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[bookmark: _Ref488331639]Introduction
One of the essential aspects for SL design revolves around HARQ operation. In this regard, several key agreements were made in the last RAN2 meeting [1]: 
Agreements on MAC: 
1: 	For all cast-types, Layer-1 Destination ID corresponds to the 16 bit LSB of the Destination Layer-2 ID, and the Layer-1 Source ID corresponds to the 8 bit LSB of the Source Layer-2 ID.
2:	The DST field includes 8 bit MSB of the Destination Layer-2 ID and the SRC field includes 16 bit MSB of the Source Layer-2 ID for the SL-SCH subheader of a MAC PDU to be transmitted to the peer UE.
3a:	Zone ID determination is based on the formulae specified in 36.331 as UE’s location information. And we will ask to RAN1 if any problem with this way.
3b:	Formulae is specified in 38.331 and 38.321 specification refers 38.331, and MAC will indicate zone id to L1.
4a:	For V2X, the number of LCH priorities is 3bits.
4b:	The priority indicated in a SCI is derived from the value of the highest priority of logical channels served by a MAC PDU to be transmitted on PSSCH scheduled by the SCI.
5:	If there is no unoccupied Sidelink process in the Sidelink HARQ entity, when a new TB arrives, how to handle RX buffer management is up to UE implementation.
6:	For each new transmission, UE selects a Destination having the logical channel with the highest priority, among the logical channels having data available for transmission and having no mapping restrictions to a sidelink grant. Then, UE allocate the sidelink grant to the logical channels from the logical channel with the highest priority.
7:	The logical channel with disabling the HARQ feedback cannot be multiplexed with a logical channel which enabling the HARQ feedback.
8:	Up to 8 configured grants (including both configured grant type1 and type2) in mode1 can be configured and active for NR sidelink communication (working assumption). Running 38.321 will specify something like “[8]”
9:	Configured grant Type 1 and Type 2 can be simultanesouly configured for a UE in NR sidelink communication.
10:	The Sidelink Configured Grant Confirmation MAC CE is identified by a MAC subheader with a new LCID value.
11:	The Sidelink Configured Grant Confirmation MAC CE is one octet in size. Each of total 8 bits corresponds to a confirmation to activation or deactivation of a configured grant. Each bit will indicate each configured grant index (working assumption). Running 38.321 will specify something like “[8]”

In this contribution, we discuss the left issues for SL HARQ operation and present our view.
[bookmark: _Ref178064866]Discussion
In the last RAN1 meeting, the following agreements were made regarding usage of configured grant when HARQ feedback is enabled/disabled:
	Agreements:
· From RAN1 perspective, a configured grant for SL can carry a TB for which SL HARQ FB is enabled or disabled. 
· For any CG, if there is a possibility to carry a TB with SL HARQ FB being enabled, there is always a corresponding PSFCH configuration 
· A TB with SL HARQ FB is enabled can be carried by a CG only if there is a corresponding PSFCH configuration for the CG
· For a TB with SL HARQ FB is disabled, up to RAN2 how to utilize a CG for the transmission



We would like to note that there seems to be some discrepancy between the granularity of configuration and granularity of HARQ feedback operation, i.e. whether the HARQ feedback is enabled or disabled per TB or per SLRB/LCH. Specifically, as per earlier RAN2 agreements, the network can configure HARQ feedback operation as enabled or disabled for a particular SLRB. Additionally, the SL LCP procedure takes into account the HARQ feedback ‘property’ of a given LCH when multiplexing different LCHs for the same destination, i.e. LCH with differing HARQ feedback property (enabled/disabled) cannot be multiplexed in a given MAC PDU. On the other hand, from the discussions in RAN1, it seems like the decision of the UE to perform HARQ feedback indication to the TX UE within the group is done per TB. For groupcast option 1, the decision on whether to generate NACK feedback is done based on the communication range requirement and TX-RX distance. For option 2, the UE will perform ACK/NACK transmission based on specific PSFCH resources. In any case however, it is assumed that based on RAN2 agreement, the RX UE will not transmit any HARQ feedback for the MAC PDU if the constituting LCHs all correspond to HARQ feedback disabled. Therefore, we think it would be good to clarify and confirm in RAN2 that both agreements are applicable, i.e. while the network can configure each LCH with HARQ feedback enabled, the TB (composed of all LCH with HARQ feedback enabled) can be signalled as either HARQ feedback enabled (i.e. the RX UE is required to perform HARQ feedback upon reception of this TB) or disabled (no HARQ feedback is sought).. Of course, for LCHs with HARQ feedback disabled, the corresponding TB shall be transmitted with HARQ feedback disabled and no feedback is sought.

1. RAN2 confirms that a TB composed of all LCHs with HARQ feedback enabled can be transmitted as either HARQ feedback enabled (i.e. the RX UE is required to perform HARQ feedback upon reception of this TB) or disabled (no HARQ feedback is sought) by explicit indication via the SCI.
As a consequence of the above discussion and the most recent RAN1 agreements, it seems like there is an inherent restriction on configured grant usage in terms of whether they have a corresponding PSFCH configuration. If there is an associated PSFCH configuration, they can be applicable for both HARQ feedback enabled or disabled TBs. In case no such configuration exists, the CG is only applicable for HARQ feedback disabled TBs. So, RAN2 needs to decide whether for LCHs with HARQ feedback disabled, can a CG with an associated PSFCH configuration be used. In our view, the most flexible option is to leave it to network configuration, i.e. for LCHs with SL HARQ feedback disabled, they can be mapped to any CG regardless of whether or not it has a corresponding PSFCH configuration.
1. [bookmark: _Hlk32233390]For LCHs with SL HARQ feedback disabled, it can be mapped to any configured grant based on network configuration, i.e. regardless of whether the CG has an associated PSFCH configuration for HARQ feedback.
It should be noted that RAN2 needs to specify PSFCH configuration for a CG if it can carry a TB with SL HARQ feedback enabled as per the RAN1 agreement.
Another aspect related to HARQ feedback operation is the particular HARQ feedback option used for the case of groupcast. Specifically, in the last meeting, SA2 responded to RAN1 LS regarding the application layer providing the group size and member information to the AS layer. The relevant contents of the reply LS are reproduced below [2]:
	· If a group size and a member ID are provided by the V2X application layer, the V2X layer passes them down to the AS layer.
· In this case, the AS layer can use HARQ-ACK operation by using these information provided by the V2X layer. Therefore, Option 2 can be supported. Anyhow, which option is used is up to the AS layer.
· Please note that it is assumed that the V2X application layer provides accurate and up-to-date information on the group size and the member ID.

· If a group size and a member ID are NOT provided by the V2X application layer, the V2X layer cannot provide these information to the AS layer.
· In this case, Option 2 cannot be selected by the AS layer.



There was some discussion on this in RAN2 as to whether there is any additional impact on RAN2 based on this agreement but there was no clear resolution. In our view, the key aspect is availability of this information at the AS layer. From the above text, it seems clear that Option 1 can be supported regardless of the availability of this information while Option 2 can only be used if this information is available, it seems simple for the AS layer to utilize this information to determine which option is ultimately used. Assuming the group size and member information is provided by the application layer and additionally, the group composition does not change dynamically, AS layer can choose either option 1 or option 2 for HARQ feedback. Conversely, for the case when this information is not provided, the AS layer can only choose option 1. For the former case however, the question remains as to how AS layer performs this selection. In our view, this should ideally be determined based on several factors, including at least the group size, reliability requirement of the V2X service and UE capability. While additional factors can be discussed, we think that RAN2 should at least agree that AS layer shall choose which HARQ feedback option is considered in case the group size and member information is provided by the application layer. Additionally, due to limited time and specification effort required to list out all possible aspects to consider in this selection, we think the simplest way is to leave the selection criteria to UE implementation.
 
1. In case group size and member ID information is provided by the V2X application layer, it is up to the AS layer to select which option is used for HARQ feedback.
1. [bookmark: _GoBack]How to select which HARQ feedback option is used in this case shall be left to UE implementation.

[bookmark: _Toc13036427][bookmark: _Toc12266169]Conclusion
Based on the discussion in section 2, we make the following observations and proposals:
1. [bookmark: _In-sequence_SDU_delivery][bookmark: _Ref450865335][bookmark: _Ref174151459][bookmark: _Ref189809556]RAN2 confirms that a TB composed of all LCHs with HARQ feedback enabled can be transmitted as either HARQ feedback enabled (i.e. the RX UE is required to perform HARQ feedback upon reception of this TB) or disabled (no HARQ feedback is sought) by explicit indication via the SCI.
1. For LCHs with SL HARQ feedback disabled, it can be mapped to any configured grant based on network configuration, i.e. regardless of whether the CG has an associated PSFCH configuration for HARQ feedback.
1. In case group size and member ID information is provided by the V2X application layer, it is up to the AS layer to select which option is used for HARQ feedback.
1. How to select which HARQ feedback option is used in this case shall be left to UE implementation.
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Text Proposal
START OF THE CHANGE
· [bookmark: _Toc20428307]5.8.x	Sidelink
There are two types of transmission without dynamic grant:
-	configured grant Type 1 where an sidelink grant is provided by RRC, and stored as configured sidelink grant;
-	configured grant Type 2 where an sidelink grant is provided by PDCCH, and stored or cleared as configured sidelink grant based on L1 signalling indicating configured sidelink grant activation or deactivation.
Type 1 and/or Type 2 are configured with a single BWP. Multiple configurations of up to [8] configured grants (including both Type 1 and Type 2, if configured) can be active simultaneously on the BWP. A configured grant can carry a TB for which HARQ feedback has been enabled or disabled.
RRC configures the following parameters when the configured grant Type 1 is configured, as specified in TS 38.331 [5] or TS 36.331 [xy]:
-	sl-ConfigIndexCG: the identifier of a configured grant for sidelink; 
-	sl-CS-RNTI: SLCS-RNTI for retransmission;
-	sl-periodCG: periodicity of the configured grant Type 1;
-	sl-TimeOffsetCGType1: Offset of a resource with respect to [SFN = 0] in time domain;
-	sl-TimeResourceCGType1: time resource location of the configured grant Type 1;
-	sl-CG-MaxTransNumList: the maximum number of times that a TB can be transmitted using the configured grant.
RRC configures the following parameters when the configured grant Type 2 is configured, as specified in TS 38.331 [5]:
-	sl-ConfigIndexCG: the identifier of a configured grant for sidelink;
-	sl- CS-RNTI: SLCS-RNTI for activation, deactivation, and retransmission;
-	sl-periodCG: periodicity of the configured grant Type 2;
-	sl-CG-MaxTransNumList: the maximum number of times that a TB can be transmitted using the configured grant.
Upon configuration of a configured grant Type 1, the MAC entity shall for each configured sidelink grant:
1>	store the sidelink grant provided by upper layers as a configured sidelink grant;
1>	initialise or re-initialise the configured sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) according to sl-TimeOffsetCGType1 and sl-TimeResourceCGType1, and to reoccur with sl-periodCG for transmissions of multiple MAC PDUs according to clause 8.1.2 of TS 38.214 [7].
When a configured sidelink grant is released by upper layers, all the corresponding configurations shall be released and all corresponding sidelink grants shall be cleared.
The MAC entity shall:
1>	if the configured sidelink grant confirmation has been triggered and not cancelled; and
1>	if the MAC entity has UL resources allocated for new transmission:
2>	instruct the Multiplexing and Assembly procedure to generate a Sidelink Configured Grant Confirmation MAC CE as defined in clause 6.1.3.y;
2>	cancel the triggered configured sidelink grant confirmation.
For a configured grant Type 2, the MAC entity shall clear the corresponding configured sidelink grant immediately after first transmission of Configured Grant Confirmation triggered by the configured sidelink grant deactivation.
[bookmark: _Hlk32233323]NOTE:	If a TB is configured with HARQ feedback disabled (as in section 5.x.1.3.1), it can be mapped to any configured grant (i.e. with or without an associated PSFCH configuration).
END OF THE CHANGE
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