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1 Introduction
In RAN2#119bis-e, an initial discussion about CAPC determination took place.  In addition, RAN1 has been discussing both COT sharing and resource allocation aspects for SL-U.  In this contribution, we discuss each of there areas and the RAN2 impacts.
2 Discussion
2.1 CAPC Determination
In NR-U, LBT parameters are determined based on the channel access priority class (CAPC).  NR-U defines 4 values of CAPC, where each CAPC corresponds to a set of different LBT parameters.  For example, for type 1 DL the CAPC to LBT parameter mapping is given below:
Table 4.1.1-1: Channel Access Priority Class (CAPC)
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sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}


The CAPC value (1-4) can be either fixed or configurable depending on the contents of the transmission.  It is fixed for MAC CEs (either highest priority or lowest priority, depending on the MAC CE) and SRB, and configurable by the gNB for SRB2 and DRBs.  When determining the CAPC of a DRB, QoS is considered.  Mapping between 5QI and CAPC is used at the gNB for DL transmission, while for UL transmissions where the CAPC is not provided in DCI, the UE uses the CAPC configured with the LCH.  For SL-U a similar relationship between QoS and CAPC should exist.  

Observation 1:
Similar dependence as in NR-U of CAPC on QoS can be expected for SL-U.
At RAN2#119bis-e, a working assumption was taken to use PQI to determine the CAPC mapping, as in NR-U, and to use at least PDB for determination of the CAPC.  Then for SL-DRB, the CAPC value is (pre)configurable per-DRB value as in NR-U.  In our understanding, this follows the same framework as in NR-U, where the gNB uses the QoS parameters to determine the CAPC and then configures each DRB with a CAPC based on the QoS to CAPC mapping.

Whether in dedicated signaling, SIB, or preconfiguration, the UE should have, as part of its DRB configuration, the CAPC value to use for that DRB.  The possibility of using multiple configurations (e.g. for different CBR or cast type) can be discussed later by RAN2.  However, as a baseline, a network (pre)configured CAPC for each DRB should serve as the first step of the design.

Proposal 1:
As in NR-U, the network uses a CAPC table to (pre)configure each DRB with a CAPC based on the QoS flows that can be mapped to that DRB

For SL however, MCR is an additional QoS parameter that is used and may also affect CAPC determination.  Specifically, the larger the minimum communication range, the higher the likelihood that a larger number of other SL UEs will need to receive the transmission and potentially respond with HARQ feedback.  This may affect the priority class of the channel access and can be handled by having mapping of both PDB/PQI and MCR to each CAPC value.    
Proposal 2:
In addition to PDB, MCR is used as a criterion to determine the CAPC mapping at the network.

The next issue that was initially discussed in RAN2#119bis-e is how to determine the CAPC based on multiplexing of logical channels with different CAPC at the UE.  For mode 1 transmissions, we see no difference between SL-U and NR-U.  Specifically, the network schedules the resources in either case, and the rules for multiplexing of data should be similar.
Proposal 3:
For mode 1 transmissions, when SL logical channels with different (pre)configured CAPC are multiplexed into a MAC SDU without MAC CE or SCCH SDU, the UE uses the highest CAPC value (lowest priority) of the SL logical channels as the CAPC of the SDU.

In the case of mode 2, however, scheduling is done at the UE based on availability of the resources (i.e. via sensing), and it may be more difficult to schedule resources so that the same priority(ies) are always included in the grant.  For this case, it would be best to not penalize the high priority transmissions which may be multiplexed in a grant with the low priority transmissions. 
Proposal 4:
For mode 2 transmissions, when SL logical channels with different (pre)configured CAPC are multiplexed into a MAC SDU without MAC CE or SCCH SDU, the UE uses the lowest CAPC value (highest priority) of the SL logical channels as the CAPC of the SDU.

In SL-U a single priority (the highest priority CAPC) is assigned to a PDU that contains only a SL MAC CE.  When SL MAC CE is included with STCH, we did not agree whether to continue to use the highest priority for such SDU.  In our opinion, for this case, we should keep the rule as close as possible to NR-U, and simply use the multiplexing rule associated with the data itself (whether mode 1 or mode 2).  Otherwise, a UE may be included to include MAC CEs (e.g. for IUC) to increase the likelihood of having low priority data access the unlicensed channel more easily.
Proposal 5:
When MAC CE(s) are multiplexed with STCH, the UE uses the highest or lowest of the CAPC value(s) associated with the SL logical channels, as in the case of data only.

Finally, RAN1 also discussed the CAPC to be applied to PSFCH and SSB transmissions without any conclusions.  In our opinion, RAN2 can conclude on these issues.  Since these are short transmissions which are necessary for correct operation on SL, we think they should be assigned the highest priority CAPC.
Proposal 6:
Standalone PSFCH transmissions use the lowest (highest priority) CAPC value.

Proposal 7:
Standalone SSB transmissions use the lowest (highest priority) CAPC value.

2.2 COT Sharing

COT sharing between UEs is being discussed by RAN1.  RAN1 is currently discussing two alternatives for COT sharing whereby the decision of whether a UE can share a COT is dependent on two factors:

· The transmitting UE should be the target receiver of the transmission that initiated the COT  
· The CAPC of the data transmitted by the transmitting UE should be less than or equal to the CAPC used when the COT was initiated.

Interpretation of the “target receiver” may depend on whether the sharing is being done in a unicast or groupcast scenario.  For a unicast scenario, the situation is straightforward.  If UE1 and UE2 have a unicast link, UE2 can perform a transmission in a COT initiated by UE1 when UE1 initiated the COT to transmit to UE2.  A third UE (UE3) cannot transmit in a COT initiated by UE1 if it does not share a unicast link with that UE.  

[image: image9.emf]UE1

UE2

UE3


From the MAC layer perspective, the transmitting UE (e.g., UE2) may have a grant (either mode 1 or mode 2) whose timing satisfies the COT sharing rules with respect to the COT initiated by the first UE (UE1).   The transmitting UE may also have data for other destinations (e.g., UE3) whose transmissions may not satisfy the COT sharing rules set out by RAN1.  Similarly, the transmitting UE may have data associated with different CAPC and may be allowed to transmit only the data associated with certain CAPC if it intends to share the COT.  From this perspective, it would be most efficient for the transmitting UE to have some restriction of the allowable data (e.g., an LCP restriction) to apply on the grant that enables COT sharing.
Proposal 8:
For unicast transmissions, a grant allowing a UE to share a COT initiated by another UE should be used only for transmissions associated with the same unicast link and a CAPC less than or equal to the CAPC that initiated the COT
The scenario for groupcast and broadcast can be slightly more complex.  Namely, the “target receiver” for a groupcast transmission is associated with the groupcast/broadcast L2 destination ID and can consist of multiple UEs.  This can lead to a situation where a UE transmitting data associated with the same L2 destination ID but being located geographically far away from the UE that initiated the COT will end up trying to share the COT because multiple other UEs also transmitting data using the same broadcast L2 ID shared the COT.  This is illustrated in the following figure.
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As a result, using only the L2 destination ID to decide whether a UE can use a grant without initiating a new COT may lead to interference to other systems.  An additional restriction should be added in addition to the L2 ID to avoid such a scenario.  This may involve adding information into each transmission to allow the UE which uses a grant to know which UE in the group initiated the COT.   

Proposal 9:
For groupcast/broadcast transmissions, a grant allowing a UE to share a COT initiated by another UE should be used only for transmissions associated with the same L2 destination ID and a CAPC less than or equal to the CAPC that initiated the COT.  FFS on how to avoid sharing by a UE that receives the same L2 destination ID from a UE that is not the COT initiator or is multiple levels of transmissions away from the COT initiator.
2.1 Resource Allocation

RAN1 has agreed to strive for a common solution for SL-U in both mode 1 and mode 2.  In essence, the LBT procedure at the PHY layer should be mostly transparent to the resource allocation mode.  At the MAC and RRC layers, however, there are some key differences between mode 1 and mode 2 and which parts of the solution can be common require consideration of each mode in detail.   

In mode 1, the gNB allocates grants to the UE via DCI.  The mechanism for the grant could be similar to UL scheduling in NR-U.  However, one main difference is that for NR-U, the gNB itself can initiate a COT, and can therefore schedule UL accordingly.  In SL-U, since the gNB does not perform LBT, it needs to rely on reporting of COT information by the SL-UEs which are actually performing LBT in order to schedule the resources efficiently.  COT information reported by a UE may consist of detected and/or initiated COTs by the UE, the remaining COT duration, identity of the UE that initiated a COT, LBT failure, etc.  The exact contents can be further discussed by RAN2. 

Proposal 10:
A SL-U in mode 1 can report COT information to the gNB for scheduling purposes.  FFS on the contents of the report. 

In mode 2, the UE performs resource selection when it has data available and then performs data transmission in the selected resources.  The main task of the MAC layer is to randomly select from the set of available resources provided by the PHY layer.  Although RAN1 is still discussing the resource selection procedure, it is quite likely that whether a UE will successfully access the channel or fail LBT may not be known at the time of resource selection.  However, there may still be mechanisms for resource selection that impact the selection process at the MAC layer.  Specifically, when the PHY layer provides the set of available resources to the MAC layer, the MAC layer could select resources in such a way as to favour the maintenance of a COT by the UE.  Furthermore, RAN1 is also discussing the support of multi-consecutive slots, which itself may have RAN2 impacts on resource selection.  Due to the overlap with such early RAN1 discussions, it may be best to delay discussions of mode 2 resource allocation in RAN2 until some further progress is made in RAN1.

Proposal 11:
Further progress in RAN1 should be made before RAN2 discusses the impacts of LBT on resource selection for mode 2. 

3 Conclusion
In this contribution, the following observations were made on CAPC determination and COT sharing:
Observation 1:
Similar dependence as in NR-U of CAPC on QoS can be expected for SL-U.
Based on these observations, the following conclusions were made:

Proposal 1:
As in NR-U, the network uses a CAPC table to (pre)configure each DRB with a CAPC based on the QoS flows that can be mapped to that DRB

Proposal 2:
In addition to PDB, MCR is used as a criterion to determine the CAPC mapping at the network.

Proposal 3:
For mode 1 transmissions, when SL logical channels with different (pre)configured CAPC are multiplexed into a MAC SDU without MAC CE or SCCH SDU, the UE uses the highest CAPC value (lowest priority) of the SL logical channels as the CAPC of the SDU.

Proposal 4:
For mode 2 transmissions, when SL logical channels with different (pre)configured CAPC are multiplexed into a MAC SDU without MAC CE or SCCH SDU, the UE uses the lowest CAPC value (highest priority) of the SL logical channels as the CAPC of the SDU.

Proposal 5:
When MAC CE(s) are multiplexed with STCH, the UE uses the highest or lowest of the CAPC value(s) associated with the SL logical channels, as in the case of data only.

Proposal 6:
Standalone PSFCH transmissions use the lowest (highest priority) CAPC value.

Proposal 7:
Standalone SSB transmissions use the lowest (highest priority) CAPC value.

Proposal 8:
For unicast transmissions, a grant allowing a UE to share a COT initiated by another UE should be used only for transmissions associated with the same unicast link and a CAPC less than or equal to the CAPC that initiated the COT

Proposal 9:
For groupcast/broadcast transmissions, a grant allowing a UE to share a COT initiated by another UE should be used only for transmissions associated with the same L2 destination ID and a CAPC less than or equal to the CAPC that initiated the COT.  FFS on how to avoid sharing by a UE that receives the same L2 destination ID from a UE that is not the COT initiator or is multiple levels of transmissions away from the COT initiator.

Proposal 10:
A SL-U in mode 1 can report COT information to the gNB for scheduling purposes.  FFS on the contents of the report. 

Proposal 11:
Further progress in RAN1 should be made before RAN2 discusses the impacts of LBT on resource selection for mode 2. 
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