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Introduction
This document is the trigger of offline discussion #704 
· [AT110-e][704][V2X] MAC issues (LG)

Discuss and conclude MAC issues in R2-2005725 (in R2-2005956). 

Deadline is 6/8 10:00am (UTC).

In this document, the number of issues in R2-2005725 are reused. The issues which can be discussed during CR implementation are excluded and will be discussed in a separate email discussion on the MAC CR. 
Offline discussion
Issue 1: Remaining issues on UL/SL Prioritization

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	Apple
	R2-2004759
	Proposal 5
When UE is under SL incapable RAN node, UE uses LTE V2X method for UL/SL prioritization, i.e., only emergency call and MSG1/MSG3 in RACH gets prioritized.


As been agreed in RAN2#1090e, the case which the RAN node is not upgraded yet has to be supported in NR V2X. In this case, RAN node does not support the SL configuration due to reasons like the RAN node is not upgraded yet.
	Agreements on MAC

- RAN may not always provide SL configuration/function to UE e.g. when the RAN node is not upgraded yet.


With such understanding, R2-2004759 proposes that RAN2 should have discussion on how to make a proper configuration to solve the prioritization problem. It was proposed that explicit condition is needed to be specified in the MAC specification, when SL UE in under SL incapable. 
However, according to 38.321, if no threshold for prioritization is configured, UE does not perform threshold-based prioritization. Also, in 5.4.2.2, regardless of whether UE is under SL incapable RAN node, the MAC entity shall prioritize RACH over SL at all times. In addition, in 5.22.1.3.1, SL cannot be prioritized when UL transmission is prioritized by upper layers. Such UL prioritization over SL is not configurable, but already specified in 38.321 without any configuration.

Observation 1A: According to 38.321, if no threshold for prioritization is configured, threshold-based prioritization is not applied, but RACH and emergency call are prioritized over sidelink. 
Question 1A: Do we need to specify something more than the existing specification to take into account the prioritization case when UE is under SL incapable RAN node?
· Option A1: No, the current specification is enough. i.e. when UE is under SL incapable RAN node, UE uses LTE V2X method for UL/SL prioritization, i.e., only emergency call and MSG1/MSG3 in RACH gets prioritized.
· Option A2: Yes (explain what we should additionally specify, if selected)
	Company
	Preferred Option
	Comment

	OPPO
	A1 with comment
	But besides “only emergency call and MSG1/MSG3 in RACH gets prioritized.”, the threshold based solution also works since the threshold(s) are also in pre-configuration.


Issue 2: Missing case for SR prioritization

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	Huawei
	R2-2005492
	Proposal 10: When SL SR and UL data overlaps, the SL SR is prioritized only when priority value of the logical channel which triggers the SR is lower than sl-Prioritizationthres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than ul-PrioritizationThres.


Regarding the prioritization case where the PUCCH resource for SR transmission occasion overlaps with any UL-SCH resource(s), in RAN2#108, some agreement were reached during IIOT discussion.
Intra-UE prioritization: 

1: 
If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed (prioritized) based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource (where the priority value is determined as in previous agreement), if the priority of the LCH that triggered the SR is higher.

2:
For SR-Data conflict with equal priority, UL-SCH (i.e. data) is prioritized.
Similar overlapping can be occurred in SL communication, i.e., the SR transmission occasion can be triggered by SL LCH, and the SL transmission may overlap with UL-SCH resource. For such overlapping case, similar principle with IIOT solution can be applied considering the two priority thresholds (i.e., sl-Prioritizationthres, ul-PrioritizationThres). 
Observation 1B: RAN2 need to discuss how to handle the prioritization between the SL SR and UL data in case the pending SR triggered by SL LCH overlaps with any UL-SCH resource(s).

Rapporteur thinks that principle raised by R2-2005492 can be used in this overlapping case. Therefore, SL SR transmission will be prioritized only when priority value of the logical channel which triggers the SR is lower than sl-Prioritizationthres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than ul-PrioritizationThres.
Question 1B: How to handle the prioritization between the SL SR and UL data in case the pending SR triggered by SL LCH overlaps with any UL-SCH resource(s)?
· Option B1: When SL SR and UL data overlaps, the SL SR is prioritized only when priority value of the logical channel which triggers the SR is lower than sl-Prioritizationthres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than ul-PrioritizationThres
· Option B2:  Other solution (Specify, if selected)
· Option B3: No solution is needed for this case
	Company
	Preferred Option
	Comment

	OPPO
	B1 with comment
	If there is MAC CE whose priority is always higher than MAC SDU except for CCCH, then UL is always prioritized. If there is only MAC CE whose priority is always lower than MAC SDU, then 2nd part of the condition is not applied.


Issue 3: Whether to define remaining PDB

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	MediaTek
	R2-2004751
	Observation 5: The term “remaining PDB” is used in MAC spec but not defined.

Proposal 5-1: the remaining PDB of SL data can be the PDB of a QoS flow mapped to it minus the time since SL data generated until the resource reselection.

Proposal 5-2: the remaining PDB of SL MAC CE can be the latency bound minus the time since SL MAC CE generated until the resource reselection.

Proposal 5-3: Only the sidelink logical channel(s) with SL data available for transmission and/or the triggered sidelink MAC CE are taken into account for determining the remaining PDB for the PSSCH/PSCCH transmission.

Proposal 5-4: The remaining PDB for the PSSCH/PSCCH transmission is the minimum value of the remaining PDB(s) of the sidelink logical channel(s) with SL data available and the latency bound of the triggered sidelink MAC CE for a destination. 



	Fujitsu
	R2-2004889
	Proposal 1: Only the sidelink logical channel(s) with data available for transmission and/or the triggered sidelink MAC CE are considered for determining the remaining PDB for the PSSCH/PSCCH transmission. 

Proposal 2: The remaining PDB for the PSSCH/PSCCH transmission is the minimum value of the remaining PDB(s) of the sidelink logical channel(s) with data available and the latency bound of the triggered sidelink MAC CE for a destination.




The term “remaining PDB” is already captured in MAC CR. However, some of contributions said that it is still not clear what is the meaning of “remaining PDB” in the MAC specification. They argue that current MAC CR only includes the same term as RAN1 agreements without defining it. In order to provide the remaining PDB for the PSSCH/PSCCH transmission to the physical layer and also to perform resource (re)selection in the MAC layer taking this remaining PDB into account. 
Rapporteur thinks that anyhow UE can know remaining PDB internally, UE can determine remaining PDB considering the available data(s) from upper layer by UE implementation. In the meanwhile, R2-2004751, R2-2004889 propose to define the definition of remaining PDB on current running MAC CR. RAN2 can discuss whether to define remaining PDB in current MAC CR or not. 
Question 3A: Do you need to define remaining PDB in current MAC CR 38.321?

· Yes
· No (leave it to UE implementation)
	Company
	Yes/No
	Comment

	OPPO
	No
	It can be handled by UE implementation anyway.


Question 3B: If yes in Q3A, how to define remaining PDB of SL data?
· Option B1: the remaining PDB of SL data can be the PDB of a QoS flow mapped to it minus the time since SL data generated until the resource reselection
· Option B2:  Others (Specify, if selected)
	Company
	Preferred Option
	Comment

	
	
	


Question 3C: If yes in Q3A, how to define remaining PDB of SL MAC CE?
· Option C1: the remaining PDB of SL MAC CE can be the latency bound minus the time since SL MAC CE generated until the resource reselection
· Option C2:  Others (Specify, if selected)
	Company
	Preferred Option
	Comment

	
	
	


Issue 4: Maximum number of receiving sidelink process
The related proposals are also available below:

	Company
	Tdoc
	Proposals

	Huawei, HiSilicon
	R2-2005492
	Proposal 11d: In NR V2X, the maximum number of receiving Sidelink processes associated with the Sidelink HARQ Entity is 64.


In order to ensure that the RX UE has enough Sidelink processes to receive data from different TX UEs, the maximum number of receiving Sidelink processes associated with the Sidelink HARQ Entity for reception of the SL-SCH needs to be greater than the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity for transmission on SL-SCH. R2-2005492 proposes it can be 64, taking into account the overhead of HARQ buffer. 
Question 4A: Which option do you prefer for the maximum number of receiving Sidelink processes associated with the Sidelink HARQ entity in NR sidelink communication?

· Option A1: 64

· Option A2: More than 64 (Specify your preferred value, if selected)
· Option A3: Less than 64 (Specify your preferred value, if selected)

	Company
	Preferred Option
	Comment

	OPPO
	A3
	Even though considering TX-UE cannot perform FDMed transmission at the same slot but RX-UE can perform FDMed reception at the same slot, the necessity of having increased number of Rx buffer depends on the ratio between unidirectional traffic (Rx-only) and bidirectional traffic (Tx and Rx) for a same UE. Considering the possible impact / cost UE, we tend to limit the value to be less than 64, e.g., 16.


Issue 5: Latency issues for CSI reporting
The related proposals are also available below:

	Company
	Tdoc
	Proposals

	vivo
	R2-2005297

	Proposal 8: CSI reporting PDB window or timer will start in the first symbol of the next slot after the end of CSI trigger reception.

Proposal 9: UE will continue the MAC PDU retransmission which multiplexes a CSI report with HARQ feedback enabled data after the latency bound of the CSI report exceeds.

Proposal 10: If proposal 9 is agreed, it is left to RX UE implementation on how to distinguish CSI reports in same CSI report window, e.g. associate received CSI report with the CSI trigger based on the location of the first repetition of the corresponding CSI report transmission.


In last RAN1 #100b-e meeting, the following agreement was made regarding CSI PDB.
	Agreements:
· The latency bound of SL CSI report is signaled from CSI triggering UE to CSI reporting UE via PC5-RRC.

· The CSI triggering UE determines the latency bound by its implementation.


For the RX UE side, R2-2005297 proposes that a clear PDB window definition is needed after the end of CSI trigger reception. On the other hands, it can be also UE implementation how to RX UE select reporting PDB window. RAN2 can decide whether to define a clear PDB window for RX UE or not. 
Question 5A: Do you need to define CSI reporting PDB window for the CSI reporting UE?

· Yes
· No (leave it to UE implementation)
	Company
	Yes/No
	Comment

	OPPO
	No
	We do not see necessity to further explore this feature at this late stage.


Question 5A: If yes in Q5A, how to define CSI reporting PDB window?
	Company
	

	
	


Issue 6: Remaining issues on Groupcast HARQ feedback

Regarding issues on without distance-based HARQ operation, the related proposals are also available below:
	Company
	Tdoc
	Proposals

	InterDigital Inc., Apple, Lenovo, Motorola Mobility

	R2-2005325
	Proposal 4:
TX UE enables HARQ feedback without distance-based operation when the LCHs transmitted on a grant have no communication range configured.
Proposal 5:
The UE does not multiplex logical channels configured with range and logical channels configured without range together (similar to HARQ enable/disable)


In RAN2#109bis-e [3], the following agreement was made:

14:
A TX UE can use distance HARQ feedback only when the TX UE’s location is available (as agreed in RAN1). When the TX UE’s location is not available, TX UE enables HARQ feedback without the distance-based operation.
When TX UE does not know its location, UE cannot use distance-based HARQ feedback. Another case where the UE cannot uses distance based HARQ feedback is when it transmit data from LCHs is configured without a range configuration (i.e., no sl-TransRange in the radio bearer configuration). RAN2 need to discuss how to UE operate when UE is not configured a range configuration. R2-2005325 proposes TX UE enables HARQ feedback without distance-based operation same as when TX location is unavailable. 

And, also, the latest RAN1 e-meeting, they have a conclusion regarding the issues on groupcast HARQ as follows. They considered that groupcast option 1 and option 2 are both possible when range requirement is not provided, and concluded that option 1 is possible through L1 signalling. 

	Conclusion:
· It is feasible from L1 signaling perspective to use Groupcast option 1 (i.e., NACK only feedback) when Zone ID or Communication range requirement is not provided, if RAN2 decides to support this operation.

· No action in RAN1 unless RAN2 informs RAN1 about their decision (to support or not)

· Note that if RAN2 decides to support it, RAN1 needs to further discuss 


Rapporteur thinks that, for the point of CR correction, in current CR, TX UE can set range requirement and location information for SCI only “if configured”. UE already operates HARQ feedback without distance-based operation.
Question 6A: What should TX UE do for groupcast HARQ feedback when range configuration is not configured for a sidelink logical channel or Zone_id is not configured by the network?
· Option A1: TX UE enables HARQ feedback without the distance-based operation (aligned with the in-principle agreed CR and same as when location information is not available).

· Option A2: TX UE disables HARQ feedback

· Option A3: Up to UE implementation

	Company
	Preferred Option
	Comment

	OPPO
	A1
	


Conclusion and recommendation
