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[bookmark: _Ref466049030]Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469]In this paper, we discuss some miscellaneous MAC issues left. 
[bookmark: _Ref489281230]Discussion
[bookmark: _Toc528339362][bookmark: _Toc528508885][bookmark: _Toc528877232][bookmark: _Toc528877261][bookmark: _Toc686697][bookmark: _Toc7520862][bookmark: _Toc7520914]On support of groupcast HARQ
[bookmark: _Toc524990168][bookmark: _Toc525034673][bookmark: _Toc525034698][bookmark: _Toc525036412][bookmark: _Toc525313102][bookmark: _Toc525313112][bookmark: _Toc528339360][bookmark: _Toc528508883][bookmark: _Toc528877230][bookmark: _Toc528877259][bookmark: _Toc686695][bookmark: _Toc970977][bookmark: _Toc971002][bookmark: _Toc971031][bookmark: _Toc971195]In the last RAN1 meeting, the following agreements were made: 
	[bookmark: _Hlk29546575]Agreements in RAN1#100e: 
  One of the following two options is (pre-)configured per resource pool.
  Option 1: The set of PRBs for the candidate PSFCH resource is determined by the starting sub-channel and slot used for that PSSCH.
  Option 2: The set of PRBs for the candidate PSFCH resource is determined by the sub-channel(s) and slot used for that PSSCH.
· RAN1 assumes that RAN2 will handle selection of appropriate groupcast HARQ feedback option. From RAN1 perspective, a TX UE can use GC HARQ feedback Option 2 only when the group size is not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource. 



In case the resource pool is configured with PSFCH resource following option 2 (i.e. The set of PRBs for the candidate PSFCH resource is determined by the sub-channel(s) and slot used for that PSSCH), the actual amount of PSFCH resources is dependent on how many sub-channels the generated TB will occupy. In this case, a TB occupying more sub-channels with more PSFCH resources can support GC HARQ option 2 of larger group size. 
[bookmark: _Toc37336733]In case the resource pool is configured with PSFCH resource following option 2 (i.e. The set of PRBs for the candidate PSFCH resource is determined by the sub-channel(s) and slot used for that PSSCH), the actual amount of PSFCH resources is dependent on how many sub-channels the generated TB will occupy.

Given PSFCH configuration option1 and option2, to achieve a unified packet treatment within the same group, the case with least PSFCH resources should be considered when selecting GC HARQ FB option. That is GC HARQ FB option 2 will be selected only if the amount of PSFCH resources for one sub-channel is larger than the group-size. 
[bookmark: _Toc37336734]A TB will occupy at least one sub-channel, thus for groupcast at least PSFCH resources associated with one sub-channel can be used to transmit HARQ FB for a TB.  
[bookmark: _Toc37338841]The MAC entity of the transmitter UE selects GC HARQ FB option 2 only if the amount of PSFCH resources for one sub-channel is larger than the group size.
In the previous discussion, some companies believe it is beneficial to let gNB be aware of the group size so as to adjust the amount of PSFCH resources in a given pool. In this way, gNB can provide a more suitable pool/PSFCH configuration to better support GC HARQ FB option 2. However, in our understanding, even though gNB can adjust the amount of PSFCH resources in the given pool, but it is not enough to ensure GC HARQ FB option 2 can be always supported since the group size might change dynamically, and there could be different groups under the same gNB of different sizes. In addition, it is not a good idea to let gNB adjust the resource pool configuration dynamically according to the real time group sizes within its coverage.
[bookmark: _Toc37336735]The group size might change dynamically and there could be multiple groups of different sizes within gNB coverage.
[bookmark: _Toc37336736]Adjusting resource pool configuration dynamically should be avoided.
[bookmark: _Toc37338842]For SL groupcast communication, UE does not report the associated group size to gNB.

On SL CSI report handling
In the previous RAN2 meeting, the following agreements were made, we further discuss the left issues in this section. 
	Agreements on CSI report: 
Confirm the working assumption “For mode1 if there is no configured SL-resource, a SL CQI/RI reporting MAC CE may trigger SR and be mapped to one SR configuration” as an agreement. FFS for “zero” case.



In the current spec, whether UE is enabled to do CSI acquisition and the corresponding SR configuration is provided by dedicated RRC configuration when UE is in RRC_CONNECTED. Therefore, logically speaking, when a UE is enabled with CSI acquisition, it will not work if no SR is provided. If the NW finds it’s difficult to provide SR resources for SL CSI report, e.g. due to limited resources, the NW may disable SL CSI acquisition as well. 
SL-ConfigDedicatedNR information element
-- ASN1START
-- TAG-SL-CONFIGDEDICATEDNR-START

SL-ConfigDedicatedNR-r16 ::=                 SEQUENCE {
    …

    sl-CSI-Acquisition-r16                       ENUMERATED {enabled}                                                       OPTIONAL,    -- Need N
    sl-CSI-SchedulingRequestId-r16               SchedulingRequestId                                                        OPTIONAL,    -- Need N
	…
}

SL-DestinationIndex-r16  ::=                     INTEGER (0..maxNrofSL-Dest-1-r16)


-- TAG-SL-CONFIGDEDICATEDNR-STOP
-- ASN1STOP

[bookmark: _Toc37338843]Once CSI acquisition is enabled, a corresponding SR configuration is expected in the same dedicated RRC configuration. RAN2 does not consider the case that CSI acquisition is enabled but zero SR configuration is provided. 

 Resource pool configuration and selection
In the following LS from RAN1, it is clarified that a UE can be configured with multiple resource pools on the same carrier. 
	R1-2001304 Reply LS on NR V2X resource pool configuration and selection

Question 3: Whether an NR V2X mode 2 UE can select multiple resource pools on single carrier from RAN1 perspective?
· Answer: An operation of the sensing, resource (re-)selection, and related procedures occurs in a single resource pool for transmission. A UE can be (pre-)configured with multiple resource pools in SL BWP on a carrier. The UE may perform the operations in multiple resource pools simultaneously, but can only transmit one PSCCH/PSSCH in one of them in a SL slot. On the other hand, a UE should be able to receive in multiple resource pools in SL BWP on a single carrier.



[bookmark: _Toc32417396][bookmark: _Toc37336737]Multiple resource pools can be configured in a single carrier for SL transmission. 
In another aspect, NR SL supports different HARQ configurations, and the transmitted TB may request ACK/NACK feedback, or NACK only feedback, or no feedback at all. Transmitting a HARQ feedback must use the PSFCH resource configured in the same resource pool as agreed in RAN1#96bis meeting. Therefore, selection of resource pool must consider if the resource pool can support demanded HARQ procedure.
	RAN1#96bis (Xi’an, China)
Agreements:
· It is supported, in a resource pool, that within the slots associated with the resource pool, PSFCH resources can be (pre)configured periodically with a period of N slot(s)
· N is configurable, with the following values
· 1
· At least one more value >1
· FFS details
· The configuration should also include the possibility of no resource for PSFCH. In this case, HARQ feedback for all transmissions in the resource pool is disabled
· HARQ feedback for transmissions in a resource pool can only be sent on PSFCH in the same resource pool



[bookmark: _Toc32417397][bookmark: _Toc37336738]To enable HARQ feedback transmission, the selected resource pool must be configured with PSFCH resource. 

In Mode 1, when gNB assigns SL grant to a UE, the resource pool selection is implicitly considered and whether the given SL grant is expecting a HARQ feedback is indicated in the DCI as proposed in our companion paper [4]. 
In Mode 2, the UE must autonomously select resources for transmission, which may be organized in multiple transmit pools. As stated above, a transmission pool may or may not be configured with feedback PHY resources (i.e., PSFCH resources). Thus, the UE must first select a pool. The selection of the pool may be restricted, at least, by the HARQ mode required for transmission. Once the pool is selected, the resource allocation procedure determines the resources to be used for transmission. In this way, by appropriately selecting the pool and resources from within that pool, the resulting grant is suitable for requesting SL HARQ feedback, if so required. Example restrictions could be:
· For SL transmissions triggered by data that requires HARQ feedback, a resource pool with PSFCH resource is selected. 
· For SL transmissions triggered by data that does not require HARQ feedback, any resource pool can be selected.

[bookmark: _Toc32417398][bookmark: _Toc37336739]To obtain a Mode-2 grant, the UE first selects a pool and then applies the resource allocation procedure to the selected pool.
[bookmark: _Toc32417388][bookmark: _Toc37338844]RAN2 introduces Mode 2 pool selection restriction, at least, by the HARQ mode required for transmission. 

a.	For SL transmissions triggered by data that requires HARQ feedback, a resource pool with PSFCH resource is selected. 
b.	For SL transmissions triggered by data that does not require HARQ feedback, any resource pool can be selected.
Resource selection for HARQ retransmissions
[bookmark: _Hlk16259064]In NR SL mode 2, after selecting resources for the initial transmission of a MAC PDU, UE will then select resources for required HARQ retransmissions as highlighted in yellow. However, it’s not clear what will happen if the available resources are not enough for the required number of HARQ retransmissions. For example, N times HARQ retransmission is selected for one MAC PDU, however the available resources can only support N-1 times HARQ retransmission. In our view, the simplest way out is to not do any HARQ retransmission. Another alternative is to only perform those number of HARQ retransmissions that can be supported and forget about those left. 
	R2-2001969: 
5.X.1.1:
If the MAC entity has been configured by RRC to transmit using pool(s) of resources in a carrier as indicated in TS 38.331 [5] or TS 36.331 [xy] based on sensing or random selection, the MAC entity shall for each Sidelink process:
NOTE:	If the MAC entity has been configured by RRC to transmit using neither SL-RNTI nor SLCS-RNTI but is configured by RRC to transmit using a pool of resources in a carrier as indicated in TS 38.331 [5], the MAC entity can create a configured sidelink grant on the pool of resources only after releasing other configured sidelink grant(s), if any.
1>	if the MAC entity has selected to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs, and SL data is available in a logical channel:
2> perform the TX resource (re-)selection check as specified in clause 5.x.1.2;
NOTE:	The MAC entity continuously performs the TX resource (re-)selection check until the corresponding pool of resources is released by RRC or the MAC entity cancels selecting to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs.
2>	if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check:
3>	select one of the allowed values configured by RRC in sl-ResourceReservePeriodList and set the resource reservation interval with the selected value;
3>	randomly select, with equal probability, an integer value in the interval [5, 15] for the resource reservation interval higher than or equal to 100ms and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;
3>….
3>	use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of transmission opportunities of MAC PDUs determined in TS 38.214 [7];
3>	if one or more HARQ retransmissions are selected:
4>	if there are available resources left in the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214 [7] for more transmission opportunities:
….
3>	else:
4>	consider the set as the selected sidelink grant;
3>	use the selected sidelink grant to determine the set of PSCCH durations and the set of PSSCH durations according to TS 38.214 [7];
3>	consider the selected sidelink grant to be a configured sidelink grant.



[bookmark: _Toc32332841][bookmark: _Toc32408723][bookmark: _Toc32417399][bookmark: _Toc37336740]UE behavior in case of not enough resources for required HARQ retransmissions is unclear.
[bookmark: _Toc32332843][bookmark: _Toc32408731][bookmark: _Toc32417389][bookmark: _Toc37338845]RAN2 specifies the UE behavior in case of not enough resources for the required number of HARQ retransmissions considering the following alternatives:
a. [bookmark: _Toc32332844][bookmark: _Toc32408732][bookmark: _Toc32417390][bookmark: _Toc37338846]Do not select resources for any HARQ retransmission
b. [bookmark: _Toc32332845][bookmark: _Toc32408733][bookmark: _Toc32417391][bookmark: _Toc37338847]Select resources for as many HARQ retransmissions as possible

Besides, when selecting resources for periodic MAC PDUs, UE first selects resources for the initial transmission and required HARQ retransmissions for the first MAC PDU, then extends the selected set of resources for future MAC PDUs by based on the selected reservation interval as highlighted in blue. For example, as illustrated in Figure 1, the initial transmission and HARQ retransmission of MAC PDU#1 are selected within the scheduling window bounded by T1 and T2, then the initial transmission of the MAC PDU#2 will take place P slots (i.e., the period) after the initial transmission of MAC PDU#1, so as for HARQ retransmissions. However, there is a chance that the resources selected for the retransmission of MAC PDU#1 collides with the resources reserved for the retransmission of MAC PDU#2. For example, if the first and second retransmission of MAC PDU#1 are scheduled at slot 10 and 20, given a period of 10 slot the first retransmission of MAC PDU#2 will occur at slot 20 which collides with the second retransmission of MAC PDU#1. 
To resolve this issue, when selecting the resource reservation interval from reservationPeriodAllowed, the duration of the selection window (i.e. T2-T1) must be taken into account. In particular, the resource reservation interval has to be larger than the selection window duration (i.e. T2-T1), such that the initial transmission of the next MAC PDU will be scheduled after the HARQ retransmissions of the current MAC PDU. 

[bookmark: _Ref32303215]Figure 1: Illustration of resource reservation collision for period MAC PDU transmissions
[bookmark: _Toc32332842][bookmark: _Toc32408724][bookmark: _Toc32417400][bookmark: _Toc37336741]Without restriction on resource reservation interval selection, the HARQ retransmissions for periodic MAC PDUs might collide. 
[bookmark: _Toc32332846][bookmark: _Toc32408734][bookmark: _Toc32417392][bookmark: _Toc37338848]The selected resource reservation interval is larger than the selection window duration, i.e., T2-T1.
eLCID space for newly added MAC CEs
[bookmark: _Toc458380516][bookmark: _Toc458380524]In 38.321 version 16.0.0, three new MAC CEs have been added for V2X:
· [bookmark: _Hlk37185534]Sidelink Configured Grant Confirmation
· Truncated Sidelink BSR
· Sidelink BSR
In RAN2#109 it was agreed that as a general principle MAC CEs which are transmitted when space is scarce (e.g. in msg3) should be allocated an LCID value, while other MAC CEs should be allocated an eLCID value (which consumes an additional octet). We think none of the V2X MAC CEs meet the criteria to be allocated an LCID value, and thus we think they should be reallocated to eLCID space instead.
[bookmark: _Toc37338665][bookmark: _Toc37338849][bookmark: _GoBack]Reallocate the MAC CEs (Sidelink Configured Grant Confirmation, Truncated Sidelink BSR, and Sidelink BSR) from LCID space to one-octet eLCID space.
In detail, this means moving them from Table 6.2.1-2 to Table 6.2.1-2b in 38.321. The currently allocated LCID values will then reserved for future use.
Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk16703546]In section 2 we made the following observations:
Observation 1	In case the resource pool is configured with PSFCH resource following option 2 (i.e. The set of PRBs for the candidate PSFCH resource is determined by the sub-channel(s) and slot used for that PSSCH), the actual amount of PSFCH resources is dependent on how many sub-channels the generated TB will occupy.
Observation 2	A TB will occupy at least one sub-channel, thus for groupcast at least PSFCH resources associated with one sub-channel can be used to transmit HARQ FB for a TB.
Observation 3	The group size might change dynamically and there could be multiple groups of different sizes within gNB coverage.
Observation 4	Adjusting resource pool configuration dynamically should be avoided.
Observation 5	Multiple resource pools can be configured in a single carrier for SL transmission.
Observation 6	To enable HARQ feedback transmission, the selected resource pool must be configured with PSFCH resource.
Observation 7	To obtain a Mode-2 grant, the UE first selects a pool and then applies the resource allocation procedure to the selected pool.
Observation 8	UE behavior in case of not enough resources for required HARQ retransmissions is unclear.
Observation 9	Without restriction on resource reservation interval selection, the HARQ retransmissions for periodic MAC PDUs might collide.

Based on the discussion in section 2 we propose the following:
Proposal 1	The MAC entity of the transmitter UE selects GC HARQ FB option 2 only if the amount of PSFCH resources for one sub-channel is larger than the group size.
Proposal 2	For SL groupcast communication, UE does not report the associated group size to gNB.
Proposal 3	Once CSI acquisition is enabled, a corresponding SR configuration is expected in the same dedicated RRC configuration. RAN2 does not consider the case that CSI acquisition is enabled but zero SR configuration is provided.
Proposal 4	RAN2 introduces Mode 2 pool selection restriction, at least, by the HARQ mode required for transmission.   a. For SL transmissions triggered by data that requires HARQ feedback, a resource pool with PSFCH resource is selected.  b. For SL transmissions triggered by data that does not require HARQ feedback, any resource pool can be selected.
Proposal 5	RAN2 specifies the UE behavior in case of not enough resources for the required number of HARQ retransmissions considering the following alternatives:
a.	Do not select resources for any HARQ retransmission
b.	Select resources for as many HARQ retransmissions as possible
Proposal 6	The selected resource reservation interval is larger than the selection window duration, i.e., T2-T1.
Proposal 7	Reallocate the MAC CEs (Sidelink Configured Grant Confirmation, Truncated Sidelink BSR, and Sidelink BSR) from LCID space to one-octet eLCID space.
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