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Introduction

Groupcast feedback options, especially Option 2 which requires each RX UE to feedback ACK & NACK, is still under discussion in RAN1/RAN2/SA2. SA2 considered that in order to support Option 2 , two parameters, i.e. "a member ID" and "a group size" need to be provided by the V2X application layer for each UE operating groupcast
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.
Eventually, the option will be reflected on the SCI, according to the latest email-discussion from RAN1 side ([98b-NR-20] Email discussion/approval on groupcast HARQ feedback option indication):

Proposal for agreement:

For groupcast HARQ feedback, SCI explicitly indicates either Option 1 or Option 2 is to be used.

Discussion

According to the RAN1 email discussion result, SCI will explicitly indicate which groupcast feedback option. Therefore, RAN1 may rely on RAN2 output to determine which option to apply for a transmission.

Outputs from Layer 2 shall be provided to Layer 1 to help determine which groupcast feedback option to be applied for each transmission/TB.

Different feedback options root from the diverse requirements of the reliability of groupcast transmission provided by the feedback mechanism in MAC/PHY layer, e.g.,

Option 2 enables the best reliability for groupcast,

Option 1 offers lower level reliability compared to option 2, and higher-level reliability compared with no feedback,

No feedback or feedback disabled only offers the best-effort delivery like broadcast, i.e., this option is with lowest reliability.

Different levels of reliability can be offered by the groupcast feedback options, i.e., option 2, option 1 and no feedback or feedback disabled in MAC/PHY layer, in the descending order of reliability.

Since the groupcast feedback option is related to transmission reliability, it is possible to multiplex data of different transmission reliability thus data of different groupcast feedback option into the same TB.

To determine which groupcast feedback option will be used for MAC PDU transmission, one may have 3 alternatives,

Alt 1. Consider HARQ feedback selection in LCP procedure, where it is on the basis of the HARQ feedback option configuration is per SLRB.
Alt 2. Not to consider HARQ feedback selection in LCP procedure, even if the HARQ feedback option configuration is per SLRB. E.g. Using the HARQ feedback option which is configured in the logical channel with highest priority in the assembled MAC PDU.
Alt 3. Consider HARQ feedback selection for each group (destination ID), where it is on the basis of the information of member ID and group size is configured from higher layer during the group setup.
In comparison, both alt 1 and alt 2 request the HARQ feedback option configuration in a SLRB granularity, either the configuration is from upper layer, or the configuration is determined by RAN2 itself. So far, from SA2 reply LS, they just informs RAN2 that the group size and member ID information will be transmitted downward, but not mentioned that such information will be coupled with different QoS flow. Therefore, if RAN2 would like SA2 to provide such QoS flow based HARQ feedback option configuration, an LS should be sent to SA2 to address such request. But considering the limited time left, it is not workable. On the other hand, if RAN2 would like to configure the HARQ feedback option in SLRB granularity in AS layer, then some additional criterion shall be used to implement this, e.g. an additional PER threshold will be configured, the PER request which is higher than the configured threshold will be configured with HARQ feedback option2, otherwise, HARQ feedback option 1 will be used. Further more, some other parameters besides PER may also be considered. As we can see, such mechanism is quite complex and cause a lot spec impact to AS layer. As a consequence, alt 3 is more reasonable to be applied from RAN2 side.

Considering limited time left and complex specification impact, alt 3 for determining HARQ feedback should be adopted from RAN2 side, i.e. consider HARQ feedback selection for each group (destination ID), where it is on the basis of the information of member ID and group size is configured from higher layer during the group setup.

Considering the implementation of alt 3, UE firstly needs to check if upper layer provide such group size and member ID information towards AS layer, if there is such information, HARQ feedback option 2 may be able to be applied, otherwise, only HARQ feedback option 1 can be applied.. Moreover, in AS layer, UE needs to check if there is enough PSFCH resource corresponding to a transmitting TB, compared with the group size, if group size is larger than the number of corresponding PSFCH resource, it means each member UE cannot get one individual PSFCH resource for HARQ feedback, where it cannot fulfill the pre-request of HARQ feedback option2, then option 1 will be used. In addition, UE also needs to check whether range requirement is carried in the QoS flow belonging to the destination ID of the groupcast service, since RAN1 agreed that HARQ feedback option 2 is not workable for range based HARQ feedback, then if there is range requirement, only HARQ feedback option 1 will be applied.

In order to implement HARQ feedback option selection, in AS layer, UE needs to consider whether member ID and group size information is provided, the number of PSFCH resource is enough, as well as there is any range requirement in associated QoS flow corresponding to the groupcast destination ID.
Conclusion
Based on the analysis provided above, we have the following observation and proposals:
Observation 1
Different levels of reliability can be offered by the groupcast feedback options, i.e., option 2, option 1 and no feedback or feedback disabled in MAC/PHY layer, in the descending order of reliability.
Proposal 1
Outputs from Layer 2 shall be provided to Layer 1 to help determine which groupcast feedback option to be applied for each transmission/TB.

Proposal 2
Since the groupcast feedback option is related to transmission reliability, it is possible to multiplex data of different transmission reliability thus data of different groupcast feedback option into the same TB.

Proposal 3
Considering limited time left and complex specification impact, alt 3 for determining HARQ feedback should be adopted from RAN2 side, i.e. consider HARQ feedback selection for each group (destination ID), where it is on the basis of the information of member ID and group size is configured from higher layer during the group setup.

Proposal 4
In order to implement HARQ feedback option selection, in AS layer, UE needs to consider whether member ID and group size information is provided, the number of PSFCH resource is enough, as well as there is any range requirement in associated QoS flow corresponding to the groupcast destination ID.
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