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Introduction
[bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973][bookmark: _Hlk525462634]In this contribution, we will discuss the open issues related to the R18 NR Sidelink Evolution WI [1].
Discussion
Remaining issues for SL-U
On SL RSSI measurement for slot structure with 2 candidate starting symbol
	· [bookmark: _Hlk149558891]Reason for change: Currently in TS 38.215, the legacy SL RSSI definition is used for SL-U configured with 2 candidate starting symbols.
· Summary of change: RAN1 to update SL RSSI definition in TS 38.215, so that the received power is observed from the OFDM symbol after the 2nd candidate starting symbol, if a resource pool includes slots with 2 candidate starting symbols.
· Consequences if not approved: In the worst case (i.e., if SL-U UEs often start their transmission on the 2nd starting symbol) the measured SL RSSI may turn out to be very low, even though the channel is busy by the SL-U UEs. Such measurement would affect the CBR determined by the UEs.


Considering that a resource pool may include slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission, RAN1 should discuss how the corresponding SL RSSI measurement should be defined. 
For legacy SL, TS 38.215 specify the following:
	[bookmark: _Toc524695283][bookmark: _Toc29045126][bookmark: _Toc29901467][bookmark: _Toc29901514][bookmark: _Toc35596395][bookmark: _Toc44881131][bookmark: _Toc51776301][bookmark: _Toc98515730]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.

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
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency






[bookmark: _Hlk149559101]It should be noted that, if legacy definition of SL RSSI is used for SL-U configured with 2 candidate starting symbols, in the worst case (i.e., if SL-U UEs often start their transmission on the 2nd candidate occasion) the measured SL RSSI may turn out to be very low, even though the channel is busy by the SL-U UEs starting from the 2nd candidate occasion. Such measurement would affect the CBR determined by the UEs. 
[bookmark: Observation13717][bookmark: Observation23363][bookmark: Observation43834]Observation 1: If legacy SL RSSI definition is used for SL-U configured with 2 candidate starting symbols, in the worst case (i.e., if SL-U UEs often start their transmission on the 2nd starting symbol) the measured SL RSSI may turn out to be very low, even though the channel is busy by the SL-U UEs. Such measurement would affect the CBR determined by the UEs.
Moreover, based on the RAN4#108-bis outcome agreement from the previous meeting, it is understood that the legacy requirements for SL RSSI measurement have been decided to be re-used for SL-U. 
	Agreement: (RAN4#108-bis)
· The legacy requirements for SL RSSI measurement could be re-used for SL-U


With that understanding, it is even more vital for RAN1 to discuss and correct the definition of RSSI measurement for slot structure with 2 candidate starting symbols, so as to avoid the issue of inaccurate RSSI measurement for slot structure with 2 candidate starting symbols as stated above. 
[bookmark: Observation13718][bookmark: Observation23364][bookmark: Observation43835]Observation 2: Considering the legacy requirements for SL RSSI measurement are used as agreed in RAN4, an SL-U transmission starting from the 2nd starting symbol would infringe the RAN4 specification in TS 38.133 clause 10.4.3.1 that all symbols during each RSSI measurement duration are available for RSSI sampling.
In our view, the simplest way to avoid congestion control measurements to be affected and also to follow the legacy requirement as agreed in RAN4 is by modifying the RSSI measurement definition in RAN1 so that the received power is observed from the OFDM symbol after the 2nd candidate starting symbol, as illustrated in Figure 1. 
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[bookmark: _Ref142402376]Figure 1  SL RSSI definition issue with 2 candidate starting symbols.
Based on the discussion we propose the following:
[bookmark: Proposal1675][bookmark: Proposal71496][bookmark: Proposal67834][bookmark: _Hlk149559370]Proposal 1: RAN1 to update SL RSSI definition in TS 38.215, so that the received power is observed from the OFDM symbol after the 2nd candidate starting symbol, if a resource pool includes slots with 2 candidate starting symbols.
The following text proposal can be considered for TS 38.215.
	[bookmark: TP37490][bookmark: TP10942][bookmark: TP58887]Text Proposal 1
TS 38.215:
Reason for change: It is unclear how to handle the SL RSSI measurement in terms of slot structure with 2-starting symbol.
Summary of change: Clarify and specify that the received power is observed from the OFDM symbol after the 2nd candidate starting symbol, if a resource pool includes slots with 2 candidate starting symbols.
Consequences if not approved: Unclear specification and RAN4 impact on congestion control measurement.
*** Unchanged parts are 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, or in case of operation with shared spectrum channel access, starting from the OFDM symbol after the configured 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
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


*** Unchanged parts are omitted ***



Remaining issues for co-channel coexistence for LTE sidelink and NR sidelink
Issue #10: Further enhancement of performing stepwise initialization of NR SL candidate resource set in Step 5a
[bookmark: Observation43836]Observation 3: For co-channel coexistence of LTE and NR sidelink, in the resource exclusion procedure according to TS 38.214 clause 8.1.4, Step 5a as currently specified will “revert” all exclusion steps in Step 5, Step 5LTE1, Step 5LTE2 and Step 5LTE3 at the same time if there are insufficient candidate resources. 

In R1-2310031, it was proposed that Step 5a is modified to accommodate a stepwise re-initialization, hence the Step 5, 5LTE1, 5LTE2 and 5LTE3 are not “skipped” all together, but in a specific order until the condition that the number of candidate resources in set  is larger than  is satisfied. This proposal makes sense, but as there is an order introduced on which exclusion steps are “skipped” first, there is also a priority being imposed to the exclusion steps. It may be very challenging to agree on a single order of steps to be skipped in Step 5a. An alternative is to leave it for (pre)configuration which steps are allowed to be skipped in Step 5a and in which order this may be done. This may allow for higher flexibility, including the possibility of skipping arbitrary combinations of the steps {5, 5LTE1, 5LTE2, 5LTE3} in an arbitrary order. For example, (pre)configuration may instruct the UE to try skipping fewer steps first:
1. Perform all steps {5, 5LTE1, 5LTE2, 5LTE3}, if number of candidates remaining in  < ,
1. Skip step {5}, if number of candidates remaining in  < ,
1. [bookmark: _Hlk149877193]Skip step {5LTE1}, if number of candidates remaining in  < , 
1. Skip step {5LTE2}, if number of candidates remaining in  < ,
1. Skip step {5LTE3}, if number of candidates remaining in  < ,
1. Skip steps {5, 5LTE1}, if number of candidates remaining in  < ,
1. Skip steps {5, 5LTE2}, if number of candidates remaining in  < ,
1. …
1. Skip steps {5, 5LTE1, 5LTE2}, if number of candidates remaining in  < ,
1. …
1. Skip all steps {5, 5LTE1, 5LTE2, 5LTE3}.

[bookmark: Proposal1676][bookmark: Proposal71497][bookmark: Proposal67835]Proposal 2: For co-channel coexistence of LTE and NR sidelink, address the issue that Step 5a will revert all the exclusion steps Step 5, 5LTE1, 5LTE2, and 5LTE3. Agree the TP below.
	[bookmark: TP10943][bookmark: TP58888]Text Proposal 2 for TS 38.214
· Reason for change: 
· Step 5a may currently revert all of exclusions caused by Step 5, 5LTE1, 5LTE2, and 5LTE3, which effectively invalidates the effect of these steps.
· Summary of change: 
· Step 5a is changed such that it is (pre)configurable which steps can be skipped and in which order they are skipped.
· Consequences if not approved: 
· Triggering of Step 5a currently skips all 5LTE steps, meaning that collisions are likely to occur between NR and LTE SL with co-channel coexistence.

	---------------- Start of Text Proposal for TS 38.214 ----------------
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged part omitted>
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink, that is coexistence over time and frequency resources that are shared between NR sidelink and LTE sidelink:
-	sl-NRPSSCH-EUTRA-ThresRSRP-List: this higher layer parameter provides an RSRP threshold for each combination , where  is the value of the priority field in a received LTE SCI format 1, and  is the priority of the transmission of the UE selecting resources; for a given invocation of this procedure, .
-	sl-NRPSFCH-EUTRA-ThresRSRP-List: this higher layer parameter, if provided, provides an RSRP threshold for each combination , where  is the value of the priority field in a received LTE SCI format 1, and  is the priority of the transmission of the UE selecting resources; for a given invocation of this procedure, .
-	sl-Step5a-List: this higher layer parameter provides a list, with each entry in the list indicating a different non-empty subset of the set of steps {5, 5LTE1, 5LTE2, 5LTE3}.
<Unchanged part omitted>
5a)	If the number of candidate single-slot resources  or , or the number of candidate multi-slot resource  or  remaining in the set  is smaller than , 
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink:
the procedure continues with step 4. The UE shall omit a subset of the set of steps {5, 5LTE1, 5LTE2, 5LTE3}, indicated by the i-th field in sl-Step5a-List, where i is the number of consecutive times step 5a has been performed satisfying the above ‘if’ condition.
Else:
the set  is initialized to the set of all the candidate single-slot resources or candidate multi-slot resources as in step 4.
<Unchanged part omitted>
---------------- End of Text Proposal for TS 38.214 ----------------






Note: Text Proposal 10 (II) in the RAN1#115 feature lead summary R1-2312261.

Conclusions
In this contribution, we discussed open issues related to the R18 NR Sidelink Evolution WI and made the following observations and proposals:
Observation 1: If legacy SL RSSI definition is used for SL-U configured with 2 candidate starting symbols, in the worst case (i.e., if SL-U UEs often start their transmission on the 2nd starting symbol) the measured SL RSSI may turn out to be very low, even though the channel is busy by the SL-U UEs. Such measurement would affect the CBR determined by the UEs.
Observation 2: Considering the legacy requirements for SL RSSI measurement are used as agreed in RAN4, an SL-U transmission starting from the 2nd starting symbol would infringe the RAN4 specification in TS 38.133 clause 10.4.3.1 that all symbols during each RSSI measurement duration are available for RSSI sampling.
Proposal 1: RAN1 to update SL RSSI definition in TS 38.215, so that the received power is observed from the OFDM symbol after the 2nd candidate starting symbol, if a resource pool includes slots with 2 candidate starting symbols.
Observation 3: For co-channel coexistence of LTE and NR sidelink, in the resource exclusion procedure according to TS 38.214 clause 8.1.4, Step 5a as currently specified will “revert” all exclusion steps in Step 5, Step 5LTE1, Step 5LTE2 and Step 5LTE3 at the same time if there are insufficient candidate resources. 
Proposal 2: For co-channel coexistence of LTE and NR sidelink, address the issue that Step 5a will revert all the exclusion steps Step 5, 5LTE1, 5LTE2, and 5LTE3. Agree the TP below.

[bookmark: _Hlk146880502]Text Proposals
In this contribution, we made the following text proposals:

	Text Proposal 1
TS 38.215:
Reason for change: It is unclear how to handle the SL RSSI measurement in terms of slot structure with 2-starting symbol.
Summary of change: Clarify and specify that the received power is observed from the OFDM symbol after the 2nd candidate starting symbol, if a resource pool includes slots with 2 candidate starting symbols.
Consequences if not approved: Unclear specification and RAN4 impact on congestion control measurement.
*** Unchanged parts are 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, or in case of operation with shared spectrum channel access, starting from the OFDM symbol after the configured 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
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency


*** Unchanged parts are omitted ***




	Text Proposal 2 for TS 38.214
· Reason for change: 
· Step 5a may currently revert all of exclusions caused by Step 5, 5LTE1, 5LTE2, and 5LTE3, which effectively invalidates the effect of these steps.
· Summary of change: 
· Step 5a is changed such that it is (pre)configurable which steps can be skipped and in which order they are skipped.
· Consequences if not approved: 
· Triggering of Step 5a currently skips all 5LTE steps, meaning that collisions are likely to occur between NR and LTE SL with co-channel coexistence.

	---------------- Start of Text Proposal for TS 38.214 ----------------
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged part omitted>
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink, that is coexistence over time and frequency resources that are shared between NR sidelink and LTE sidelink:
-	sl-NRPSSCH-EUTRA-ThresRSRP-List: this higher layer parameter provides an RSRP threshold for each combination , where  is the value of the priority field in a received LTE SCI format 1, and  is the priority of the transmission of the UE selecting resources; for a given invocation of this procedure, .
-	sl-NRPSFCH-EUTRA-ThresRSRP-List: this higher layer parameter, if provided, provides an RSRP threshold for each combination , where  is the value of the priority field in a received LTE SCI format 1, and  is the priority of the transmission of the UE selecting resources; for a given invocation of this procedure, .
-	sl-Step5a-List: this higher layer parameter provides a list, with each entry in the list indicating a different non-empty subset of the set of steps {5, 5LTE1, 5LTE2, 5LTE3}.
<Unchanged part omitted>
5a)	If the number of candidate single-slot resources  or , or the number of candidate multi-slot resource  or  remaining in the set  is smaller than , 
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink:
the procedure continues with step 4. The UE shall omit a subset of the set of steps {5, 5LTE1, 5LTE2, 5LTE3}, indicated by the i-th field in sl-Step5a-List, where i is the number of consecutive times step 5a has been performed satisfying the above ‘if’ condition.
Else:
the set  is initialized to the set of all the candidate single-slot resources or candidate multi-slot resources as in step 4.
<Unchanged part omitted>
---------------- End of Text Proposal for TS 38.214 ----------------
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