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1	Introduction
In this paper we discuss the procedure for Mode-2 resource allocation.
[bookmark: _Ref21336118]2	Overview of Mode 2 procedure
During RAN1#96bis, the following was agreed.
	Agreements:
· NR V2X supports an initial transmission of a TB without reservation, based on sensing and resource selection procedure
· NR V2X supports reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB, based on sensing and resource selection procedure
· This functionality can be enabled/disabled by (pre-)configuration
· FFS Standalone PSCCH transmissions for resource reservations are supported in NR V2X


In our view the process of resource allocation in Mode 2 follows the following steps:
· At the time t = na when data arrives to the transmit buffer:
1. The UE determines the selection window for the initial reservation.
2. The UE identifies the available sub-channels within the selection window.
3. The UE selects resources for the initial reservation, which occur at t = n0.
· At the time t = nk of transmission k (where k=0 is the initial reservation and k = 1, 2, 3, … are transmissions of the TB):
1. The UE determines selection window for transmission k+1. 
2. The UE identifies the available sub-channels within the selection window.
3. The UE selects resources for transmission k+1 to take place at t = nk+1.
4. The UE performs transmission k using the corresponding resources. 
· This transmission books the selected resources for transmission k+1.
The process is illustrated in Figure 1.
[image: ]
[bookmark: _Ref16600580]Figure 1. Illustration of the resource allocation procedure.
In Error! Reference source not found., Error! Reference source not found., and Figure 4 we show the PRR performance of the following channel access procedures for broadcast, groupcast, and unicast communications, respectively: 
· No reservation (blue curves). 
· First and subsequent transmissions of a TB span enough sub-channels to be self-decodable. Transmission k of a TB reserves resources for transmission k+1 of the same TB. Reserved resources are only used in case of negative HARQ acknowledgement.
· Reservation using standalone PSCCH (red curves):
· Prior to the first transmission of a TB, a standalone PSCCH message with compact format is transmitted. This standalone PSCCH reserves resources for the first transmission of the TB but carries no TB data.
· First and subsequent transmissions of a TB span enough sub-channels to be self-decodable. Transmission k of a TB reserves resources for transmission k+1 of the same TB. Reserved resources are only used in case of negative HARQ acknowledgement.
· Reservation using PSCCH+PSSCH (black curves):
· First transmission of a TB always spans one sub-channel and reserves resources for the second transmission of a TB. This transmission may not be self-decodable. 
· Subsequent transmissions of a TB span enough sub-channels to be self-decodable. Transmission k of a TB reserves resources for transmission k+1 of the same TB. Reserved resources are only used in case of negative HARQ acknowledgement.
For broadcast we use a fixed number of blind retransmissions, where each transmission reserves resources for the following one, except the last one. In contrast, for groupcast and unicast, the number of retransmissions depends on the HARQ feedback received by the transmitter, up to a maximum number of retransmissions. Moreover, each transmission reserves resources for the following one. If HARQ NACK is received, the UE uses the reservation. Otherwise, the UE makes no use of the reservation. We have not included any procedure for releasing booked resources. Details about reservations are presented in Section 5. More details about the simulation assumptions are summarized in the appendix. 
[image: ]
Figure 2. PRR performance of the different channel access methods in the highway scenario with broadcast traffic: without reservation for initial transmission (blue), with reservation using standalone PSCCH, and with single-subchannel PSCCH+PSSCH transmission (black).
[image: ]
Figure 3. PRR performance of the different channel access methods in the highway scenario with groupcast traffic: without reservation for initial transmission (blue), with reservation using standalone PSCCH (red), and with single-subchannel PSCCH+PSSCH transmission (black).
[image: ]
[bookmark: _Ref21368972]Figure 4. PRR performance of the different channel access methods in the highway scenario with unicast traffic: without reservation for initial transmission (blue), with reservation using standalone PSCCH, and with single-subchannel PSCCH+PSSCH transmission (black).
In all cases, the results show the gains in using some sort of reservation for the initial transmission. The question is whether to use standalone PSCCH or single-subchannel PSCCH+PSSCH for performing the initial reservation. Both possibilities where discussed during RAN1#98. For simplicity, we propose to take the latter approach.
[bookmark: _Hlk21094260][bookmark: _Toc21373710]NR Mode-2 supports that the first transmission of a TB uses a single sub-channel, regardless of TB size.
· [bookmark: _Toc21373711]PSCCH reserves a resource for a retransmission of the same TB.
· [bookmark: _Toc21373712]PSSCH may not be self-decodable, depending on TBS and other parameters (e.g., MCS).
· [bookmark: _Toc21373713]Subsequent retransmissions of the same TB may use a different number of sub-channels.
3	Discussion on sensing
The purpose of sensing is to extract information from current transmissions that is relevant for predicting future resource utilization. Information may be extracted from current transmissions in two different ways:
· Reading fields in control messages (e.g., SA in PSCCH, PSFCH, etc.).
· Performing energy/power measurements (e.g., RSRP, RSSI, etc.).
In the following, we treat each of them separately, followed by a discussion on the sensing window.
3.1	Fields in control messages
The following agreements have been made so far regarding the use of control information for sensing purposes:
	Agreements: (from RAN1#95)
1. Sensing procedure is defined as SCI decoding from other UEs and/or sidelink measurements
0. FFS information extracted from SCI decoding
0. FFS sidelink measurements used
0. FFS UE behavior and timescale of sensing procedure
0. Note: It is up to further discussion whether SFCI is to be used in sensing procedure
0. Note: Sensing procedure can be discussed in the context of other modes
Agreements: (from RAN1#AH1901)
· SCI decoding applied during sensing procedure provides at least information on sidelink resources indicated by the UE transmitting the SCI 


Depending on future RAN1 agreements, the SCI may contain other relevant information that may be extracted by the sensing procedure. For example, in LTE the PPPP value carried in SCI is extracted during sensing and used for resource selection. 
[bookmark: _Toc1140156][bookmark: _Toc7807863][bookmark: _Toc16871850][bookmark: _Toc21373714]The sensing procedure extracts QoS parameters from the decoded SCI.
[bookmark: _Ref16686348]3.2	Sidelink measurements
	Agreements: (from RAN1#96)
· Mode-2 sensing procedure utilizes the following sidelink measurement
· L1 SL-RSRP based on sidelink DMRS when the corresponding SCI is decoded
· FFS whether/which measurement is used if the corresponding SCI is not decoded e.g. SL-RSRP after blind DMRS detection, SL-RSSI


In RAN1#96, it was agreed to support the use of L1-RSRP measurements of sidelink DMRS but the specific channel on which the measurement would be performed was not decided. In our view, there are two alternatives:
· RSRP is measured on the DMRS in the PSCCH carrying the SCI.
· RSRP is measured on the DMRS in the PSSCH that accompanies the PSCCH carrying the SCI. This is behavior in LTE.
It is reasonable to expect that in all transmissions, the number of REs carrying PSSCH-DMRS will be larger than the number of REs carrying PSCCH-DMRS. Consequently, RSRP performed on PSSCH-DRMS will be more accurate than RSRP performed on PSCCH-DMRS. On the other hand, the use of PSSCH-DMRS for RSRP measurements places a constraint on the design of the PHY channels in future releases. The consequences derived from such an assumption were discussed for a long time in Rel-15 (LTE). In our view, it is crucial to avoid such problems in the future.
[bookmark: _Toc7807850][bookmark: _Toc16871846][bookmark: _Toc21373707]It is expected that the accuracy of RSRP measured on PSSCH-DMRS be higher than that of RSRP measured on PSCCH-DMRS.
[bookmark: _Toc7807851][bookmark: _Toc16871847][bookmark: _Toc21373708]Performing RSRP measurements on PSSCH-DMRS may create a backward compatibility problem for future releases.
[bookmark: _Toc16870403][bookmark: _Toc16870701][bookmark: _Toc16870379][bookmark: _Toc16870404][bookmark: _Toc16870702][bookmark: _Toc16870380][bookmark: _Toc16870405][bookmark: _Toc16870703][bookmark: _Toc16870406][bookmark: _Toc16870704][bookmark: _Toc16871851][bookmark: _Toc21373715]For sensing purposes, RSRP measurements on PSCCH-DMRS are used.
In addition to measurements associated with a decoded SCI, in LTE RSSI measurements are performed when no SCI is detected. The measurements are averaged and projected into the future using a 100 ms periodicity. Thus, they allow for detecting periodic transmissions such as CAM or BSM. In contrast to LTE, NR targets a wider array of traffic patterns (periodic, aperiodic, in bursts, etc.). In our view, it is not desirable to make assumptions on the traffic of other UEs. Consequently, we propose not to use energy/power measurements of resources (e.g., based on blind DMRS detection, etc.) for the case in which the corresponding SCI is not decoded. 
[bookmark: _Toc7807866][bookmark: _Toc16871852][bookmark: _Toc21373716]The use of measurements without the corresponding decoded information (e.g., carried in SCI) is not supported.
3.3	Sensing window
LTE uses a 1000-subframe sensing window, meaning that results from the preceding 1000 subframes (i.e., 1-second) are used as an input for resource selection. In LTE, the size of the sensing window was decided to be the same as the longest reservation that can be signaled in SCI.
[bookmark: _Toc16871853][bookmark: _Toc21373717]The sensing window is defined as the N TTIs preceding the time of resource selection. The value of N is equal to the longest reservation that can be signaled in SCI.
In LTE, sensing during the sensing window is mandatory; subframes without sensing result in exclusion of resources for selection. Given that NR builds on the same cornerstones (i.e., sensing and resource reservation), it is reasonable to follow the same approach here. However, unlike LTE, NR is not particularly tailored to periodic allocations. Thus, exceptions to sensing will have to be handled in a different way. 
[bookmark: _Toc16871854][bookmark: _Toc21373718]Sensing during all TTIs in the sensing window is a pre-requisite for resource selection. FFS TTIs that are excluded from this rule (e.g., when the UE is transmitting, etc.).
4	Discussion on resource selection
4.1	Resource selection procedure
During RAN1#98, the following was agreed.
	Agreements:
· The resource (re-)selection procedure includes the following steps
· Step 1: Identification of candidate resources within the resource selection window
· FFS details
· Step 2: Resource selection for (re-)transmission(s) from the identified candidate resources
· FFS details
Agreements:
· In Step 1 of the resource (re-)selection procedure, a resource is not considered as a candidate resource if:
· The resource is indicated in a received SCI and the associated L1 SL-RSRP measurement is above an SL-RSRP threshold
· The SL-RSRP threshold is at least a function of the priority of the SL transmission indicated in the received SCI and the priority of the transmission for which resources are being selected by the UE
· FFS details


During the previous meeting it has been agreed that the resource (re-)selection procedure includes the following steps
1. Identification of candidate resources within the resource selection window.
2. Resource selection from the identified candidate resources.
It has been agreed that in Step 1, identification of candidate resources is based on RSRP measurements. The resource is considered as a candidate resource if the SL-RSRP measurement is above a SL-RSRP threshold which is a function of the priority level. 
In a congested traffic scenario for which very little resources might be available, identification of the resources in Step 1 might consider those resources reserved for HARQ retransmissions. For instance, given that resources reserved for HARQ feedback-based retransmissions may not be utilized (e.g., due to a HARQ ACK). Moreover, HARQ feedback-based retransmissions can deal with collisions. For these reasons, we believe that it is reasonable to prioritize selecting resources reserved for HARQ feedback-based retransmission over other resources. 
[bookmark: _Toc21373719]In Step 1, different SL-RSRP thresholds are defined for resources reserved for HARQ-based retransmissions compared to other resources.
Step 2 in the resource (re-)selection procedure serves the purpose of randomizing decisions among nearby UEs with correlated sensing results (i.e., UEs that have identified largely overlapping resources in Step 1). From this point of view, it is desirable to minimize the probability that such UEs select the same resource. This is achieved by selecting resources uniformly at random.
[bookmark: _Toc21373720]In Step 2, the resource(s) are selected uniformly at random from the identified candidate resources. 
4.2	Selection window
During RAN1#97, the following was agreed.
	Agreements:
· Resource selection window is defined as a time interval where a UE selects sidelink resources for transmission
· The resource selection window starts T1 ≥ 0 after a resource (re-)selection trigger and is bounded by at least a remaining packet delay budget
· FFS T1 value, whether it is measured in slots, symbols, ms, etc.
· FFS other conditions


Let n denote the time of resource selection; n+T1 and n+T2 denote the start and end of the selection window; Tw denote the size of the selection window, i.e., Tw = T2-T1. We make the following observations: 
· The start of the window T1: 
· The maximum value T1max is determined by the maximum UE processing time (e.g., given by the UE class).
· Using T1< T1max is up to UE implementation. For example, a UE with lower processing time may select a smaller value.
· The size of the window Tw:
· The minimum value of Twmin is (pre-)configured by the network for each priority value and for the selection window for initial reservation.
· Using Tw > Twmin is up to UE implementation. For example, a UE performing a single transmission of a TB may decide to use a selection window spanning the entire latency budget.
The typical process of allocating resources for one transmission of one TB was illustrated in Figure 1. The UE selects the value of T1 ≤ T1max, where T1max is defined in the specification and corresponds to the smallest number of slots that is larger than the UE processing time
[bookmark: _Toc21373721]The UE selects the size of the selection window Tw ≥ Twmin, where Twmin is (pre-)configured for each priority value and for initial reservations.
In our view, the natural unit for the selection window is the slot.
[bookmark: _Toc21373722]The selection window parameters are measured in terms of slots.
5	Discussion retransmissions and reservations
5.1	Signalling of retransmissions and reservations 
During RAN1#97, the following was agreed.
	Agreements:
· RAN1 to further select between the following options of sidelink resource reservation for blind retransmissions:
· Option 1: A transmission can reserve resources for none, one, or more than one blind retransmission
· Option 2: A transmission can reserve resource for none or one blind retransmission



During RAN1#98, the following was agreed.
	Agreements:
· At least for mode 2, The maximum number of SL resources NMAX reserved by one transmission including current transmission is [2 or 3 or 4]
· Aim to select the particular number in RAN1#98
· NMAX is the same regardless of whether HARQ feedback is enabled or disabled



It has been agreed that the maximum number of reservations of blind retransmissions that can be made at each transmission, the following two options are considered:

· Option 1: each transmission can reserve resources for none, one, or more than one blind retransmission
· Option 2: each transmission can reserve resource for none or one blind retransmission
Option 1 requires a larger number of bits for signaling reservations but is more robust against failed PSCCH decoding. On the other hand, Option 2 requires the smallest number of bits for signaling reservations in SCI. We illustrate both alternatives in Figure 5.
[image: ]		    [image: ]
[bookmark: _Ref15910931]Figure 5: Illustration of blind retransmission schemes for broadcast with Nretr=4 for two reserved resources at the time (Option 1, left) and with one reserved resource at the time (Option 2, right).
In Figure 6, we show the PRR performance for broadcast communication with 3 blind transmissions per TB and different number of reservations signaled in SCI. We observe that the gain obtained by having an additional reservation conveyed in SCI is limited.
[image: ]
[bookmark: _Ref16600006]Figure 6: PRR performance for broadcast traffic for 3 blind transmissions with different number of reservations signaled in SCI.
Based on the above considerations, we propose supporting single reservation for retransmissions per SCI.
[bookmark: _Toc7807872]Besides this, the following was agreed during RAN1#96bis:
	Agreements:
· NR V2X supports an initial transmission of a TB without reservation, based on sensing and resource selection procedure
· NR V2X supports reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB, based on sensing and resource selection procedure
· This functionality can be enabled/disabled by (pre-)configuration
· FFS Standalone PSCCH transmissions for resource reservations are supported in NR V2X


That is, RAN1 must introduce signaling mechanisms for reserving resources for retransmission of a TB and for transmission of a different TB. Our proposal is that every SCI associated with a PSSCH:
· Schedules the PSCCH transmission in the current slot.
· Optionally, reserves one resource for the next transmission of the same TB.
· Optionally, reserves one resource for a future transmission (of a different TB).
For the reservation of one resource for retransmission of the same TB, we propose to reuse the LTE mechanism and signaling to a large extent. That is, the BW is the same for all transmissions of a TB, the starting sub-channel is variable (signaled in SCI) and the number of slots between transmissions is signaled in SCI. However, unlike LTE, the reservation signaling would not be used backwards in time.
For the reservation of one resource for future transmission (of a different TB), we propose to signal the gap in number of slots (instead of the periodicity) and give full flexibility in terms of BW and starting RB. Signaling the gap, without assuming a periodicity, would greatly simplify the specification at a very modest cost in terms of bits. For example, it is not necessary to discuss (re-)selection triggers (the UE could change the allocation for every new TB), persistent collisions, etc. Solution to all this could be left up to UE implementation.
We illustrate this solution in Figure 7:
· Each transmission of a TB reserves resources for the next transmission of the same TB (for blind or HARQ feedback-based retransmission). Solid black arrows indicate these reservations.
· Each transmission of a TB reserves one resource for the transmission of a different same TB. Red dashed arrows indicate these reservations. 
[image: ]
[bookmark: _Ref21086377]Figure 7. Illustration of the use of reservations. Each transmission of a TB resources for another transmission of the same TB and for one transmission of a different TB. 
Regarding UE behavior for reservation between different TBs, there are multiple possibilities. For example, all transmissions of a TB reserves the first resource for a different TB (Figure 7); or each transmissions of a TB reserves a different resource for the other TB (Figure 8).
[image: ]
[bookmark: _Ref21086840]Figure 8. Illustration of the use of reservations. Each transmission of a TB resources for another transmission of the same TB and for one transmission of a different TB. In this case, a different resource for each transmission.
Based on the discussion in this section, we make the following proposal:
[bookmark: _Ref21335951][bookmark: _Toc21373723]Every SCI associated with a PSSCH:
· [bookmark: _Toc21373724]Schedules the PSCCH transmission in the current slot. 
· [bookmark: _Toc21373725]Reserves up to one resource for the next transmission of the same TB. The LTE SCI1 signalling is reused.
· [bookmark: _Toc21373726]Reserves up to one resource for a future transmission (e.g., of a different TB). Slot gap, bandwidth, and starting sub-channel are selected with full flexibility.
[bookmark: _Toc21373727]The use of the reservations within the (pre-)configured restrictions is up to UE implementation. 
Proposal 11 corresponds to NMAX=3. Table 1 summarizes the SCI fields related to this proposal. A detailed discussion of SCI is presented in [4]. 
[bookmark: _Ref21087999]Table 1. Scheduling and reservation fields in SCI
	Frequency resource location of current (re)transmission and next retransmission (same TB)
	[image: ]bits (as in LTE)

	Time gap between current (re)transmission and next retransmission  (same TB)
	4 bits (as in LTE)

	Frequency allocation of future transmission (different TB)
	[image: ]bits

	Time gap between current (re)transmission and future transmission (different TB)
	7-10 bits


5.1.1	Maximum number of HARQ (re-)transmissions
During RAN1#98, the following was agreed.
	Agreements:
· At least for mode 2, (Pre-)configuration can limit the maximum number of HARQ (re-)transmissions of a TB
· Up to 32
· FFS the set of values
· FFS signaling details (UE-specific, resource pool specific, QoS specific, etc.)
· If no (pre)configuration, the maximum number is not specified
· Note: this (pre-)configuration information is NOT intended for the Rx UE



As it has been agreed that a (pre-)configuration can limit the maximum number of HARQ (re-)transmissions of a TB to up to 32, the maximum number can take any value from 1 to 32.

[bookmark: _Toc21373728]For mode 2, the maximum (pre-)configurable number of HARQ (re-)transmissions of a TB can take any value from 1 to 32.

As discussed in [3], [5], we think that the range for the number of (re-)transmissions per TB can be restricted by NR SL congestion control. For example, NR SL congestion control relying on QoS framework which uses the so-called PC5 5QI (PQI) value to represent QoS requirements for a SL QoS flow. PQI is an index which maps to a set of QoS parameters such as priority, latency, packet error rate, etc. In [3], [5], we propose to define a lookup table linking CBR range with values of the transmission parameter for each priority value. In our opinion, it is necessary to be able to (pre-)configure the ranges for the maximum number of HARQ (re-)transmissions per TB for each priority value at PHY and for multiple CBR ranges.
[bookmark: _Toc21373729]The values for the maximum number of HARQ (re-)transmissions per TB are (pre-)configurable for each PHY priority value and for multiple CBR ranges.
5.2	Reservations for initial transmission
During RAN1#98, it was discussed the possibility of realizing reservations for initial transmission by means of a PSCCH+PSSCH transmission limited to a single sub-channel. We present our proposal in this regard in Section 2. Regarding the impact to SCI, we believe that one single bit can signal the presence of such transmission. Rate matching or puncturing can be used for limiting PSSCH to a single-subchannel.
[bookmark: _Toc21373730]One bit in SCI indicates whether the first transmission of a TB is constrained to a single sub-channel.
5.3	Combination of HARQ-based and blind retransmissions
There are some discussions that for some reliability and latency critical scenarios it might be beneficial to allow a combination of HARQ-based and blind retransmissions. For example, for a HARQ-based transmission, N blind retransmissions of the same TB could be sent by a UE. In this case an ACK/NACK is expected in the PSFCH following the second retransmission as depicted in Figure 9(a). In addition, it is argued that the interference caused by the feedback channel is reduced as compared to the case depicted in Figure 9(b) where PSFCH’s are sent after each retransmission. However, in the latter case there is a higher probability that the interference caused by the PSCCH+PSSCH channels will be reduced as compared to the case (a) because of an eventual ACK because PSCCH+PSSCH #2 will not be transmitted. 

Besides the above observations, it has been agreed that for HARQ transmissions every (re-)transmission is followed by a PSFCH and hence the resource pool for the corresponding feedback channels is available. It is hence more reasonable to use the configuration (b) already possible with the current agreements.

[image: ]                          [image: ]

(a)                                                                                                      (b)

[bookmark: _Ref20924221]Figure 9: Examples of a combination of HARQ-based with blind retransmissions in (a) and HARQ-based retransmissions in (b).

[bookmark: _Toc21373709]Combination of HARQ-based and blind retransmissions will require additional specification efforts.
Based on the above discussions we propose the following:
[bookmark: _Toc21373731]Combination of HARQ-based and blind retransmissions for the transmissions of the same TB is not supported.

6	Conclusion
In the previous sections we made the following observations: 
Observation 1	It is expected that the accuracy of RSRP measured on PSSCH-DMRS be higher than that of RSRP measured on PSCCH-DMRS.
Observation 2	Performing RSRP measurements on PSSCH-DMRS may create a backward compatibility problem for future releases.
Observation 3	Combination of HARQ-based and blind retransmissions will require additional specification efforts.
Based on the discussion in the previous sections we propose the following:
Proposal 1	NR Mode-2 supports that the first transmission of a TB uses a single sub-channel, regardless of TB size.
	PSCCH reserves a resource for a retransmission of the same TB.
	PSSCH may not be self-decodable, depending on TBS and other parameters (e.g., MCS).
	Subsequent retransmissions of the same TB may use a different number of sub-channels.
Proposal 2	The sensing procedure extracts QoS parameters from the decoded SCI.
Proposal 3	For sensing purposes, RSRP measurements on PSCCH-DMRS are used.
Proposal 4	The use of measurements without the corresponding decoded information (e.g., carried in SCI) is not supported.
Proposal 5	The sensing window is defined as the N TTIs preceding the time of resource selection. The value of N is equal to the longest reservation that can be signaled in SCI.
Proposal 6	Sensing during all TTIs in the sensing window is a pre-requisite for resource selection. FFS TTIs that are excluded from this rule (e.g., when the UE is transmitting, etc.).
Proposal 7	In Step 1, different SL-RSRP thresholds are defined for resources reserved for HARQ-based retransmissions compared to other resources.
Proposal 8	In Step 2, the resource(s) are selected uniformly at random from the identified candidate resources.
Proposal 9	The UE selects the size of the selection window Tw ≥ Twmin, where Twmin is (pre-)configured for each priority value and for initial reservations.
Proposal 10	The selection window parameters are measured in terms of slots.
Proposal 11	Every SCI associated with a PSSCH:
	Schedules the PSCCH transmission in the current slot.
	Reserves up to one resource for the next transmission of the same TB. The LTE SCI1 signalling is reused.
	Reserves up to one resource for a future transmission (e.g., of a different TB). Slot gap, bandwidth, and starting sub-channel are selected with full flexibility.
The use of the reservations within the (pre-)configured restrictions is up to UE implementation.
Proposal 12	For mode 2, the maximum (pre-)configurable number of HARQ (re-)transmissions of a TB can take any value from 1 to 32.
Proposal 13	The values for the maximum number of HARQ (re-)transmissions per TB are (pre-)configurable for each PHY priority value and for multiple CBR ranges.
Proposal 14	One bit in SCI indicates whether the first transmission of a TB is constrained to a single sub-channel.
Proposal 15	Combination of HARQ-based and blind retransmissions for the transmissions of the same TB is not supported.
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Appendix: evaluation assumptions
Unless otherwise stated, the simulation assumptions follow [1][2]. Simulator parameters are summarized in Table 2.
[bookmark: _Ref1031453]Table 2. Simulation parameters.
	Parameter
	Value

	Carrier frequency
	6 GHz

	Bandwidth
	20 MHz

	Sub-channel size
	12 RBs

	Sub-carrier spacing
	30 kHz

	Scenario
	Highway Option A

	Traffic model
	Medium intensity, according to the corresponding simulation profile (see [2]).

	PSCCH
	Allocation (including overhead)
	3 OFDM symbols

	
	Modulation
	QPSK

	PSSCH
	Allocation (including overhead)
	9 OFDM symbols (if PSCCH is transmitted in the same slot)
14 OFDM symbols (if PSCCH is not transmitted in the same slot)

	
	Modulation
	16-QAM

	
	Coding rate (CRtarget)
	0.85

	Overhead (for both PSSCH and PSCCH)
	4/14 (GP, DMRS, AGC)

	Reservation-based channel access parameters
	Reservation allocation
	1 slot and 5 RBs

	
	T1
	1 slots

	
	Twinitial
	2 slots

	
	Tw
	15 slots (unicast) / 25 slots (broadcast)

	Sensing distance (dsensing)
	750 m (highway)

	Unicast /groupcast session distance
	500 m

	Fixed or maximum number of retransmissions (without/with HARQ feedback, respectively), excluding initial reservation
	2


[bookmark: _In-sequence_SDU_delivery]
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