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Introduction
In this paper, we discuss the remaining critical NR adaptations for MAC to support NTN as specififed in the WID [1]. 

DRX in NTNs
In R2-2201900, two issues were listed as open for DRX: 

Open Issue 14: drx-HARQ-RTT-TimerDL/UL behaviour for HARQ feedback enabled and UL HARQ state A
RAN2 to discuss UE DRX behaviour when PDCCH indicates a UL/DL transmission doesn’t consider the case where drx-HARQ-RTT-TimerUL/DL for the corresponding HARQ process has already been running. (Companies are referred to R2-2201739, Section 5.2 for additional details).

Open Issue 16: details of DRX behaviour after sending SR and msg3 for CFRA
RAN2 to discuss whether: 
· for DRX in NTN, in the case that a UE sends an SR, the UE enters Active time to monitor for a response after an offset time has elapsed.
· In the case that a UE sends msg3 as response to a RAR message during CFRA, the UE enters Active time when an offset time has elapsed.
(Companies are referred to R2-2201739, Section 5.2 for additional details).

Starting/restarting of drx-HARQ-RTT-TimerDL/UL 
The existing spec has overlooked the case where the gNB schedules a certain HARQ process while drx-HARQ-RTT-TimerDL/UL is already running, which may for example happen because gNB reuses a HARQ process ID before a full HARQ RTT has passed, or if gNB sends a dynamic assignment/grant that overrides a configured assignment/grant. 
To avoid further misalignment between gNB and UE, the UE needs to follow any received assignment/grant and therefore it needs to restart the drx-HARQ-RTT-TimerUL/DL in case its already running. 
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UE Active Time after SR and after Msg3 for CFRA 
The DRX is about when the UE is allowed to not monitor PDCCH to save energy. Here we discuss some further issues with DRX. 

During the Rel-16 SI on NTN, it was acknowledged that an NTN UE will need an offset for the drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL, to allow the UE not to enter Active time too soon and to avoid monitoring the PDCCH in vain and which have already been agreed in this WI. 
The UE is also allowed to enter Active time triggered by certain events. See below, pasted from TS 38.321:
------------------------------------------------------------------------------------------------------------
When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or
-	drx-RetransmissionTimerDL or drx-RetransmissionTimerUL is running on any Serving Cell in the DRX group; or
-	ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a).
------------------------------------------------------------------------------------------------------------
When a UE has a sent an SR, and it is pending, it will enter Active Time to monitor the PDCCH as described in the yellow highlighted part above. Given the large RTT of an NTN, the UE do not need to expect a response to the SR until RTT ms has elapsed. 
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Figure 18. Example of the active time period after sending SR.
Similar to how the drx-HARQ-RTT timers and RA timer were extended or delayed, we can introduce an offset to when a UE should enter Active Time while waiting for a response to a transmitted SR. 
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When the UE performs CFRA it will not start the contention resolution timer that controls the PDCCH monitoring during CBRA. Thus, the green highlighted part above, from TS 38.321, requires the UE to enter Active time and start the monitoring of the PDCCH. 
Similar to sending an SR, the UE will enter Active time and start monitoring the PDCCH already after receiving Msg2 (RAR). 
For CFRA, the UL message sent on PUSCH (Msg3), according to the grant received in the RAR, is by the network seen as an acknowledgment that the UE received the RAR message. The network will typically not schedule the UE before the granted transmission in the RAR message has been received. Given the RTT of an NTN, the UE will therefore not receive a response until at least one RTT has elapsed after sending Msg3. 
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We propose to introduce an offset to when a UE should enter Active time when doing CFRA. When the UE has sent the PUSCH message as granted in the received RAR, it would not expect a response until RTT ms have elapsed if the network does not schedule the UE in the meantime. Thus, the UE can offset the start of the active time by RTT ms to save energy. 
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Repetition/bundling based HARQ retransmissions
In R2-2201900, the issue about repetition based HARQ retransmissions was listed: 
Open Issue 15: Repetition transmission based HARQ retransmission 
RAN2 to discuss whether repetition transmission based HARQ retransmission is always allowed and is explicitly indicated via DCI or semi-statically with RRC signalling (as in legacy). (Companies are referred to R2-2201739, Section 5.2 for additional details). 

At RAN2#114-e the following agreement was made concerning repetitions/bundling:
3. Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated per HARQ process via DCI (as in legacy).

This agreement is incorrect as it only considers part of the Rel-16 additions to bundling (bundling is called repetition in RAN1). There is also semi-static RRC configuration of bundling from Rel-15 (see repK, pdsch-AggregationFactor and pusch-AggregationFactor) and in Rel-16 for SPS (see pdsch-AggregationFactor-r16). As bundling may be very useful to achieve robustness in NTNs, all options for bundling shall be supported. Therefore, we propose to revise the previous agreement. 
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UL synch failure
In R2-2201900, the issue about UL synchronization was listed: 
Open Issue 17: UL synchronization failure
RAN2 to discuss how to handle UL synchronization failure due to the validity timer expiry (discussed in R2-2201755 but no conclusion)

The NR NTN UE can receive the new SIB in CONNECTED mode and also regular scheduled data, further the UE receives the NTN validity timer together with the new SIB. Thus, the UE can read the new SIB long before expiry of the NTN validity timer, and if the validity timer expires – this event shall be rare. Therefore, we shall not optimise for this situation as it can be handled by the UE triggering RLF. There is no need to equalize the IoT NTN and NR NTN spec on this issue as IoT NTN do not have SIB reception in CONNECTED mode. 
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DL MAC CE execution delay 
In R2-2201900, the issue about DL MAC CE execution delay was listed: 
Open Issue 18: DL MAC CE execution delay 
RAN2 to discuss if we need to capture the DL MAC CE execution delay by K_MAC agreed by RAN1.

We have not found any previous indication of the execution delay for DL MAC CEs, there is thus no need to add something for this. It is sufficient that it is described in the RAN1 specs. 
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Conclusion
[bookmark: _Hlk16780604]Here we first present a combined list of the observations and proposals, and after it there is a list of only the proposals.
Proposal 1	In MAC spec, change the “start the drx-HARQ-RTT-TimerUL/DL…” to “start or restart the drx-HARQ-RTT-TimerUL/DL…”.
Observation 1	With current DRX procedure, the UE will monitor the PDCCH in vain for RTT ms after sending an SR.
Proposal 2	In NTNs, in the case that a UE sends an SR, the UE do not need to enter into Active Time to monitor for a response until after an offset time of UE-gNB RTT has elapsed.
Proposal 3	Consider replacing “- a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or” with  “- an offset time To has elapsed after a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or” and a text “The offset time To is equal zero except in NTNs where it is equal to the UE-gNB RTT.”
Observation 2	For CFRA, the network typically waits to receive Msg3 granted in the RAR, as an acknowledgment that the UE has received the RAR, before it schedules the UE.
Observation 3	With current DRX procedure, after receiving the RAR message for CFRA, the UE will monitor the PDCCH in vain for at least RTT ms if the network does not schedule the UE in the meantime.
Proposal 4	In the case that a UE sends Msg3 as response to a RAR message during CFRA, the UE enters Active Time when an offset time of UE-gNB RTT has elapsed.
Proposal 5	Consider replacing “- a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a).” with  “- an offset time To has elapsed and a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a).” and the text indicated in Proposal 3 above.
Proposal 6	Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated via DCI or semi-statically with RRC signalling (as in legacy). Note, this revises the agreement from RAN2#114e.
Proposal 7	If the UEs NTN validity timer expires, the UE shall refrain from all UL transmissions and trigger RLF.
Proposal 8	There is no need to add the DL MAC CE execution delay in NTNs to the MAC spec.


Here is a list of the proposals made: 
Proposal 1	In MAC spec, change the “start the drx-HARQ-RTT-TimerUL/DL…” to “start or restart the drx-HARQ-RTT-TimerUL/DL…”.
Proposal 2	In NTNs, in the case that a UE sends an SR, the UE do not need to enter into Active Time to monitor for a response until after an offset time of UE-gNB RTT has elapsed.
Proposal 3	Consider replacing “- a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or” with  “- an offset time To has elapsed after a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or” and a text “The offset time To is equal zero except in NTNs where it is equal to the UE-gNB RTT.”
Proposal 4	In the case that a UE sends Msg3 as response to a RAR message during CFRA, the UE enters Active Time when an offset time of UE-gNB RTT has elapsed.
Proposal 5	Consider replacing “- a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a).” with  “- an offset time To has elapsed and a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a).” and the text indicated in Proposal 3 above.
Proposal 6	Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated via DCI or semi-statically with RRC signalling (as in legacy). Note, this revises the agreement from RAN2#114e.
Proposal 7	If the UEs NTN validity timer expires, the UE shall refrain from all UL transmissions and trigger RLF.
Proposal 8	There is no need to add the DL MAC CE execution delay in NTNs to the MAC spec.
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