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1. Introduction
In this contribution, we would like to discuss on some issues regarding groupcast HARQ. In first section, we discuss on how AS layer can determine groupcast HARQ option, and in second, we discuss on event triggered range reporting for groupcast HARQ. Previously agreement on groupcast HARQ, the following agreements was approved in RAN1/RAN2.
	RAN1#96bis
· Agreements on sidelink HARQ feedback in groupcast

· Confirm the following working assumption:

· Working assumption:

· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):

· Option 1: Receiver UE transmits only HARQ NACK

· Option 2: Receiver UE transmits HARQ ACK/NACK

· Note: RAN1 has not concluded the respective applicability of option 1 vs. option 2 yet

· An LS was sent to RAN2 (R1-1905906)

· Agreements on PSFCH resource of RX UE in groupcast

· In HARQ feedback for groupcast,

· When Option 1 is used for a groupcast transmission, it is supported 

· All the receiver UEs share a PSFCH

· FFS: a subset of the receiver UEs share a PSFCH

· FFS: all or a subset of receiver UEs share a pool of PSFCH.

· When Option 2 is used for a groupcast transmission, it is supported 

· Each receiver UE uses a separate PSFCH for HARQ ACK/NACK.

· FFS: all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission

· FFS on which entity and how to allocate PSFCH resource to the receiver UE(s)

· FFS whether or not to additionally support a mixture of option 1 and option 2 for a groupcast transmission

· Note: Each PSFCH is mapped to a time, frequency, and code resource.

RAN2#106

Agreements:

· Agreements on HARQ feedback support for groupcast 

· In order to support Option1, no additional AS layer co-ordination or signalling for HARQ feedback resource allocation within the group is required.


And, regarding distance based HARQ, the following agreement was made with regard to range for reliability during RAN2#107. 
	RAN2#107

Agreements on SLRB configuration: 

...

2-3: Transmission range to SLRB mapping is considered as one of the SLRB parameters for configuration.


Also, following agreements were also made during the RAN1#98 meeting related to computed real-time range and HARQ.
	RAN1#98

· Agreements on TX-RX distance based HARQ feedback (physical layer procedure)

· The location information of TX UE is indicated by the 2nd stage SCI payload 

· FFS whether/how higher layer signaling is also used in signaling the location information

· FFS whether/how to handle when the location information is not available at TX and/or RX UE.




2. Discussion
2.1 Determination of groupcast HARQ option 
At the last meeting, there was reply LS of RAN1 for sidelink groupcast HARQ feedback [1]. The RAN1 LS contains a description of each option for groupcast HARQ operation agreed from RAN1 and a question to SA2 that group information needs to be delivered to the AS layer in order to support option 2. In addition to RAN1's ​​request, SA2 considers that applicable group information can be delivered from higher layer to the AS layer. Group information may be, for example, information about a group member and information about a group size. If SA2 agree to deliver the group information from higher layer to AS layer, an additional “identifier” to be used for identifying HARQ feedback resources for groupcast option 2 may be determined according to the delivered group information, and it may be discussed in RAN1. On the other hand, in RAN2, it is necessary to discuss which groupcast ​​option is determined based on the group information delivered from the higher layer. The reason for this discussion in RAN2 is that the higher layer simply deliver applicable group information and does not make decisions and indicate which HARQ option to use. Therefore, RAN2 needs to discuss how the AS layer determines specific options based on group information and / or AS level information.
Observation 1: SA2 considers that delivery of group information from V2X layer to AS layer form groupcast control. 

Observation 2: When group information is delivered from V2X layer to AS layer, AS layer should determine specific groupcast option based on group information and/or AS level information.

For some conceivable option selection methods, for example, a specific option can be selected by comparing the number of feedback resources available in the AS layer with the number of members or group size delivered from the higher layer. If the number of available feedback resources is smaller than the number of group members, option1 can be used and vice versa. Alternatively, a specific option may be selected based on the CBR measured by the UE. This is because allocating all feedback resources to a group member having a large group size may cause an increase in CBR. As another example, a pre-configuration that mapping between service type and a specific option may be defined. 
Proposal 1: RAN2 discuss how to determine specific groupcast option, e.g., 
· Comparing the number of members with the number of enabling feedback resources

· CBR based option selection
· Mapping between service type and specific option
When the operation of selecting a specific option in the AS layer is defined as described above, the specific option selected in the AS layer of the transmitting UE may be indicated to the receiving UE. This is to help the receiving UE through which of the groupcast options to perform HARQ feedback decoding. It is necessary to discuss more about signaling details (i.e. which signaling is used for indication HARQ option), but it is preferable to be included on the physical layer control information. 

Proposal 2: Transmitting UE can indicate selected option to receiving UE. FFS for signaling details (e.g., using physical layer signaling). 
For mode 1, the initial, retransmission resources are scheduled from the gNB, it may be considered that the groupcast option is also determined at the gNB. If the group information is delivered from the higher layer to the AS layer, the UE may transmit the group information to the gNB for the purpose of helping to select a groupcast option of the gNB. Further signaling details are FFS. 
Proposal 3: The delivered group information can be reported to gNB for gNB control of groupcast HARQ feedback.

2.2 Event triggered range reporting for groupcat HARQ 
SA2 has introduced the minimum communication range (MCR) as part of NR V2X QoS parameters, which is based on the minimum distance between the transmitting (TX) and receiving (RX) UE where the QoS parameters are considered applicable. One of the QoS fulfilment criteria is enhanced reliability and towards this purpose, it has been agreed in RAN1 to specify the operation of TX-RX distance based HARQ feedback for groupcast transmissions (and FFS for unicast case).

The RX UE would need to compare the MCR (received from higher layers) and the computed real-time (actual) TX-RX range in order determine whether or not to transmit HARQ feedback. The RX UE would require periodic (semi-periodic) information about the TX UE’s location for the computation of the actual distance between the TX and RX UE. Considering the high mobility of V2X UEs, this may result in large signalling overhead between the TX and RX UE(s) due to frequent reporting of the TX UE’s location for every occasion that requires HARQ feedback.

Observation 3: Minimum Communication range (obtained from higher layers) is compared with computed real-time range (determined at RX UE) to enable the transmission of HARQ feedback from the Rx UE side.

Observation 4: Frequent reporting of TX UE’s location information for computing the actual TX-RX range can incur large reporting overhead.

In order to address the signalling overhead issues that may arise an event-triggered mechanism of location reporting (similar to Uu operation) may also be considered. This can reduce the signalling overhead by considering certain factors, e.g. thresholds, distance ranges in which the RX UE may request the location information of the TX UE. 

Proposal 4: Enable event-triggered reporting of TX UE’s location in order to reduce signalling overhead. FFS the definition of the event.

Another aspect worth considering is the accuracy of the TX UE’s location information at time of transmission. This is partly influenced by the surrounding environment, e.g. buildings, tunnels, etc. depending on the method the TX UE uses to compute its own location estimate. Inaccurate location information may also impact the HARQ feedback procedure by, e.g. determining no feedback is necessary based on the low location estimate accuracy of the TX UE when in fact feedback is actually needed.

Proposal 5: RX UE should consider the accuracy of the received TX UE location information when transmitting HARQ feedback.

3. Conclusion
In this contribution, we discussed on SL groupcast HARQ feedback. The proposals are summarized as follows:
Observation 1: SA2 considers that delivery of group information from V2X layer to AS layer form groupcast control. 

Observation 2: When group information is delivered from V2X layer to AS layer, AS layer should determine specific groupcast option based on group information and/or AS level information.

Proposal 1: RAN2 discuss how to determine specific groupcast option, e.g., 
· Comparing the number of members with the number of enabling feedback resources

· CBR based option selection
· Mapping between service type and specific option
Proposal 2: Transmitting UE can indicate selected option to receiving UE. FFS for signaling details (e.g., using physical layer signaling). 
Proposal 3: The delivered group information can be reported to gNB for gNB control of groupcast HARQ feedback.

Observation 3: Minimum Communication range (obtained from higher layers) is compared with computed real-time range (determined at RX UE) to enable the transmission of HARQ feedback from the Rx UE side.

Observation 4: Frequent reporting of TX UE’s location information for computing the actual TX-RX range can incur large reporting overhead.

Proposal 4: Enable event-triggered reporting of TX UE’s location in order to reduce signalling overhead. FFS the definition of the event.

Proposal 5: RX UE should consider the accuracy of the received TX UE location information when transmitting HARQ feedback.
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