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Introduction
In this contribution, we discuss maintenance issues related to the design of the dedicated and shared resource pools as well as how to perform Scheme 1 and Scheme 2 resource allocation in each.
SCI-2D Size
During the preparation of the editor CR for TS 38.212, the editor noted potential inconsistency between the following RAN1 agreement on SCI-2D padding, which assumed that SCI-2B is always larger than SCI-2A, and additional fields that could be (pre-)configured for SCI-2A to support operation in unlicensed spectrum. The padding is critical to avoid blind decoding of SCI-2 with multiple sizes, hence it should be preserved. We propose to resolve the inconsistency by padding the embedded format to the match the size of the larger of SCI-1A and SCI-2B.
Observation 1: Padding bits are necessary to ensure a fixed size for SCI format 2D regardless of the embedded SCI format. This is critical for UE implementation complexity and has already been agreed in RAN1.
Proposal 1: Adopt the following TP for TS 38.212 to set the number of padding bits in SCI-2D embedded formats:
	8.4.1.4	SCI format 2-D
SCI format 2-D is used for the decoding of PSSCH and the scheduling of SL PRS for a shared resource pool.
The following information is transmitted by means of the SCI format 2-D:
[bookmark: OLE_LINK5]-	SL PRS resource ID –bits, where the value  is the total number of SL PRS resource IDs within a slot in a shared resource pool for SL PRS transmission and provided by the higher layer parameter XYZ.
-	SL PRS request – 1 bit as defined in clause x.x of [6, TS 38.214] when the higher layer parameter XYZ is provided; 0 bit otherwise.
-	Embedded SCI format – 2 bits. This field indicates the embedded SCI format as defined in Table 8.4.1.4-1.
-	Embedded SCI format payload – number of bits determined according to Table 8.4.1.4-1. This field is set to the associated payload of the embedded SCI format indicated by the ‘Embedded SCI format’ field as defined in Table 8.4.1.4-1.
Table 8.4.1.4-1: Embedded SCI format and payload
	Value of the Embedded SCI format field
	Embedded SCI format
	Embedded SCI format payload

	00
	SCI format 2-A
	Set to all fields included in SCI format 2-A and add sufficient padding bits to reach the size of the larger of SCI format 2-A and SCI format 2-B

	01
	SCI format 2-B
	Set to all fields included in SCI format 2-B and add sufficient padding bits to reach the size of the larger of SCI format 2-A and SCI format 2-B

	10
	Reserved
	Reserved bits, whose number is equal to the larger of the size of SCI format 2-A and the size of SCI format 2-B

	11
	Reserved
	Reserved bits, whose number is equal to the larger of the size of SCI format 2-A and the size of SCI format 2-B







Congestion Control Measurements
RAN1 made the following agreements on CBR, CR, and RSSI measurements:
Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 1: For the definition of SL PRS CR and CBR:
· Alt. 2: redefine CBR/CR by considering the SL-PRS resource allocation/configuration. 

Agreement
For Scheme 2 SL-PRS resource allocation, with regards to the congestion control for a dedicated RP, the following modifications are supported:
· Modification 2: For the evaluation of RSSI used in the CBR definition:
· SL-RSSI is measured on a slot configured for transmission of PSCCH and SL-PRS
· A single SL-RSSI is measured on symbols with both SL-PRS and PSCCH

During discussions for the TS 38.215 editor CR, it was noted that the agreements were not clear regarding whether the CBR/CR measurements are applied/calculated at level of the SL-PRS resource or of the symbols containing the SL PRS resources. Similarly, a discussion on whether SL RSSI in the dedicated resource pool is measured only on the REs of the SL PRS resources or all REs in the bandwidth of the SL-PRS resource.
RSSI measurements performed in the time domain incur lower complexity than those performed in the frequency domain. For frequency-domain measurements, measurements on contiguous resources are lower complexity than those on discontinuous resources. Measuring SL-PRS RSSI only on the REs of the SL-PRS resource incurs the highest complexity. Hence, we propose to perform the measurement at the symbol level. This also has the advantage that measurements across different TDM occasions can be carries out in the same manner even when the comb sizes are different.
We note that this RSSI measurement would remain consistent with calculating/applying CBR/CR measurements on a per SL-PRS resource basis since the RSSI measurement is only an input to the CBR calculation.
Applying/calculating CBR/CR at the SL-PRS resource level does not incur notable complexity compared to at the subchannel level. We provide the TP needed to capture CBR/CR calculation at the SL PRS resource level, though we not that it is complex from a specification aspect than capturing the calculation at the sub-channel level.
Proposal 2: Adopt the following TPs for TS 38.215 to capture CR measurement, CBR measurement, and RSSI measurement granularity in a dedicated resource pool.
	5.1.44	Sidelink PRS received signal strength indicator (SL PRS-RSSI)

	Definition
	Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) observed in OFDM symbols in the subchannels of containing an SL-PRS resource and the subchannels of the PSCCH associated with that SL-PRS resource of slots configured for PSCCH and SL-PRS.

For frequency range 1, the reference point for the SL PRS-RSSI shall be the antenna connector of the UE. For frequency range 2, SL PRS-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 PRS-RSSI value shall not be lower than the corresponding SL PRS-RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE



[bookmark: _Toc524695286][bookmark: _Toc29045127][bookmark: _Toc29901468][bookmark: _Toc29901515][bookmark: _Toc35596396][bookmark: _Toc44881132][bookmark: _Toc51776302][bookmark: _Toc57991522]5.1.45	Sidelink channel occupancy ratio (SL PRS-CR)
	Definition
	SL PRS Channel Occupancy Ratio (SL PRS-CR) evaluated at slot n for an SL PRS Resource with ID d is defined as the total number of SL PRS resource d instances used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of SL PRS Resource d instances in the transmission pool over [n-a, n+b].

	Applicable for
	RRC_CONNECTED,
RRC_IDLE



NOTE 1:	a is a positive integer and b is 0 or a positive integer; a and b are determined by UE implementation with a+b+1 = 1000 or 1000·2µ slots, according to higher layer parameter sl-TimeWindowSizeCR, b < (a+b+1)/2, and n+b shall not exceed the last transmission opportunity of the grant for the current transmission.
NOTE 2:	SL PRS-CR is evaluated for each (re)transmission.
NOTE 3:	In evaluating SL PRS-CR, the UE shall assume the transmission parameter used at slot n is reused according to the existing grant(s) in slot [n+1, n+b] without transmission dropping.
NOTE 4:	The slot index is based on physical slot index.
NOTE 5:	SL PRS-CR can be computed per priority level
NOTE 6:	A resource is considered granted if it is a member of a selected sidelink grant as defined in TS 38.321 [7].

5.1.46	Sidelink PRS channel busy ratio (SL PRS-CBR)
	Definition
	SL PRS Channel Busy Ratio (SL PRS-CBR) measured in slot n for an SL-PRS Resource with ID d is defined as the portion of SL PRS resource d instances in the resource pool whose SL PRS-RSSI measured by the UE exceed a (pre-)configured threshold sensed over a SL PRS-CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter sl-TimeWindowSizePrsCBR.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE


NOTE 1:	The slot index is based on physical slot index.





Conclusions
Observation 1: Padding bits are necessary to ensure a fixed size for SCI format 2D regardless of the embedded SCI format. This is critical for UE implementation complexity and has already been agreed in RAN1.
Proposal 1: Adopt the following TP for TS 38.212 to set the number of padding bits in SCI-2D embedded formats:
Proposal 2: Adopt the following TPs for TS 38.215 to capture CR measurement, CBR measurement, and RSSI measurement granularity in a dedicated resource pool.
	5.1.44	Sidelink PRS received signal strength indicator (SL PRS-RSSI)

	Definition
	Sidelink PRS Received Signal Strength Indicator (SL PRS-RSSI) is defined as the linear average of the total received power (in [W]) observed in OFDM symbols in the subchannels of containing an SL-PRS resource and the subchannels of the PSCCH associated with that SL-PRS resource of slots configured for PSCCH and SL-PRS.

For frequency range 1, the reference point for the SL PRS-RSSI shall be the antenna connector of the UE. For frequency range 2, SL PRS-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 PRS-RSSI value shall not be lower than the corresponding SL PRS-RSSI of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE



5.1.45	Sidelink channel occupancy ratio (SL PRS-CR)
	Definition
	SL PRS Channel Occupancy Ratio (SL PRS-CR) evaluated at slot n for an SL PRS Resource with ID d is defined as the total number of SL PRS resource d instances used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of SL PRS Resource d instances in the transmission pool over [n-a, n+b].

	Applicable for
	RRC_CONNECTED,
RRC_IDLE



NOTE 1:	a is a positive integer and b is 0 or a positive integer; a and b are determined by UE implementation with a+b+1 = 1000 or 1000·2µ slots, according to higher layer parameter sl-TimeWindowSizeCR, b < (a+b+1)/2, and n+b shall not exceed the last transmission opportunity of the grant for the current transmission.
NOTE 2:	SL PRS-CR is evaluated for each (re)transmission.
NOTE 3:	In evaluating SL PRS-CR, the UE shall assume the transmission parameter used at slot n is reused according to the existing grant(s) in slot [n+1, n+b] without transmission dropping.
NOTE 4:	The slot index is based on physical slot index.
NOTE 5:	SL PRS-CR can be computed per priority level
NOTE 6:	A resource is considered granted if it is a member of a selected sidelink grant as defined in TS 38.321 [7].

5.1.46	Sidelink PRS channel busy ratio (SL PRS-CBR)
	Definition
	SL PRS Channel Busy Ratio (SL PRS-CBR) measured in slot n for an SL-PRS Resource with ID d is defined as the portion of SL PRS resource d instances in the resource pool whose SL PRS-RSSI measured by the UE exceed a (pre-)configured threshold sensed over a SL PRS-CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter sl-TimeWindowSizePrsCBR.

	Applicable for
	RRC_CONNECTED,
RRC_IDLE


NOTE 1:	The slot index is based on physical slot index.
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