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1. Introduction
In this contribution, we will provide our view on the remaining issues of NR sidelink evolution.

2. Discussion
2.1. Remaining issues
2.1.1.  SL transmission with partial COT sharing
Depending on the outcome of the SL resource (re)selection procedure, UE’s selected resources may or may not be aligned with the shared COT duration in time and/or frequency domain. For instance, UE-1 can initiate the COT including its own PSCCH/PSSCH transmission to UE-2, and the UE-2 can utilize the shared COT for its PSCCH/PSSCH transmission to UE-1. In this case, if UE-2 does not perform resource (re)selection based on the shared COT, the transmission resources for the PSCCH/PSSCH could be partially overlapping with the RB sets associated with the shared COT as shown in Figure 1. In this example, the PSCCH/PSSCH from UE2 to UE1 occupies RB set#0 and RB set#1, and the only RB set#1 is the part of the shared COT. Therefore, it is necessary to decide whether this transmission can utilize the shared COT partially and how to perform channel access procedure for this wideband transmission. 



Figure 1: Example of PSCCH/PSSCH transmission partially overlapping with the shared COT.

As one possible solution to handle this issue, since the channel access granularity is a RB set, the channel access mechanism could be independently determined in per-RB set basis (e.g., TX UE accesses the channel(s) according to Type 2 for the RB set(s) inside the shared COT while it accesses the channel(s) according to the multi-channel access mechanism for the RB set(s) outside the shared COT). On the other hand, the CPE starting position would need to be a common for multiple RB sets occupied by a single PSCCH/PSSCH considering that the CPE procedure is performed right before OFDM waveform generation (e.g., TX UE applies a single CPE starting position to the single PSCCH/PSSCH based on the RB set(s) inside the shared COT). Alternatively, it can be considered that the UE can utilize the shared COT only if the SL transmission is fully inside the shared channel occupancy in time-and-frequency domain. 

Proposal 1: In order to remove ambiguity about UE behaviour in the current specification when the SL transmission partially overlaps with the RB sets associated with the shared COT, RAN1 needs to make a conclusion that the UE can utilize the shared COT only if its SL transmission is fully inside the shared channel occupancy in time-and-frequency domain, which does not require specification changes.

2.1.2. CP extension
According to the agreement on the channel access procedure for the SL transmission with pause, even though the time gap between earlier S-SSB and later S-SSB is at least 25us, the UE can access the channel according to Type 2A channel access procedure instead of Type 1 channel access procedure. In this point of view, the UE can maintain its own channel occupancy with high probability even for the separate SL transmission bursts. Considering that the CPE starting position of S-SSB is determined based on only (pre)configured value in the latest version of CR for TS 38.213, no additional specification update would be needed for this purpose. 

Proposal 2: For S-SSB transmission, the UE always uses the (pre)configured CPE starting position for all the S-SSB occasions regardless of whether there is a prior SL transmission by the UE in the previous physical slot, which does not require additional specification changes.

2.1.3. SL-U RSSI measurement
According to RAN4 LS [1], the following RAN4 agreement was made for the SL-U RSSI measurement used for the congestion control when the second candidate starting symbol for PSCCH/PSSCH is (pre)configured, which was also used by RAN4 to specify the relevant requirements. 

	Agreement: 
For congestion control purpose, SL-RSSI measurements use the OFDM symbols starting from the next symbol of the 2nd candidate starting symbol.



On the other hand, RAN1 had reached the agreement (see below for details) before the RAN4 agreement described above that a slot with PSFCH symbols will have only one candidate starting symbol for PSCCH/PSSCH even if the second candidate starting symbol for PSCCH/PSSCH is (pre)configured. To be specific, for the slot with PSFCH symbols, the first (pre)configured candidate starting symbol is always used for PSCCH/PSSCH.

	Agreement:
Slots with PSFCH symbols only have 1 candidate starting symbol for PSCCH/PSSCH.



The contents related to the above RAN1 agreement are specified as the yellow marked parts below in TS 38.214.

	8.1.2.1	      Resource allocation in time domain
The UE shall transmit the PSSCH in the same slot as the associated PSCCH.
The minimum resource allocation unit in the time domain is a slot.
The UE shall transmit the PSSCH in consecutive symbols within the slot, subject to the following restrictions:
-	The UE shall not transmit PSSCH in symbols which are not configured for sidelink. A symbol is configured for sidelink, according to higher layer parameters sl-StartSymbol and sl-LengthSymbols, where sl-StartSymbol is the symbol index of the first symbol of sl-LengthSymbols consecutive symbols configured for sidelink.
-	Within the slot, PSSCH resource allocation starts at symbol sl-StartSymbol+1, except when startingSymbolFirst and startingSymbolSecond are provided for a SL-BWP. If startingSymbolFirst and startingSymbolSecond are provided for the SL-BWP, there are 2 candidate starting symbols, given by startingSymbolFirst and startingSymbolSecond respectively, for PSSCH transmission for slots without PSFCH symbols; and there is one starting symbol, given by startingSymbolFirst, for PSSCH transmission for slots with PSFCH symbols. PSSCH resource allocation starts at the next symbol after each candidate starting symbol. In a slot, the UE may use the second candidate starting symbol, provided by startingSymbolSecond, only if it fails to access the channel prior to the first candidate starting symbol provided by startingSymbolFirst. 



As a result, considering both of the RAN1/4 agreements above, it is necessary to update the current definition of SL-U RSSI in TS 38.215 (i.e., defining OFDM symbols used for SL-U RSSI measurement differently between slots with and without PSFCH symbols), and we think that the following TP can be adopted.

	Text Proposal for TS 38.215:
· Reason for change: 
· In terms of SL-U RSSI measurement, when the second candidate starting symbol for PSCCH/PSSCH is (pre)configured, the RAN1/4 agreements below need to be reflected in the specification.

	Agreement made in RAN4#109: 
For congestion control purpose, SL-RSSI measurements use the OFDM symbols starting from the next symbol of the 2nd candidate starting symbol.

Agreement made in RAN1#111:
Slots with PSFCH symbols only have 1 candidate starting symbol for PSCCH/PSSCH.



· Summary of change: 
· Specify the updated definition of SL-U RSSI measurement based on the RAN1/4 agreements above for the case where the second candidate starting symbol for PSCCH/PSSCH is (pre)configured (i.e., defining OFDM symbols used for SL-U RSSI measurement differently between slots with and without PSFCH symbols).
· Consequences if not approved: 
· In the case where the second candidate starting symbol for PSCCH/PSSCH is (pre)configured, the definition of SL-U RSSI measurement is misaligned between RAN1 and RAN4, and SL-U RSSI measurement for slots without PSFCH symbols becomes inaccurate.

	----------------------------------- Start of Text Proposal for TS 38.215 -----------------------------------
<Unchanged part omitted>
5.1.25	Sidelink received signal strength indicator (SL RSSI)
	Definition
	Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol. If startingSymbolFirst and startingSymbolSecond are provided for a SL bandwidth part, for a slot with PSFCH symbols, SL RSSI is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of the slot configured for PSCCH and PSSCH, starting from the next OFDM symbol of the first candidate starting symbol, given by startingSymbolFirst, and for a slot without PSFCH symbols, SL RSSI is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of the slot configured for PSCCH and PSSCH, starting from the next OFDM symbol of the second candidate starting symbol, provided by startingSymbolSecond.

For frequency range 1, the reference point for the SL RSSI shall be the antenna connector of the UE. For frequency range 2, SL RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL RSSI value shall not be lower than the corresponding SL RSSI of any of the individual receiver branches.

	Applicable for
	Sidelink


<Unchanged part omitted>
----------------------------------- End of Text Proposal for TS 38.215 ------------------------------------


    



Proposal 3: Adopt the TP below for SL-U RSSI for TS 38.215:
· Reason for change:
· In terms of SL-U RSSI measurement, when the second candidate starting symbol for PSCCH/PSSCH is (pre)configured, the RAN1/4 agreements below need to be reflected in the specification.

	Agreement made in RAN4#109: 
For congestion control purpose, SL-RSSI measurements use the OFDM symbols starting from the next symbol of the 2nd candidate starting symbol.

Agreement made in RAN1#111:
Slots with PSFCH symbols only have 1 candidate starting symbol for PSCCH/PSSCH.



· Summary of change: 
· Specify the updated definition of SL-U RSSI measurement based on the RAN1/4 agreements above for the case where the second candidate starting symbol for PSCCH/PSSCH is (pre)configured (i.e., defining OFDM symbols used for SL-U RSSI measurement differently between slots with and without PSFCH symbols).
· Consequences if not approved: 
· In the case where the second candidate starting symbol for PSCCH/PSSCH is (pre)configured, the definition of SL-U RSSI measurement is misaligned between RAN1 and RAN4, and SL-U RSSI measurement for slots without PSFCH symbols becomes inaccurate.

	----------------------------------- Start of Text Proposal for TS 38.215 -----------------------------------
<Unchanged part omitted>
5.1.25	Sidelink received signal strength indicator (SL RSSI)
	Definition
	Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol. If startingSymbolFirst and startingSymbolSecond are provided for a SL bandwidth part, for a slot with PSFCH symbols, SL RSSI is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of the slot configured for PSCCH and PSSCH, starting from the next OFDM symbol of the first candidate starting symbol, given by startingSymbolFirst, and for a slot without PSFCH symbols, SL RSSI is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of the slot configured for PSCCH and PSSCH, starting from the next OFDM symbol of the second candidate starting symbol, provided by startingSymbolSecond.

For frequency range 1, the reference point for the SL RSSI shall be the antenna connector of the UE. For frequency range 2, SL RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL RSSI value shall not be lower than the corresponding SL RSSI of any of the individual receiver branches.

	Applicable for
	Sidelink


<Unchanged part omitted>
----------------------------------- End of Text Proposal for TS 38.215 ------------------------------------



3. Conclusion
In this contribution, we discussed the remaining issues of NR sidelink evolution. The following proposals are given.

Proposal 1: In order to remove ambiguity about UE behaviour in the current specification when the SL transmission partially overlaps with the RB sets associated with the shared COT, RAN1 needs to make a conclusion that the UE can utilize the shared COT only if its SL transmission is fully inside the shared channel occupancy in time-and-frequency domain, which does not require specification changes.

Proposal 2: For S-SSB transmission, the UE always uses the (pre)configured CPE starting position for all the S-SSB occasions regardless of whether there is a prior SL transmission by the UE in the previous physical slot, which does not require additional specification changes.
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Proposal 3: Adopt the TP below for SL-U RSSI for TS 38.215:
· Reason for change:
· In terms of SL-U RSSI measurement, when the second candidate starting symbol for PSCCH/PSSCH is (pre)configured, the RAN1/4 agreements below need to be reflected in the specification.

	Agreement made in RAN4#109: 
For congestion control purpose, SL-RSSI measurements use the OFDM symbols starting from the next symbol of the 2nd candidate starting symbol.

Agreement made in RAN1#111:
Slots with PSFCH symbols only have 1 candidate starting symbol for PSCCH/PSSCH.



· Summary of change: 
· Specify the updated definition of SL-U RSSI measurement based on the RAN1/4 agreements above for the case where the second candidate starting symbol for PSCCH/PSSCH is (pre)configured (i.e., defining OFDM symbols used for SL-U RSSI measurement differently between slots with and without PSFCH symbols).
· Consequences if not approved: 
· In the case where the second candidate starting symbol for PSCCH/PSSCH is (pre)configured, the definition of SL-U RSSI measurement is misaligned between RAN1 and RAN4, and SL-U RSSI measurement for slots without PSFCH symbols becomes inaccurate.

	----------------------------------- Start of Text Proposal for TS 38.215 -----------------------------------
<Unchanged part omitted>
5.1.25	Sidelink received signal strength indicator (SL RSSI)
	Definition
	Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol. If startingSymbolFirst and startingSymbolSecond are provided for a SL bandwidth part, for a slot with PSFCH symbols, SL RSSI is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of the slot configured for PSCCH and PSSCH, starting from the next OFDM symbol of the first candidate starting symbol, given by startingSymbolFirst, and for a slot without PSFCH symbols, SL RSSI is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of the slot configured for PSCCH and PSSCH, starting from the next OFDM symbol of the second candidate starting symbol, provided by startingSymbolSecond.

For frequency range 1, the reference point for the SL RSSI shall be the antenna connector of the UE. For frequency range 2, SL RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL RSSI value shall not be lower than the corresponding SL RSSI of any of the individual receiver branches.

	Applicable for
	Sidelink


<Unchanged part omitted>
----------------------------------- End of Text Proposal for TS 38.215 ------------------------------------
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