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Introduction
In previous meetings, a number of remaining MAC aspects have been resolved including extension of random access timers, DRX timer handling, and enhancements to LCP. However, there remain additional details to be confirmed such as impact of these agreements to configured grants (CG) and semi-persistent scheduling (SPS), as well as drx-RetransmissionTimerUL/DL handling to support blind retransmission. This contribution discusses these remaining MAC aspects.
Configured Grant and SPS in NTN
configuredGrantTimer
For a configured grant (CG) configuration, the network may optionally configure a configuredGrantTimer. While the configuredGrantTimer is running, the corresponding HARQ process will not be used for a new CG transmission. This facilitiates network scheduling of retransmissions for that HARQ process ID.
The unit of configuredGrantTimer is in multiples of periodicity, with value range 1-64. With larger propagation delay in non-terrestrial networks, the length of configuredGrantTimer may not be sufficient to cover the UE-gNB-RTT for smaller values of periodicity. In this case, a retransmission grant based on network PUSCH decoding result may not reach the UE before the HARQ process has been re-used for a new transmission. In RAN2#116e it was agreed that the configuredGrantTimer may be extended, with method FFS [1]:
· configuredGrantTimer can be extended in NTN. FFS details of when extension is applicable and method of extention.
· FFS:RAN2 to down-select between the following options to extend configuredGrantTimer: 1) Introducing value(s) of configuredGrantTimer larger than 64; 2) Value of the configuredGrantTimer is extended by UE-gNB-RTT;”
Extension of the configuredGrantTimer by an additional bit would accomodate for additional propagation delay with minimal impact to signalling overhead and existing specification. Furthermore, extension by the UE-gNB RTT introduces complexity considering the UE-gNB RTT may change over time, complicating a common understanding of timer duration between the UE and network. Incorrect synchronization may impact reliability, e.g. if the UE applies a shorter duration than the network, the UE may prematurely flush the HARQ buffer.
Proposal 1:	configuredGrantTimer IE is extended in Rel-17 NTN.
Configured Grant and HARQ RTT TimerUL
In Rel-17 NTN, for dynamic grants behaviour of the drx-HARQ-RTT-TimerUL is controlled by the optional  parameter uplinkHARQ-DRX-LCP-Mode. Two DRX-LCP modes are defined in NTN: mode A and mode B, and are configured per HARQ process (if a DRX-LCP mode is not configured for a HARQ process, legacy behaviour applies):
· DRX-LCP Mode A: length of drx-HARQ-RTT-TimerUL is extended by UE-gNB RTT.
· DRX-LCP Mode B: drx-HARQ-RTT-TimerUL is not started. 
DRX-LCP modes were in part introduced to ensure UE PDCCH monitoring is optimized for different service requirements [2]:
· RAN2 understanding is that UE behaviour in HARQ state A (i.e. extending the drx-HARQ-RTT-TimerUL by UE-gNB RTT) best supports reception of UL retransmission grant based on UL decoding result. (No RAN2 specification impact)
· RAN2 understanding is that UE behaviour in HARQ state B (i.e. not starting drx-HARQ-RTT-TimerUL) best supports no UL retransmission and/or blind UL retransmission. (No RAN2 specification impact)
As different configured grant configurations may be similarly optimized for different traffic characteristics, this agreement should be extended to cover drx-HARQ-RTT-TimerUL behaviour when started due to transmission in a configured UL grant.
Proposal 2:	For configured grant, drx-HARQ-RTT-TimerUL behaviour for a corresponding HARQ process is indicated by uplinkHARQ-DRX-LCP-Mode, if configured. 
Configured grant and LCP
Configuration of uplinkHARQ-DRX-LCP-Mode only indicates the behaviour of the drx-HARQ-RTT-TimerUL for a corresponding HARQ process. To ensure that data with different service requirements are mapped to the proper grant, a new optional LCP mapping restriction allowedHARQ-DRX-LCP is introduced which restricts a logical channel to dynamic grants assigned to HARQ process(es) configured with a specific DRX-LCP mode. 
However, the HARQ process IDs used by a CG configuration are calculated from parameters of radio resource allocation in time. This may result in HARQ processes used by a CG configuration having different UL HARQ modes. From past discussion, there seems to be a general understanding that this is not desired behaviour considering the same set of configured grants are usually configured for the same traffic.
Observation 1:	All HARQ processes used by a CG configuration should share the same DRX-LCP mode to ensure consistent handling of transmissions belonging to the same CG configuration. 
Considering there may be up to 12 CG configurations per BWP in Rel-16 [3], mandating all HARQ processes used by a given CG configuration to have the same DRX-LCP could cause significant complexity and may lead to additional signaling overhead and delay caused by frequent re-configuration. It seems more reasonable to leave proper configuration of DRX-LCP mode of HARQ processes used by a CG configuration up to network implementation.
Proposal 3:	It is up to network implementation to ensure proper configuration of DRX-LCP mode for HARQ processes used by a configured grant configuration.
For configured grant the existing allowedCG-List is already configured for a logical channel, where MAC SDUs from the logical channel can only be mapped to the indicated CG configuration. Assuming proposal 3 is agreed, network implementation will likely ensure all HARQ processes used by a CG configuration will have the same DRX-LCP mode. Therefore, it seems that existing LCP restrictions and proper network configuration are sufficient, and application of allowedHARQ-DRX-LCP to configured grants is unnecessary.
Proposal 4:	The LCP restriction allowedHARQ-DRX-LCP does not apply to configured grants.
Configuration of DL HARQ feeback enable/disabled for SPS
In the downlink, the network may optionally configure downlinkHARQ-FeedbackDisabled to enable or disable DL HARQ feedback on a per-HARQ process granularity. Similar to the CG case, the HARQ process IDs used by a semi-persistent scheduling (SPS) configuration are calculated from parameters of radio resource allocation in time. 
As described in [4] this may result in the UE transmitting HARQ feedback for a logical channel data that is received in SPS occasion X but NOT transmitting HARQ feedback for the same logical channel data that is received in the SPS occasion Y (if HARQ PID associated with occasion X has HARQ feedback enabled and that associated with occasion Y has HARQ feedback disabled). As noted in previous discussion, such a scenario could lead to variability in reliability based on when the data was transmitted, which is clearly undesirable.
Observation 2:	All HARQ processes used by an SPS configuration should share the same downlinkHARQ-FeedbackDisabled state to ensure consistent handling of transmissions belonging to the same SPS configuration.
However, there may be up to 8 SPS configurations per BWP in Rel-16 and similar to the CG case mandating all HARQ processes used by a given SPS configuration to have the same enabled/disabled HARQ feedback state could cause significant complexity and may lead to additional signaling overhead and delay caused by frequent re-configuration. It seems more reasonable to leave proper configuration of downlinkHARQ-FeedbackDisabled of HARQ processes used by an SPS configuration up to network implementation.
Proposal 5:	It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by an SPS configuration.
Remaining MAC open aspects
Drx Retransmission Timer UL/DL
Based on discussion in RAN2#116e, it is FFS whether reception of a blind retransmission grant for HARQ process(es) configured with HARQ state (DRX-LCP mode) B: 1) Relies on UE being in DRX Active Time via other means (e.g. Inactivity Timer); or 2) Start drx-RetransmissionTimerUL at the end of PUSCH transmission. 
In RAN2#114e, the following was agreed:
· The following options are supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process: 1) Timer length is extended by offset; 2) Timer set to zero and/or 3) Timer disabled (i.e. not started). FFS if this is based on explicit configuration or not. We can also come back to see whether both 2 and 3 are needed.
From the above agreement, Option 2 (Timer set to 0) optimizes UE PDCCH monitoring behaviour for reception of blind retransmission grant, as immediately upon completion of the first transmission (within a bundle) of the corresponding PUSCH transmission, the drx-HARQ-RTT-TimerUL expires and the UE starts the drx-RetransmissionTimerUL to monitor for blind retransmission grant. However, based on offline discussion [101] in RAN2#115e a large majority (16/19) companies supported downscoping this option to only two behaviours (i.e. 1) Timer length is extended by offset and 3) Timer disabled)
Observation 3:	Setting the drx-HARQ-RTT-TimerUL to zero (i.e. starting drx-RetransmissionTimerUL at the end of PUSCH transmission) has already been downscoped by a very large majority in RAN2#115e.
Considering reception of a blind retransmission grant may already be supported by the UE being in active time by other means (e.g. the Inactivity Timer), it does not seem productive to re-disuss start conditions for the drx-RetransmissionTimerUL.
Proposal 6:	drx-RetransmissionTimerUL is not started at the end of PUSCH transmission for HARQ process(es) configured with DRX-LCP mode B.
Similarly in the DL case, it is also FFS whether blind retransmission is supported for HARQ process(es) configured with disabled HARQ feedback via: 1) Rely on UE being in DRX Active Time via other means (e.g. Inactivity Timer); or 2) Start drx-RetransmissionTimerDL in the first symbol after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1).
In offline discussion [103] in RAN2#113e [5], possible options for drx-HARQ-RTT-TimerDL behaviour when DL HARQ feedback is disabled where discussed, with the two options being: 1) not starting the timer; or 2) setting the timer to 0. Again, a huge majority of companies (21/24) supported not starting the timer, with the implication being that this would require the UE being in DRX active time for other reasons to receive blind retransmission. 
Considering reception of a blind retransmission may already be supported by the UE being in active time by other means (e.g. the Inactivity Timer), it does not seem productive to re-disuss start conditions for the drx-RetransmissionTimerDL.
Proposal 7:	drx-RetransmissionTimerDL is not started in the first symbol after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1) for HARQ process(es) configured with disabled DL HARQ feedback.
Identification non-terrestrial network
In current version of MAC CR, there are several references to “non-terrestrial network” in order to trigger specific UE behaviour (e.g. timer offsets). The following agreements have been made regarding indication of network type:
Agreement RAN2#111e [6]
· The network type (i.e. TN or NTN) should be known to UE. FFS whether to achieve this in an implicit or explicit way.
Agreement RAN2#113e [7]
· RAN2 thinks that a UE needs to know whether the network is a TN or NTN no later than SIB1 reception
Based on current agreements, RAN2 has not actually agreed how a UE determines a cell originates from a non-terrestrial network. It is therefore proposed that details on how UE determines it is connected to a NTN be agreed in RAN2. It is however noted that this may rely on further RAN1 agreements regarding signalling to be included in system information (e.g. information for TA precompensation and ephemeris format).
Proposal 8:	The network type (TN or NTN) is known implicitly via presence of NTN-specific information in SI (e.g. satellite ephemeris). Exact information FFS.
Conclusion
In this contribution the following observations and proposals were made concerning remaining UP issues in NTN:
Observation 1:	All HARQ processes used by a CG configuration should share the same DRX-LCP mode to ensure consistent handling of transmissions belonging to the same CG configuration. 
Observation 2:	All HARQ processes used by an SPS configuration should share the same downlinkHARQ-FeedbackDisabled state to ensure consistent handling of transmissions belonging to the same SPS configuration.
Observation 3:	Setting the drx-HARQ-RTT-TimerUL to zero (i.e. starting drx-RetransmissionTimerUL at the end of PUSCH transmission) has already been downscoped by a very large majority in RAN2#115e.
Proposal 1:	configuredGrantTimer IE is extended in Rel-17 NTN.
Proposal 2:	For configured grant, drx-HARQ-RTT-TimerUL behaviour for a corresponding HARQ process is indicated by uplinkHARQ-DRX-LCP-Mode, if configured. 
Proposal 3:	It is up to network implementation to ensure proper configuration of DRX-LCP mode for HARQ processes used by a configured grant configuration.
Proposal 4:	The LCP restriction allowedHARQ-DRX-LCP does not apply to configured grants.
Proposal 5:	It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by an SPS configuration.
Proposal 6:	drx-RetransmissionTimerUL is not started at the end of PUSCH transmission for HARQ process(es) configured with DRX-LCP mode B.
Proposal 7:	drx-RetransmissionTimerDL is not started in the first symbol after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1) for HARQ process(es) configured with disabled DL HARQ feedback.
Proposal 8:	The network type (TN or NTN) is known implicitly via presence of NTN-specific information in SI (e.g. satellite ephemeris). Exact information FFS.
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