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1 Introduction
During RAN2 #111-e meeting, several MAC issues in NTN were discussed and the following agreements were achieved:
	Agreements

· From RAN2 perspective, an offset is applied to the start of ra-ResponseWindow in NTN for both LEO and GEO scenarios.

· An offset to the start of the ra-ContentionResolutionTimer is introduced for both LEO and GEO scenarios.

· Modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed in Rel-17 NTN.

· From a RAN2 perspective, for DL, HARQ feedback can be enabled/disabled in Rel-17 NTN, but HARQ processes remain configured. The criteria and decision to enable/disable HARQ feedback is under network control and is signalled to the UE via RRC in a semi-static manner. FFS for UL

· At least the following methods to enhance UL scheduling are further studied in NTN: configured grant and BSR over 2-step RACH. (other solutions to enhance UL scheduling are not precluded)

· Both 2-step and 4-step RACH are supported in Rel-17 NTN. FFS enhancements to RACH to accommodate the NTN environment.


After RAN2 #111-e meeting, an email discussion related to RACH and HARQ feedback aspects was held [1]. In this contribution, we would like to further discuss these MAC issues in NTN based on the agreements and the output of the email discussion.
2 Discussion
2.1 HARQ

For downlink transmission, it has been agreed that HARQ can be disabled by gNB implementation so that no UL feedback is needed. However, whether retransmission for UL HARQ can be disabled did not reach consensus in the previous meeting. According to the summary of the email discussion [1], the majority of companies agree that HARQ uplink retransmission at the UE transmitter can be enabled/disabled, but HARQ processes remain configured. The criteria to enable/disable HARQ uplink retransmission is under network control, and is signalled to UE via RRC in a semi-static manner. It is consensus that uplink retransmission at the UE transmitter is enabled/disabled per HARQ process.
Observation 1: The majority supports allowing the network to enable/disable UL retransmission per HARQ process.
During the email discussion, one concern was raised that the wording “disabling UL retransmission” may imply disabling blind retransmission (i.e. slot aggregation) as well. As far as we can see, the purpose of disabling UL retransmission is to prevent HARQ stalling, which is not an issue for blind retransmission. Therefore the UL retransmission that can be disabled is not supposed to include blind retransmission. 

Proposal 1: If the network configures disabling UL transmission for some HARQ process, it does not exclude blind retransmission for this HARQ process.
According to the TR38.321, the LCP impact caused by disabling the HARQ uplink retransmission configuration and its impact on UE's uplink transmission should be discussed in the work item phase. After UL retransmission is disabled per HARQ process by RRC signalling, one of the preliminary issues to solve would be which service can be transmitted by the disabled HARQ process and which cannot. This should be under gNB control and is up the QoS requirement of the specific service. Specifically, for service that requires low latency rather than high reliability, the HARQ processes whose UL retransmission are disabled should be used, which is supposed to be ensured by LCP.
Proposal 2: LCP should make sure that data are transmitted using appropriated HARQ process based on configuration.
2.2 RACH
After the RAN2 #111-e meeting, an FFS was left for further RACH enhancements in NTN. Based on the output of the email discussion, the general procedure of RACH for UEs with GNSS capability in NTN is almost settled except for the following aspects which will be discussed in this section: 
The following 2-step and 4-step RACH enhancements are FFS:

1) Report UE-calculated TA in e.g. msg3/msg5/msgA (7);

2) Enhancements to RSRP-based selection mechanism of 2-step vs. 4-step RACH (6);

3) Introduction of K_offset in SI (to support RAN1 agreements) (5).

For the first enhancement, report UE-calculated TA or the adjusted TA based on RAR to the gNB is beneficial for the subsequent scheduling. Otherwise the gNB will have to always schedule the UE assuming it is the farthest UE in the cell. This will lead to unnecessary latency and waste of resource. The TA should be reported in MSG3 of 4-step RACH or MSGA of 2-step RACH if allowed by the message size. If not, the report can be done in MSG5. 
Proposal 3: UE-calculated TA or the adjusted TA based on RAR should be reported to the gNB in MSG3/MSGA if allowed by the message size, otherwise reported in the uplink message following MSG3/MSGA.
For the second enhancement, since NTN cells have a flat coverage and unobvious near-far effect, the legacy RSRP-based mechanism may not work for selection between 4-step RACH and 2-step RACH. A new mechanism should be applied to make full use of the RACH resources and avoid the circumstance where all UEs choose the same RA type (2-step or 4-step). Since RSRP cannot serve well to separate UEs, candidate options could be e.g. based on the calculated TA, or the distance to the satellite, or even randomly separate the UEs through UE IDs. 
Proposal 4: The selection between 4-step RACH and 2-step RACH can be based on metrics other than RSRP, e.g. the calculated TA or the distance to the satellite.
For the third enhancement, RAN1 has agreed on a K_offset to cope with the propagation in NTN. RAN1 has not decided yet whether to broadcast K_offset in an explicit or implicit way.

	Agreement:
For K_offset used in initial access, the information of K_offset is carried in system information. 
· FFS implicit and/or explicit signaling of K_offset in system information.

· FFS a cell specific K_offset value used in all beams of a cell and/or each beam in a cell uses a beam-specific K_offset value.

· FFS whether/how to update K_offset after initial access.


Proposal 5: Introduce K_offset in the system information after RAN1 determines the details.
3 Conclusion

In this contribution, we discussed the potential enhancements for connected mode UEs and have the following observation and proposals:

Observation 1: The majority supports allowing the network to enable/disable UL retransmission per HARQ process.
Proposal 1: If the network configures disabling UL transmission for some HARQ process, it does not exclude blind retransmission for this HARQ process.
Proposal 2: LCP should make sure that data are transmitted using appropriated HARQ process based on configuration.
Proposal 3: UE-calculated TA or the adjusted TA based on RAR should be reported to the gNB in MSG3/MSGA if allowed by the message size, otherwise reported in the uplink message following MSG3/MSGA.
Proposal 4: The selection between 4-step RACH and 2-step RACH can be based on metrics other than RSRP, e.g. the calculated TA or the distance to the satellite.
Proposal 5: Introduce K_offset in the system information after RAN1 determines the details.
4 Reference
[1] [POST111e][908][NTN] RACH and HARQ feedback aspects (Interdigital)
