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1. Introduction
There are still some missing part and FFS issues in MAC specification for 5G V2X with NR sidelink. In this document, we propose to discuss other V2X MAC issues related to last RAN1 discussion which have been not discussed yet and FFS issues.
In last RAN1 meeting, the following agreement was approved. RAN1 decide such mixing blind and feedback-based HARQ retransmission is an issue of RAN2. 
	Agreements: Send an LS to RAN2 regarding HARQ operations. Final LS in R1-2002985.

· RAN1 informs RAN2 that RAN1 discussed whether to support mixing blind and feedback-based HARQ retransmissions of a TB and RAN1 agreed that this is an issue RAN2 needs to make decision.


2. Mixing blind and HARQ feedback-based retransmission
In last RAN1 100b-e meeting, it was discussed whether to support mixing blind and feedback-based HARQ retransmission or not. Some company argue that such mixing need to be allowed in order to gain minimum link budget, UE can dynamically change between HARQ feedback-based and blind retransmission, while the others oppose. 

 In our view, it is reasonable to maximize resource usage when resources are scheduled not to satisfy HARQ feedback between adjacent resources considering the latency budget associated with MAC PDU.  Specifically, data (PSCCH/PSSCH) and feedback resources (PSFCH) can be allocated by gNB or UE itself in NR sidelink. Under resource allocation of data and feedback resources, if HARQ RTT cannot be guaranteed within latency requirement associated with MAC PDU by using allocated feedback resources, UE can transmit blind retransmission without feedback to maximize resource usage. If not, only resource satisfying the HARQ RTT will be used, and the rest after that may be wasted. Such waste is not desirable to maintain link budget, therefore, it is obvious to support mixing blind and HARQ feedback-based retransmission.
Proposal 1: Mixing blind and HARQ feedback-based retransmission is supported.

Looking at the behaviour of UE, UE can dynamically change to blind retransmission even though UE compose HARQ enable MAC PDU to be transmitted. Such behaviour can be triggered when scheduled PSFCH cannot be guaranteed latency budget associated with MAC PDU. In figure 1, it is one example of HARQ RTT exceeding latency budget of MAC PDU. UE cannot expect to receive HARQ feedback of reTX1 with such resource scheduling, therefore UE can blindly transmit reTX2 without HARQ feedback of reTX1. Such behaviour can increase resource usage when UE should require tight latency budget. 
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Figure 1 Example of HARQ RTT exceeding latency budget of MAC PDU
Proposal 2: If HARQ RTT cannot be guaranteed within latency requirement associated with MAC PDU, UE blindly transmit retransmission on remaining resources after transmitting as much as possible based on HARQ feedback-based retransmission. 

Then the question is that whether UE can indicate HARQ disable in SCI when UE blindly transmit reTX2. In last RAN1 #100b-e meeting, RAN1 agreed on down-selecting one of the following foe the indication of HARQ feedback enable/disable. It is still FFS on whether to signal in the 1st SCI or 2nd SCI. Anyhow, SCI can dynamically indicate whether HARQ feedback is used or not for the corresponding PSSCH. 
Agreements:: Down-select one out of the following for the indication of HARQ feedback enable/disable:

· Option 1: This indication is conveyed in the 1st SCI.

· Option 2: This indication is conveyed in the 2nd SCI.

· Option 2-1: This indication is present both in 2nd SCI format A and B.

· Option 2-2: This indication is present in 2nd SCI format B but not in 2nd SCI format A.

Observation1: It was agreed that PSCCH(SCI) can carry HARQ feedback enable/disable flag.
In the meanwhile, RAN2 assumed that NW can configure the HARQ enable/disable attribute in the logical channel configuration to the TX-UE, depending on UE reporting on sidelink interest (e.g.,sidelinkUEinformation). With configuring logical channel configuration with HARQ attribute, MAC set HARQ enable in SCI field if sl-HARQ-FeedbackEnabled has been set to Enabled for the logical channel(s) in the MAC PDU. It seems that if sl-HARQ-FeedbackEnabled has been set to Enabled, MAC can only set HARQ feedback enable in the SCI. However, in order to support mixing blind and HARQ-based retransmission, MAC can dynamically indicate HARQ feedback attribute regardless on logical channel configuration. Therefore, Even if sl-HARQ-FeedbackEnabled has been set to Enabled for the logical channel(s) in the MAC PDU, MAC can determine HARQ feedback disable in SCI. 
Observation2: RAN2 assumed that if sl-HARQ-FeedbackEnabled has been set to Enabled for the logical channel(s) in the MAC PDU, UE determine HARQ feedback enable in SCI. 
Proposal 3: Even if sl-HARQ-FeedbackEnabled has been set to Enabled for the logical channel(s) in the MAC PDU, MAC can determine HARQ feedback disable in SCI. 
Even if scheduling resources can guarantee HARQ RTT within latency budget, the following scenario can also considered on mixing blind and HARQ feedback-based retransmission. 
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Figure 2 Figure 1 Example of HARQ RTT exceeding latency budget of MAC PDU
Regarding figure 2, when the MAC PDU is composed with HARQ feedback enable LCH(s), it is ambiguous how to transmit reTX1 considering HARQ feedback, since PSFCH resource associated with initial transmission is allocated after reTX1 resource. So, UE cannot expect to receive HARQ feedback of initial transmission. Such scheduling scenario, in order to solve the ambiguity of UE operation, UE can blindly transmit reTX1 without HARQ feedback. In this example, UE transmit initial transmission and one blind retransmission (reTX1), and then transmit reTX2 depending of HARQ feedback. Therefore, if UE determine not to expect receiving HARQ feedback between adjacent resources, UE can blindly transmit retransmission until reception of HARQ feedback. 
Regarding SCI indication, UE need to indicate “HARQ enable” in SCI on initial and reTX1 transmission. This is because UE can meet HARQ RTT after reTX1. Even though the UE performs blind retransmission on reTX1, UE can expect feedback only after indication with HARQ enable in SCI on both initial and reTX1. 
Proposal 4: If UE cannot expect to receive HARQ feedback between adjacent resources, UE can blindly transmit retransmission until reception of HARQ feedback.  
Proposal 5: If UE cannot expect to receive HARQ feedback between adjacent resources, but can meet HARQ RTT within latency requirement of MAC PDU, UE indicate HARQ enable in SCI on both resources.
For the perspective of receiver side with such behaviour based on proposal 4 and 5, receiver transmit HARQ feedback (ACK/NACK) of success (or fail) of the last PSSCH. If receiver does not receive initial transmission, receiver UE send HARQ feedback based on second transmission (reTX1). On the other hand, if receiver does not receive second transmission (reTX1), receiver UE send HARQ feedback based on initial transmission. This HARQ feedback behaviour is up to receiver UE. 
2. Remaining issues on sending ACK after checking Layer-2 IDs 

In last RAN2 meeting, the following was agreed regarding transmission of ACK:
· Agreements on MAC: 

· Sending HARQ ACK after checking the Layer-1 IDs in the SCI of the received MAC PDU, regardless of a result of checking the Layer-2 IDs in the MAC header, like sending HARQ NACK.

Original intention of this proposal was checking layer-2 ID for sending HARQ ACK can decrease the collision problem of layer-1 ID. Some companies argue that PHY/MAC processing for checking layer-2 ID require the time for processing, therefore it can increase the latency at UE for preparing ACK. 
However, if UE internally can use Layer-2 ID after decoding PHY data, it should be allowed to permit to use Layer-2 ID for sending ACK by UE implementation. Even though RAN2 agreed that HARQ ACK is sent after checking Layer-1 ID, there is no reason to block not to use Layer-2 ID for sending ACK by UE itself. By adding the following note in current MAC CR, we can give a room for applying Layer-2 ID by UE implementation. 

Proposal 6: We propose to add the following note in clause 5.22.2.2.2 in MAC CR:
	1>  if HARQ feedback is enabled by the SCI:
2>  if type 1 gropucast is indicated by the SCI according to clause 8.4.1 of TS 38.212 [9] and distance beteween UE’s location and the central location of the nearest zone indicated by the Zone_id in the SCI is smaller or equal to the communication range; or

2>  if type 1 groupcast is not indicated by the SCI according to clause 8.4.1 of TS 38.212 [9]:

3>  if the 16 MSB of any of the Source Layer-2 ID(s) of the UE are equal to the Destination ID in the corresponding SCI, and the 8 MSB of any of the Destination Layer-2 ID(s) of the UE are equal to the Source ID in the corresponding SCI: 

3>  instruct the physical layer to generate acknowledgement(s) of the data in this TB.
NOTE x: If the Layer-2 ID(s) remaining in the MAC Header is available, it is left for UE implementation whether to apply the Source Layer-2 ID(s) and the Destination Layer-2 of the MAC header to instruct the physical layer to generate acknowledgement(s) of the data in the TB.


Conclusion and recommendation
In conclusion, we propose the followings for 38.321:
Proposal 1: Mixing blind and HARQ feedback-based retransmission is supported.

Observation1: It was agreed that PSCCH (SCI) can carry HARQ feedback enable/disable flag.
Observation2: RAN2 assumed that if sl-HARQ-FeedbackEnabled has been set to Enabled for the logical channel(s) in the MAC PDU, UE determine HARQ feedback enable in SCI. 
Proposal 3: Even if sl-HARQ-FeedbackEnabled has been set to Enabled for the logical channel(s) in the MAC PDU, MAC can determine HARQ feedback disable in SCI. 
Proposal 4: If UE cannot expect to receive HARQ feedback between adjacent resources, UE can blindly transmit retransmission until reception of HARQ feedback.  

Proposal 5: If UE cannot expect to receive HARQ feedback between adjacent resources, but can meet HARQ RTT within latency requirement of MAC PDU, UE indicate HARQ enable in SCI on both resources.

Proposal 6: We propose to add the following note in clause 5.22.2.2.2 in MAC CR:
	1>  if HARQ feedback is enabled by the SCI:
2>  if type 1 gropucast is indicated by the SCI according to clause 8.4.1 of TS 38.212 [9] and distance beteween UE’s location and the central location of the nearest zone indicated by the Zone_id in the SCI is smaller or equal to the communication range; or

2>  if type 1 groupcast is not indicated by the SCI according to clause 8.4.1 of TS 38.212 [9]:

3>  if the 16 MSB of any of the Source Layer-2 ID(s) of the UE are equal to the Destination ID in the corresponding SCI, and the 8 MSB of any of the Destination Layer-2 ID(s) of the UE are equal to the Source ID in the corresponding SCI: 

3>  instruct the physical layer to generate acknowledgement(s) of the data in this TB.
NOTE x: If the Layer-2 ID(s) remaining in the MAC Header is available, it is left for UE implementation whether to apply the Source Layer-2 ID(s) and the Destination Layer-2 of the MAC header to instruct the physical layer to generate acknowledgement(s) of the data in the TB.


