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1. Introduction
[bookmark: _GoBack]For the UE autonomous RA mode (Mode 2 in NR sidelink), the topic of resource reservation for the initial transmission of a packet TB for both periodic and aperiodic traffic was heavily discussed in RAN1 and some initial agreements were reached according to [1][2][3][4] and over the email discussion after RAN1#98bis. These are listed for convenience in the appendix at the end of this document. Beside the open issue of resource reservation for the initial transmission of a TB, there are also other many remaining issues associated with Mode 2 resource allocation. In this contribution, we firstly focus on some remaining issues from the last RAN1#98bis meeting on the mixed blink and feedback-based retransmission for a TB and the set of values that can be (pre-)configured for limiting the maximum number of HARQ (re-)transmissions of a TB. It is followed by the discussion on aspects of sensing and resource selection particularly relating to sub-mode 2(a), including potential enhancements from the LTE-V2X mechanism such as short-term sensing, resource reservation for initial transmission and resource selection enhancement due to Tx power control in NR sidelink and to replace zone-based RP. At last but not the least, remaining details of SL resource pre-emption for high priority transmissions.

2. Discussion
2.1 Some remaining issues from RAN1#98bis
One of the leftovers / FFS items from the last RAN1#98bis meeting was about whether to support HARQ (re)transmission for a TB can have a mixed blind and feedback-based approach. In our opinion, this feature is useful for early termination of delivery for a TB. That is, right now it is agreed to support NMAX = 3 where an SCI can indicate up to 3 resources, it should be allowed for a Tx-UE to perform blind retransmissions for a TB until an ACK is received. In an event of not receiving an ACK or NACK from the Rx-UE even when HARQ reporting is enabled (e.g. in unicast), the Tx-UE would interpret this as a NACK and perform retransmission of the same TB. Another scenario is when the measured CBR is changed from a low range to a congested environment and a Tx-UE would switch from blind retransmission to feedback-based retransmission. Another scenario is when NACK in constantly reported for a TB and the PDB remaining time is short. In this case, a Tx-UE may wish to switch from feedback-based to blind-based retransmission for the TB. Therefore, it is important to support this behaviour.
Proposal 1: It is recommended to support HARQ (re)transmission for a TB can have a mixed blind and feedback-based approach.
[bookmark: _Hlk20836396]Another remaining / FFS item was about the set of values that can be (pre-)configured for limiting the maximum number of HARQ (re-)transmissions of a TB at least for mode 2.  The maximum number of HARQ (re)transmissions of a TB is heavily linked/related to UE soft-buffer management. Setting this limit to a larger value means a UE potential need to store softbits of a TB longer in the buffer, and thus reducing amount of available memory for receiving other TBs. Generally, to meet high SL reliability requirement, the total number of (re)transmissions would not be too large, e.g. not more than 8. If a Tx-UE experiences the number of retransmissions for a TB is large (e.g. higher than 8), it generally means the link / channel condition is not ideal and it has set its MCS level too high. By (re)transmitting the same TB as it is with different RV would not improve reception reliability. Therefore, it should immediately give up and re-encode the TB with lower MCS and/or use larger sub-channels. This would also help Rx-UE to clear its buffer earlier. Therefore, we recommend the set of values to be [4, 8, 12] that can be (pre-)configured and this should be resource-pool specific.
Proposal 2: It is recommended the set of values to be [4, 8, 12] that can be (pre-)configured and this should be resource-pool specific.
Another remaining / FFS item was about whether if resource allocation/indication in SCI with full flexibility in time and frequency position is limited for some cases. In our opinion, we don’t see any case where the full flexibility should be limited just to save a few bits for the 1st stage SCI. In our view, the full flexibility is much more important than saving just a few bits, especially we have not finalised the design for the 1st stage SCI, where the frequency allocation could still be spanning the whole sub-channel. Furthermore, the size of window W should be limited based on the number of bits for the time gap indication in SCI.
Proposal 3: Full flexibility in time and frequency position should always be allowed for resource indication in SCI and the size of window W should be limited based on the number of bits for the time gap indication in SCI.
Regarding another remaining / FFS item on whether an additional field (either a reservation period or a time gap > W) in SCI is indicated for sidelink resource reservation for an initial transmission of a different TB, in our opinion Option 1-a would be the closest behaviour to the LTE V2X operation and therefore it should be selected to support periodic traffic. As such, the number of subsequent reservation periods should also be the same as the LTE V2X (i.e. period = 1) and NMAX is always same regardless if a period > W is additionally signalled or not from SCI size perspective.
Proposal 4: A period > W is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods.
Proposal 5: The number of subsequent reservation periods should also be the same as the LTE V2X (i.e. period = 1).
Proposal 6: NMAX is always same regardless if a period > W is additionally signalled or not from SCI size perspective.
On one of the last remaining issues relating to UE processing time at the end of a sensing window (Tproc,0) and after a resource (re)selection trigger (Tproc,1), in our opinion they should be defined separately, same as in LTE V2X. Since these two UE processing times are relating to different operations and they are used for different purposes, it would actually be more confusing if they are combined and we can no longer distinguish between them in the spec.
[bookmark: _Hlk24060127]As for T3, it is related to the scenario where a UE has detected one or more of its selected or already signalled / reserved resources are indicated by a different UE and the UE is triggered to perform reselection of resource(s), in our opinion, it is no different to the case where the PHY layer receives a packet TB from the upper layer and needs to perform step 1 and step 2. As such, T3 should be equal to Tproc,0 + Tproc,1.
Proposal 7: Tproc,0 and Tproc,1 should be defined separately, as in LTE V2X.
Proposal 8: T3 should be equal to Tproc,0 + Tproc,1
2.2 Resource sensing and selection aspects
2.2.1 Resource reservation for initial transmission
During the past few meetings in RAN1, this topic has been extensively discussed and many simulation results were provided and shown performance gains from reserving resource for the initial transmission of a packet TB. Due to split of opinions among the companies, currently there are 3 alternatives on the table to be down-selected from in the next RAN1 meeting:
· Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
· Alt. 1-2: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for the initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI 
· 1st stage SCI indicates that PSSCH REs are occupied by 2nd stage SCI
· Alt. 2: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
· Alt 1 is not supported in this case
In Alt.1-1, a single sub-channel of PSCCH+PSSCH containing the initial transmission of a TB is transmitted and at the same time resources with more sub-channels for retransmission of the same TB are also indicated in SCI from a Tx-UE. The main working principle of this alternative is that it relies on only a single sub-channel is used for the very first / initial transmission to reduce collision probability with and hence being able to successfully reserve resources for the subsequent retransmission of the same TB. However, since only a single sub-channel is used for the first initial transmission, it is likely to have a coding rate much higher than 1 and as such Rx-UE would likely fail to decode this initial transmission most of the time and rely on the subsequent retransmissions.
In Alt.1-2, a single sub-channel of only the 1st and 2nd stage SCI is transmitted for reserving resources with more sub-channels for the initial transmission and retransmissions of a TB. In this alternative, the resource for the initial transmission is actually reserved in advanced by the single sub-channel, so it is the same as the original intention of using a standalone PSCCH. Also, in this alternative, the 2nd stage SCI is encoded and transmitted using all of the PSSCH REs within a sub-channel. With this, it is expected the decoding performance for the 2nd stage SCI would be much better than Alt. 1-1 and provide a longer coverage. As such, more UEs would be aware of resource reservation signaled by the Tx-UE and less chance of Tx-collision for the initial transmission. And therefore, better PRR performance. Even if the single sub-channel transmission collides with SL transmissions from other UEs, due to lower coding rate for the 2nd stage SCI, it will perform better than Alt.1-1 and provide better resource protection/reservation to the subsequent (re)transmissions of the same TB. However, it does bring one additional complication to the sensing and resource selection procedure (in Step 1 and Step 2), where a UE will have to construct two different candidate resource sets, one for a single sub-channel size and the other one for the full sub-channel size for the corresponding TB. And during the selection procedure, the single sub-channel resource should be selected relatively early in the selection window or at least before the first full size sub-channel resource.
In Alt. 2, opposite to the first two alternatives, it simply does not provide resource pre-reservation for any (re)transmissions of a TB. The mechanism is simply the same as the one used in LTE V2X for aperiodic traffic, and thus no prior protection for the initial transmission. Although it is simpler, but it benefits from much lower processing complexity compared with the other two.
In Figure 1 and 2, we showed simulation results for resource reservation for the initial transmission of a TB (similar to Alt.1-2), short-term continuous sensing, and LTE SA decoding scheme (Alt. 2), where details description for the first two are provided in the following.
· Reservation for initial-Tx: It’s same working principle as LTE-sidelink mode 4 sensing and resource selection with a SA reading/sensing period prior to packet generation/arrival from the upper layers and a resource selection window after the packet generation/arrival. In this baseline scheme, the SA reading/sensing period is set at 50ms and the resource selection window is also set at 50ms for performance evaluation. Based on SA reading/sensing results, first a set of available PSSCH resources are determined within the resource selection window and a PSSCH resource is randomly selected among all of the available resources for data transmission. Then a PSCCH resource is also randomly selected for reserving the initial transmission within the resource selection window but before the selected PSSCH resource.
· Short term sensing (STS) continuous sensing: Same as the above reservation for initial-Tx scheme, a PSCCH and a PSSCH resource are randomly selected among the set of available / unused resources within the selection window. Furthermore, UE continue to perform SA reading and sensing before the associated PSCCH / reservation indication (SCI) for initial-Tx is transmitted. If potential Tx collision is detected (e.g. a reservation indication (SCI) is received from another UE indicating the same or overlapping the selected PSSCH resource), PSSCH resource is re-selected among the remaining available resources. 
Based on these results, it is observed that the standalone PSCCH for resource reservation for the initial transmission (Alt. 1-2) can provide a considerable performance gain over the LTE SA decoding scheme (Alt. 2) in both highway and urban scenarios with medium intensity aperiodic traffic. When it is combined with the short-term continuous sensing (which has been agreed in RAN1 with “m-T3”), the gain is even more significant. Therefore, we have the following proposal.
Proposal 9: Alt. 1-2 should be adopted for resource reservation of initial transmission.


Figure 1: PRR results for resource reservation for initial transmission of aperiodic traffic (highway)

Figure 2: PRR results for resource reservation for initial transmission of aperiodic traffic (urban)

2.2.3 Resource (re)selection / exclusion enhancements
[image: ]
Figure 3: Illustration of Tx collision/interference due to varying Tx power among different UEs
In NR-V2X there a few things / new features are different to LTE-V2X, such as support of radio level unicast and groupcast communications, and link level power control at least for the unicast and potentially for the groupcast as well. As such, Tx power level may be wildly varying even for UEs within the same geographical zone. In LTE-V2X, the zone-based resource allocation / partitioning for UEs was introduced to mitigate the IBE problem when two UEs are far apart but selecting the same or adjacent resources and causing collision/interference to the lower received power signal at the receiver. (also commonly known as the near-far effect). For NR sidelink, however, due to the above-mentioned new features of link level power control and support of unicast / groupcast communication, the zone-based resource partitioning won’t be effective anymore to mitigate the IBE problem. An example illustration of this problem is depicted in Figure 5, where UE1/UE2 are engaging in unicast communication and UE3/UE4 are in broadcast transmissions. Based on close proximity between UE1 and UE2, their sidelink Tx power would be lower due to power control (e.g. 10dBm) than UE3/UE4 without having power control (i.e. UE_powerclass = 23dBm). If following the existing resource selection mechanism based on a RSRP_threshold (per PPPP level), since the Tx power from UE1 is low, the power received by UE3 from UE1 could be below the RSRP_threshold. As such, UE3 may interpret UE1 is at a far distance and selects the same resource for its own transmission. Thus, causing Tx collision to UE1’s transmission and consequently UE2 won’t be able to decode UE1’s message correctly. In another scenario, if the measured RSRP level of UE1’s transmission is not below the RSRP_threshold, UE3 avoids selecting the same resource but selects a resource adjacent to UE1’s resource. In this scenario, since UE3’s Tx power is much larger than UE1, its transmission would still cause IBE problem to UE1’s transmission at the receiver UE (UE2).
To solve this IBE interference problem due to unicast/groupcast power control and mixed resource pool with broadcast transmissions, one could enhance the existing resource selection/exclusion procedure by indicating UE’s Tx power level directly to receiver UEs via SCI and adjusting resource selection / exclusion RSRP_threshold proportionally based on the indicated Tx power level to avoid selecting the same resources already reserved by the Tx-UE. In addition, the resource selecting UE should also exclude / avoid selecting resources that are adjacent to resources with measured RSRP levels of a large difference to its target transmission output power (e.g. difference < 10dB) to avoid the IBE interference problem.

All of these still can be done in addition to or without the zone-based resource partitioning. In summary, Tx power level should be indicated in SCI for:
· Adjusting RSRP_threshold at Rx-UEs according to the indicated Tx power to avoid selecting the same resource(s) and causing Tx collisions to surrounding unicast and groupcast transmissions.
· Avoiding selecting (i.e. to exclude) resources where measured SL-RSRP level of adjacent resources has large differences (e.g. 10dB) to the UE’s target Tx power.
· Allowing more precise and faster determination of feedback power for the Rx-UE due to faster pathloss calculation without waiting for any SL-RSRP measurement report. This can be particularly useful for determining the feedback power for NACK-only PSFCH in connection-less groupcast where there is no prior measurement and reporting of SL-RSRP. If a Rx-UE’s feedback power is too high, the Tx-UE may interpret there is a strong demand for retransmission. If feedback power is too low, it risks the NACK sequence not being detected by the Tx-UE.
· Allowing Tx-UE to flexibly adjust its Tx power for re-transmissions of the same TB, if necessary (as a side effect / benefit)

Proposal 10: TX power level should be indicated to in SCI.
Proposal 11: Sensing enhancement: RSRP_threshold should be adjusted based on the indicated Tx power level to avoid selecting the same resource and cause Tx collision.
Proposal 12: Resource selection / exclusion enhancement: Avoid selecting resources with a large difference between target Tx power and measured RSRP of adjacent resources, or Tx-UE should select resource(s) that are adjacent to resources with similar power to avoid creating interference.
2.3 Resource pre-emption
In the last RAN1#98bis meeting, SL resource pre-emption for higher priority packets was agreed to be supported for Mode 2. That is, a UE with lower priority packets should trigger reselection of already signalled and pre-empted resource(s) when it detects an overlap with resource(s) of a higher priority reservation from a pre-empting / different UE. This type of new behaviour is expected to be useful in medium to heavy congested resource pools, but some restrictions on performing the pre-emption should be imposed so to minimize negative impact to the pre-empted UEs with lower priority packets (e.g. no consistent pre-emption/take-over).
That is, 
· when the measured CBR level is low (i.e. not congested resource pool), there would be plenty of SL resources available for selection and there is no good reason for a UE to pre-empt SL resources that are already been signalled / reserved by another UE, even its packets have higher priority. Therefore, firstly a triggering condition to allow a UE to pre-empt resources from another UE should be imposed when measured CBR ≥ X%, where X is configurable between [60, 70, 80]. 
· additionally, a pre-empting UE (with higher priority packet) should not pre-empt / take over more than 50% of already signalled resources of the pre-empted UE (with lower priority packet) to minimise negative impacts to the pre-empted UE, where it may be difficult for the pre-empted UE to find and select another “replacement / alternative” resource(s).

Proposal 13: Pre-emption triggering conditions should include the followings:
· Resource pre-emption is allowed at least when the measured CBR ≥ X%, where X is configurable between [60, 70, 80]
· a pre-empting UE (with higher priority packet) should not pre-empt / take over more than 50% of already signaled resources of the pre-empted UE (with lower priority packet) to minimize negative impacts to the pre-empted UE
Furthermore, pre-emption should be allowed (enabled / disabled) at a per resource pool level by (pre-)configuration and only allowed for packet TBs at a certain priority level and below (e.g. level 4 and below). This is to avoid too frequent pre-emption are carried out within a resource pool and causing UEs with lower priority packets to trigger reselection all the time (unstable system). Additionally, RSRP threshold increment can be stopped for UEs who perform resource pre-emption.
Proposal 14: Pre-emption is allowed (enabled / disabled) at a per resource pool level by (pre-)configuration and only for packet TBs at a certain priority level and below (e.g. level 4 and below).
Proposal 15: RSRP threshold increment should be stopped for UEs who perform resource pre-emption.
Once a UE has detected its already signalling resource has been pre-empted by another UE with higher priority packet TB, the re-evaluation window for the pre-empted UE to reselect another resource should be within the bound from the time gap (allowed by SCI) before its next reserved resource to the time gap (allowed by SCI)  after the last reserved resource. According to an example diagram below in Figure 4, assuming a UE has reserved 4 resources (A, B, C, D) and the 3rd resource C is pre-empted by another UE with higher priority TB, the UE triggers reselection of the resource C and the re-evaluation window for step 1 and step 2 should be within the bound of 8 slots before resource A and 8 slots after resource D (assuming the time gap parameter in SCI is 3 bits to indicate up to 8 slots).
[image: ]
Figure 4
Proposal 16: RSRP threshold increment should be stopped for UEs who perform resource pre-emption.
Furthermore, within the re-evaluation window, non-overlapped resources that were previously reserved/signalled by the pre-empted UE should be excluded from the candidate resource set.
Proposal 17: Within the re-evaluation window, non-overlapped resources that were previously reserved/signaled by the pre-empted UE should be excluded from the candidate resource set.
3. Conclusion
In this contribution, we focus on mode 2 operation. In particular, discussions on the need, process, and simulation results for resource reservation of an TB initial transmission are firstly provided. It is followed by a discussion on short-term continuous sensing to show the performance of mode 2 can be further improved via simulation results. Other aspects such as SL resource pre-emption for high priority transmissions and resource reservation periods are also additionally discussed in this contribution. In summary, we have the following observations and proposals:
Proposal 1: It is recommended to support HARQ (re)transmission for a TB can have a mixed blind and feedback-based approach.
Proposal 2: It is recommended the set of values to be [4, 8, 12] that can be (pre-)configured and this should be resource-pool specific.
Proposal 3: Full flexibility in time and frequency position should always be allowed for resource indication in SCI and the size of window W should be limited based on the number of bits for the time gap indication in SCI.
Proposal 4: A period > W is additionally signalled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods.
Proposal 5: The number of subsequent reservation periods should also be the same as the LTE V2X (i.e. period = 1).
Proposal 6: NMAX is always same regardless if a period > W is additionally signalled or not from SCI size perspective.
Proposal 7: Tproc,0 and Tproc,1 should be defined separately, as in LTE V2X.
Proposal 8: T3 should be equal to Tproc,0 + Tproc,1
Proposal 9: Alt. 1-2 should be adopted for resource reservation of initial transmission.
Proposal 10: TX power level should be indicated to in SCI.
Proposal 11: Sensing enhancement: RSRP_threshold should be adjusted based on the indicated Tx power level to avoid selecting the same resource and cause Tx collision.
Proposal 12: Resource selection / exclusion enhancement: Avoid selecting resources with a large difference between target Tx power and measured RSRP of adjacent resources, or Tx-UE should select resource(s) that are adjacent to resources with similar power to avoid creating interference.
Proposal 13: Pre-emption triggering conditions should include the followings:
· Resource pre-emption is allowed at least when the measured CBR ≥ X%, where X is configurable between [60, 70, 80]
· a pre-empting UE (with higher priority packet) should not pre-empt / take over more than 50% of already signaled resources of the pre-empted UE (with lower priority packet) to minimize negative impacts to the pre-empted UE
Proposal 14: Pre-emption is allowed (enabled / disabled) at a per resource pool level by (pre-)configuration and only for packet TBs at a certain priority level and below (e.g. level 4 and below).
Proposal 15: RSRP threshold increment should be stopped for UEs who perform resource pre-emption.
Proposal 16: RSRP threshold increment should be stopped for UEs who perform resource pre-emption.
Proposal 17: Within the re-evaluation window, non-overlapped resources that were previously reserved/signaled by the pre-empted UE should be excluded from the candidate resource set.
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5. Appendix
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

RAN1#97
Agreements:
· NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB
· FFS impact on subsequent sensing and resource selection procedures
· At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported
· No additional signaling is defined for the purpose of release of unused resources by the transmitting UE
· FFS the behavior of the receiver UE(s) of this TB and other UEs

Conclusion:
· RAN1 to discuss further the following
· Maximum number of blind retransmissions supported for one TB
· Maximum number of reserved blind retransmission
· Maximum number of HARQ feedback-based retransmissions supported for one TB
· Maximum number of reserved HARQ feedback-based retransmission 

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

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


Agreements:
· Support a sub-channel as the minimum granularity in frequency domain for the sensing for PSSCH resource selection
· No additional sensing for other channels

RAN1#98
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

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

Agreements:
· In Mode-2, SCI payload indicates sub-channel(s) and slot(s) used by a UE and/or reserved by a UE for PSSCH (re-)transmission(s) 
· SL minimum resource allocation unit is a slot
· FFS whether when the resource allocation is multiple slots, the slots can be aggregated
· FFS whether in case of multiple slots, the indicated slots are contiguous or not

Working assumption:
· An indication of a priority of a sidelink transmission is carried by SCI payload
· This indication is used for sensing and resource (re)selection procedures
· This priority is not necessarily the higher layer priority

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
RAN1#98bis
Agreements:
· Maximum number of HARQ (re-)transmissions is (pre-)configured per priority per CBR range per transmission resource pool	
· The priority is the one signaled in SCI
· This includes both blind and feedback-based HARQ (re)-transmission
· The value range is any value from 1 to 32
· If the HARQ (re)transmissions for a TB can have a mixed blind and feedback-based approached (FFS whether or not to support this case), the counter applies to the combined total
Agreements:
· Resource (re-)selection procedure supports re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation
· The re-evaluation of the (re-)selection procedure for a resource reservation signalled in a moment ‘m’ is not required to be triggered at moment > ‘m – T3’ (i.e. resource reselection processing time needs to be ensured)
· FFS condition to change resource(s) from previous iteration to resource(s) from current iteration
· FFS relationship of T1 and T3, if any
· FFS whether to handle it differently for blind and feedback-based retransmission resources
Agreements:
· In Step 1, initial L1 SL-RSRP threshold for each combination of pi and pj is (pre-)configured, where pi - priority indication associated with the resource indicated in SCI and pj - priority of the transmission in the UE selecting resources
Agreements:
· In Step 1, when the ratio of identified candidate resources to the total number of resources in a resource selection window, is less than X%, all configured thresholds are increased by Y dB and the resource identification procedure is repeated
· FFS value(s)/configurability of X 
· At least one value of X=20
· Y=3
· FFS other conditions to stop RSRP threshold increment, if any
Agreements:
· Support a resource pre-emption mechanism for Mode-2
· A UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold
· Only the overlapped resource(s) is/are reselected
· FFS
· the timeline for reselection
· other details
· FFS whether or not to support other potential UE behaviour (e.g, power boosting/reduction)
· This mechanism can be enabled or disabled, per resource pool
· FFS details
Agreement:
· Support at least an initial transmission and reservation of the resource(s) for retransmission(s) to have the same number of sub-channels
· To down-select in the early week of RAN1#99 one of the following: 
· Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
· Alt. 1-2: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for the initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI
· 1st stage SCI indicates that PSSCH REs are occupied by 2nd stage SCI
· Alt. 2: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
· Alt 1 is not supported in this case
· Companies are encouraged to provide more analysis and evaluations for the above 3 alternatives

Agreement:
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is disabled, NMAX is 3
· SCI signaling is designed to allow to indicate 1 or 2 or 3 resources at least of the same number of sub-channels with full flexibility in time and frequency position in a window W of a resource pool 
· FFS: if full flexibility is limited in some cases
· Value 2 or 3 is (pre-)configured per resource pool
· FFS size of window W

Agreement:
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, select in RAN1#99 from the following: 
· Option 1-a. A period > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods 
· FFS number of subsequent reservation periods
· FFS NMAX is always same regardless if a period > W is additionally signaled or not for SCI size perspective. 
· Option 1-b. A time gap > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at resources indicated by the time gap 
· FFS NMAX is always same regardless if a time gap > W is additionally signaled or not for SCI size perspective. 
· Option 2. There is no additional field (NDI and HARQ ID are used at the moment of SCI reception) to distinguish reservation for another TB), and at least one of NMAX resources can be signaled beyond window W

Agreement:
· For a given time instance n when resource (re-)selection and re-evaluation procedure is triggered 
· The resource selection window starts at time instance (n + T1), T1 ≥ 0 and ends at time instance (n + T2) 
· The start of selection window T1 is up to UE implementation subject to T1 ≤ Tproc,1
· T2 is up to UE implementation with the following details as a working assumption:
· T2 ≥ T2min
· If T2min > Remaining PDB, then T2min is modified to be equal to Remaining PDB
· FFS other details of T2min including whether the minimum window duration T2min - T1 is a function of priority
· UE selection of T2 shall fulfil the latency requirement, i.e. T2 ≤ Remaining PDB
· A sensing window is defined by time interval [n – T0, n – Tproc,0) 
· T0 is (pre-)configured, T0 > Tproc,0 FFS further details
· FFS, if Tproc,0 and Tproc,1 are defined separately or as a sum
· FFS relation of T3, Tproc,0, Tproc,1 
· Time instances n, T0, T1, T2, T2min are measured in slots, FFS Tproc,0 and Tproc,1
Agreement:
· A UE is expected to select resources for all intended (re-)transmissions within the PDB, i.e. the number of intended (re-)transmissions is an input to the resource (re-)selection procedure
Highway - Aperiodic traffic (medium intensity)

Reservation for initial-Tx	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0.99739999999999995	0.99129599999999995	0.98253999999999997	0.97386899999999998	0.96578299999999995	0.95694100000000004	0.94532799999999995	0.93547000000000002	0.92686199999999996	0.91778099999999996	0.90571000000000002	0.898115	0.889378	0.87860099999999997	0.87063900000000005	0.860711	0.85188600000000003	0.84319500000000003	0.83338000000000001	0.82854099999999997	0.82148399999999999	0.81521500000000002	0.80733900000000003	0.80007700000000004	0.79545699999999997	0.78225599999999995	STS continuous sensing	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0.99966299999999997	0.998749	0.99763999999999997	0.99624900000000005	0.99465700000000001	0.99287599999999998	0.99102199999999996	0.98820200000000002	0.98619900000000005	0.9839	0.98067400000000005	0.97783699999999996	0.97594800000000004	0.97338599999999997	0.97069000000000005	0.96700200000000003	0.96644099999999999	0.96335300000000001	0.95923999999999998	0.95761200000000002	0.95483700000000005	0.95287999999999995	0.94899199999999995	0.94592200000000004	0.94405099999999997	0.93927700000000003	LTE SA Decoding	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0.99590299999999998	0.98733099999999996	0.97451100000000002	0.961256	0.94934600000000002	0.93655600000000006	0.91929000000000005	0.90753399999999995	0.89451499999999995	0.88134800000000002	0.86670100000000005	0.854989	0.84161900000000001	0.83225000000000005	0.82098099999999996	0.80806800000000001	0.79500199999999999	0.78934099999999996	0.77675799999999995	0.76809799999999995	0.76015900000000003	0.74847399999999997	0.74422299999999997	0.73189099999999996	0.72595299999999996	0.71850000000000003	Distance (every 20m)


PRR (%)




Urban - Aperiodic traffic (medium intensity)

STS continuous sensing	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0.99682000000000004	0.97528700000000002	0.92142800000000002	0.85703399999999996	0.80031300000000005	0.74399400000000004	0.68246600000000002	0.63175400000000004	0.57803099999999996	0.52276	0.46364499999999997	0.41236200000000001	0.212641	0.21506600000000001	0.213699	0.19787199999999999	0.185692	0.167992	0.15054100000000001	0.14025299999999999	0.12989700000000001	9.1076000000000004E-2	8.5443000000000005E-2	8.4605E-2	6.3158000000000006E-2	4.6813E-2	LTE SA Decoding	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	0.98551100000000003	0.92887799999999998	0.84914199999999995	0.77193999999999996	0.70677000000000001	0.65010199999999996	0.59414999999999996	0.54097799999999996	0.49398599999999998	0.44309700000000002	0.40182400000000001	0.35309400000000002	0.21824199999999999	0.21501100000000001	0.20291300000000001	0.18825700000000001	0.17043700000000001	0.15476599999999999	0.14049	0.12572	0.115914	8.5959999999999995E-2	8.2275000000000001E-2	7.5739000000000001E-2	5.5953000000000003E-2	4.2883999999999999E-2	Distance (every 20m)


PRR (%)
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