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1 Introduction
During RAN2 #16-e meeting, the following agreements were achieved for other MAC aspects:
	· The extended values for sr-ProhibitTimer in NTN can include values less than UE-gNB RTT (as in legacy). FFS on the actual values and how this is extended 

· RRC parameter “allowedHARQ-DRX-LCP” is included in LogicalChannelConfig (FFS on the actual name of the parameter)

· configuredGrantTimer can be extended in NTN. FFS details of when extension is applicable and method of extention.

· The ConfiguredGrantConfiguration shall allow for up to 32 in nrofHARQ-Processes, and up to 31 in harq-ProcID-Offset and harq-ProcID-Offset2.

· The SPS-Config shall allow up to 32 for nrofHARQ-Processes, and up to 31 in harq-ProcID-Offset.

· HARQ feedback shall always be sent for SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled).

· For HARQ process(es) not configured with DL HARQ feedback enabled/disabled, drx-HARQ-RTT-TimerDL behaves as per legacy.

· Introduce a new sr-ProhibitTimerExt-r17 IE. Values FFS 

· If uplinkHARQ-DRX-LCP-Mode-r17 is configured, a HARQ process may be mapped to either ‘HARQ mode A’ or ‘HARQ mode B’.

· uplinkHARQ-DRX-Mode shall be included in PUSCH-ServingCellConfig.

· For at least dynamic grants, if uplinkHARQ-DRX-LCP-Mode-r17 is configured, the following LCH to HARQ process mapping rules are supported: 

· 
1) LCH is mapped only to a HARQ process configured with HARQ mode A;

· 
2) LCH is mapped only to a HARQ process configured with HARQ mode B;

· 
3) If an LCH is not configured with a mapping rule, it may be mapped to any HARQ process (HARQ mode A or B).

· downlinkHARQ-FeedbackDisabled shall be included in PDSCH-ServingCellConfig.


In this contribution, we would like to resolve the FFSs left over and discuss the following issues:

· Clarifications on the name of some RRC parameters
· Restriction for configured grant 
· Extension of the configuredGrantTimer.
· How to support blind retransmission for HARQ process(es) configured with HARQ state B
· Extended values of the sr-ProhibitTimer in NTN
2 Discussion
2.1
Remaining HARQ/LCP Aspects
RRC parameters for HARQ
It has been agreed that for at least dynamic grants, the network may optionally configure an UL HARQ retransmission state per HARQ process and an allowed UL HARQ retransmission state per LCH. The candidate UL HARQ retransmission states are defined as HARQ state A and HARQ state B as agreed:

	· HARQ state A/B are defined as follows:

-
HARQ state A: length of drx-HARQ-RTT-TimerUL is extended by UE-gNB RTT (i.e. UE PDCCH monitoring is optimized to support UL retransmission grant based on UL decoding result).

-
HARQ state B: drx-HARQ-RTT-TimerUL is not started. 

· 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)


During reviewing the running CRs, there are concerns about the current names of the RRC parameters which may be confused. From our perspective, the name of the RRC parameter should be defined as “allowedHARQ-State” for the LCH and “UL-HARQ-States” for the HARQ processes, which is clear and aligned with the definition in the agreements. The detailed meaning of the name can be further illustrated in the field descriptions.
According to the HARQ RTT timer behaviours and UE behaviours above, HARQ state A means UL HARQ retransmission is enabled and related DRX timer is extended whereas HARQ state B means UL HARQ retransmission is disabled and related DRX timer is not started.
Proposal 1: Confirm that the RRC parameter names in the specs are respectively“allowedHARQ-State” for the LCH and “UL-HARQ-States” for the UL HARQ processes, and “DL-HARQ-States” for the DL HARQ processes. 
LCP restriction for grant in RAR
Another aspect that needs to be discussed is how to deal with the LCP restrictions for the UL grant in RAR. For RACH triggered in connected mode, the UL grant in RAR uses HARQ process zero which may be configured with a HARQ state. It is not yet clear whether LCP restrictions for dynamic scheduling apply in this case, i.e only LCH with the same HARQ state can use the UL grant. From our perspective, this should be discussed case by case where the triggering event is ought to be considered. A general principle is that we should make sure what needs to be transmitted to the gNB during RACH can be carried in the UL grant in RAR. In other words, the LCH that can use the UL grant in RAR is related with the triggering events. And for this LCH, the LCP restriction is not applied.
Proposal 2: For RACH in RRC_CONNECTED mode, UE ignores LCP restriction of the LCH depending on the triggering event of the RACH when using the UL grant in RAR.

2.2 Configured Grant/SPS aspects
During the SI phase, the following conclusion was made [1]:

Semi-Persistent Scheduling should to be supported for HARQ processes with enabled and disabled HARQ feedback. Details can be decided in the WI phase.

Besides, both Type 1 and Type 2 configured grants have been agreed to be supported in NTN. Therefore, RAN2 should study HARQ disabling for configured grant besides dynamic grant. 

For uplink configured grants, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equations: 
	HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes, or
HARQ Process ID = [floor(CURRENT_symbol / periodicity)] modulo nrofHARQ-Processes + harq-ProcID-Offset2


For downlink configured assignments, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equations:

	HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes, or
HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes + harq-ProcID-Offset


According to the progress made so far, both UL and DL HARQ disabling are configured per HARQ process by RRC signalling. In this case, for the same set of configured grants, different transmission occasions may result in using HARQ processes configured with different HARQ states after calculation. Using HARQ processes with different HARQ states for different transmission occasions will lead to out-of-order reception. This is obviously not reasonable as the same set of configured grants are usually configured for the same traffic. During last meeting, some companies supported that it should be NW implementation guarantees that the calculated HARQ processes for configured grant have the same HARQ mode. 
From our perspective, leaving it to the network implementation is not a good choice. When the network configures the HARQ states for HARQ processes, it cannot predict what the SPS configuration will be. Therefore, the network has to calculate and reconfigure the HARQ states for HARQ processes according to the configuration/reconfiguration of an SPS each time. This will add complexity to NW implementation. In the meantime, the HARQ state reconfiguration will affect the ongoing operations of HARQ processes and lead to low throughput for the services whose HARQ state is different from that of the configured grant. 

But if RAN2 goes for the implementation solution at last, we think it necessary to capture the principle that gNB should guarantee that HARQ processes used in a configured grant/assignment configuration have the same HARQ state.
Proposal 3: RAN2 to capture the principle that gNB should guarantee that HARQ processes used in a configured grant/assignment configuration have the same HARQ state.
2.3 MAC Timers

The configuredGrantTimer
In RAN2#116e meeting, the method of extension is discussed and not decided. There are two options on the table:

-  Option 1: Introducing values of configuredGrantTimer larger than 64.
-  Option 2: value of the configuredGrantTimer is extended by UE-gNB-RTT (similar to how the drx-HARQ-RTT-TimerUL is extended). 

The CG timer is started at the beginning of the first symbol of the PUSCH transmission for a given HARQ process, and is used to monitor the possible retransmission scheduling. In order to adapt to the large propagation delay, it is suggested to extend the CG timer by UE-gNB-RTT, which is similar to the extension of other timers (e.g. drx-HARQ-RTT-TimerUL). 
Proposal 4: The value of the configuredGrantTimer is extended by UE-gNB-RTT in NTN. 
The drx-RetransmissionTimer
In RAN2#116e meeting, RAN2 tried to make down-selection between the following options to support blind retransmission for HARQ process(es) configured with HARQ state B or disabled HARQ feedback, but no consensus were reached.
-  Option 1: Rely on UE being in DRX Active Time via other means (e.g. Inactivity Timer); 

-  Option 2: Start drx-RetransmissionTimerUL at the end of PUSCH transmission;
-  Option 3: 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)
We think Option 1 is the best choice that we can reuse the legacy timer without any impact on specs. For instance, the inactivity timer is designed for detecting subsequent PDCCHs indicating UL or DL transmissions after one PDCCH occasion. Thus this timer can naturally be used for blind retransmissions and gNB implementation can ensure blind retransmission is covered by the inactivity timer. There is no need to start an additional timer for this purpose.

Proposal 5a: To support blind retransmission for UL HARQ process(es) configured with HARQ state B, it is gNB implementation to keep UE in active time through proper configuration of inactivity timer.
Proposal 5b: To support blind retransmission for DL HARQ process(es) configured with disabled HARQ feedback, it is gNB implementation to keep UE in active time through proper configuration of inactivity timer. 

The sr-ProhibitTimerExt
During last meeting, a new sr-ProhibitTimerExt-r17 IE was agreed, while the value was FFS. Currently the value range for the sr-ProhibitTimer is: {ms1, ms2, ms4, ms8, ms16, ms32, ms64, ms128} in 38.331. Considering that the maximum round trip delay in NTN is 541.46 ms, the extended value should be as large as 542ms+128ms, if we adopt similar principle as TN. Considering the regularity of the values, the maximum value of sr-ProhibitTimerExt-r17 can be set to 512ms+128ms. Furthermore, considering the MEO and LEO scenarios, where the round trip delay is smaller than GEO scenario, some additional values between 128ms and 640ms can be considered, e.g. at intervals of 64ms. 
Based on the above description, we would like to suggest the following values for sr-ProhibitTimerExt-r17: {ms192, ms256, ms320, ms384, ms448, ms512, ms576, ms640}. 
Proposal 6: The sr-ProhibitTimerExt-r17 IE should include the following values: {ms192, ms256, ms320, ms384, ms448, ms512, ms576}.
3 Conclusion

In this contribution, we discussed the remaining MAC issues other than RACH and have the following proposals:

Proposal 1: Confirm that the RRC parameter names in the specs are respectively“allowedHARQ-State” for the LCH and “UL-HARQ-States” for the UL HARQ processes, and “DL-HARQ-States” for the DL HARQ processes. 
Proposal 2: For RACH in RRC_CONNECTED mode, UE ignores LCP restriction of the LCH depending on the triggering event of the RACH when using the UL grant in RAR.

Proposal 3: RAN2 to capture the principle that gNB should guarantee that HARQ processes used in a configured grant/assignment configuration have the same HARQ state.
Proposal 4: The value of the configuredGrantTimer is extended by UE-gNB-RTT in NTN. 
Proposal 5a: To support blind retransmission for UL HARQ process(es) configured with HARQ state B, it is gNB implementation to keep UE in active time through proper configuration of inactivity timer.
Proposal 5b: To support blind retransmission for DL HARQ process(es) configured with disabled HARQ feedback, it is gNB implementation to keep UE in active time through proper configuration of inactivity timer. 
Proposal 6: The sr-ProhibitTimerExt-r17 IE should include the following values: {ms192, ms256, ms320, ms384, ms448, ms512, ms576}.
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