ID number is still equal to that for DL-PRS, which is 4096, or a larger range is allowed could be discussed further

4 Power control
Under uu interface, the uplink power control is mainly based on
· the RSRP measurement on downlink path-loss RS
· the provided transmission power of the base station
· the expected reception power of the base station
· the transmission bandwidth

Moreover, the sidelink (open loop) power control further considers that
· Both the DL and SL path loss could be used
· For SL path loss estimation, the RX UE may provide the filtered RSRP measurement results based on SL-PRS to the TX UE

The existing SL power control mechanism is also suitable for the UL-AOA method with unicast type, as shown in Fig. 4-1. The UE A may provide (report) the filtered RSRP results based on SL-PRS to another UE. The existing SL power control could also be applied to the SL-RTT method with unicast, as shown in Fig. 4-2. In this condition, UE A and UE B may provide the filtered RSRP results to each other for path loss estimation.

Further for the condition in Fig. 4-2, it is also feasible that a UE provides the filtered transmission power to another UE. For example, UE B provides the filtered RSRP measurement results to UE A for UE A to estimate path loss, and UE A provides the filtered transmission power to UE B for UE B to estimate path loss, since UE B has performed RSRP measurement based on the transmitted SL-PRS from UE A.

Fig. 4-3 shows SL-RTT method with groupcast and unicast types. The UE A may provide the filtered transmission power to other UEs through groupcast data transmission, then the individual RSRP measurement result provided to each of the other UEs within the group could be avoided. 
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[bookmark: _Hlk127542793]Proposal 4-1: Consider to support both DL path loss and SL path loss for SL-PRS power control

Proposal 4-2: Consider to support the report of the filtered RSRP to the UE from a UE receiving SL-PRS

Proposal 4-3: Consider to support providing the transmission power from the UE to a UE receiving SL-PRS

5 Conclusion
Proposal 2-1: A single comb number for SL-PRS could be considered. When being considered, comb-4 is preferred

Proposal 2-2: Several comb numbers with hierarchy, for example comb-2 and comb-4 could be considered. Note that in one symbol, a comb-2 RS is to occupy two comb-4 indexes

Proposal 2-3: The partial staggering structure that the symbol number being less than the comb number could be considered for SL-PRS. When being considered, the comb-4 with 2 symbols structure is preferred

Proposal 2-4: In dedicated resource pool, the SL-PRS in the AGC symbol may follow the RE offset in the last symbol of the SL-PRS resource

Proposal 2-5: In shared resource pool when data and SL-PRS may be transmitted in the same symbol, the contents in the AGC symbol could be duplicated from the first symbol of PSSCH

Proposal 3-1: For SL-PRS design, when pseudo random sequence is used, strive to reuse the seed initialization equation designed for DL-PRS

Proposal 3-2: For SL-PRS design, the sequence ID value generation could reuse the SL legacy way by taking the decimal representation of CRC

Proposal 3-3: For SL-PRS design, whether SL-PRS sequence ID number is still equal to that for DL-PRS, which is 4096, or a larger range is allowed could be discussed further

Proposal 4-1: Consider to support both DL path loss and SL path loss for SL-PRS power control

Proposal 4-2: Consider to support the report of the filtered RSRP to the UE from a UE receiving SL-PRS

Proposal 4-3: Consider to support providing the transmission power from the UE to a UE receiving SL-PRS


6 Reference
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