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1	Introduction
At the RAN2-116bis meeting, a list of open issues was identified as summarized in [1]. In this contribution, we would like to provide our view to address below open issues.
	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 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). 
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).
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.
Following aspects of Issue 3:
 “RAN2 to confirm support of UE location information for purposes of TA reporting” can be handled via company contributions in AI 8.10.2.1.1


 
2	Discussion
2.1	drx-HARQ-RTT-TimerDL/UL behaviour for HARQ feedback enabled and UL HARQ state A
It was agreed in RAN2-113 meeting that, regardless of whether drx-HARQ-RTT-TimerUL or drx-HARQ-RTT-TimerDL is running or not, if the UE is in DRX active time for any reason (e.g., due to the running of drx-InactivityTimer, or drx-RetransmissionTimerUL for other HARQ processes), UE should monitor the PDCCH for UL/DL grant from NW.
	2.	RAN2 confirms that in NTN if the UE is in DRX Active Time for any reason, the UE should monitor the PDCCH regardless of whether drx-HARQ-RTT-TimerUL or drx-HARQ-RTT-TimerDL is running or not. No specification change is needed.



RAN2 further agreed that, UE should always act as indicated in a grant/assignment provided during a valid occasion, which is believed as legacy restriction in MAC and RAN1 specification.
	UE configured with an UL HARQ retransmission state (i.e. A or B) will always act as indicated in a grant/assignment provided during a valid occasion (i.e. subject to legacy restrictions in e.g. MAC and RAN1 specifications). (No RAN2 specification impact)



Some companies raised the concern that what is the “valid occasion” in current specification. Specifically, if the UE is in DRX active time during drx-HARQ-RTT-TimerUL for a HARQ process, whether network could still schedule the UL retransmission for the same HARQ process during drx-HARQ-RTT-TimerUL for the corresponding HARQ process?  In our view, in current MAC specification definition, drx-HARQ-RTT-TimerUL is the minimum duration before a UL HARQ retransmission grant of the same HARQ process. This implies, if the UE is in DRX active time during drx-HARQ-RTT-TimerUL for a HARQ process, NW can schedule the UE with grants for any other HARQ process except the one triggering the drx-HARQ-RTT-TimerUL running.
	-     drx-HARQ-RTT-TimerDL (per DL HARQ process except for the broadcast process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;
-     drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.



Observation 1: If the UE is in DRX active time during drx-HARQ-RTT-TimerUL for a HARQ process, NW can schedule the UE with grants for any other HARQ process except the one triggering the drx-HARQ-RTT-TimerUL running.
Therefore, for HARQ feedback enabled and UL HARQ state A where the drx-HARQ-RTT-TimerDL/UL is running, it is not necessary 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. 
Furthermore, even if further clarification is needed on how to handle the UL/DL transmissions during drx-HARQ-RTT-TimerDL/UL timer, it looks like a legacy issue. If there is any requirement to clarify the legacy behaviour, it should be discussed in Rel-15 as part of the maintenance session.
Proposal 1: For HARQ feedback enabled and UL HARQ state A, it is not necessary 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.
Proposal 2: If further clarification is needed on the legacy behaviour, it should be discussed in Rel-15 as part of the maintenance session.

2.2	Repetition transmission based HARQ retransmission
Due to the long RTT and large pathloss in NTN, various retransmission scheme should be supported to achieve the performance requirement in terms of reliability, latency, etc.  Hence, the legacy specified retransmission schemes should be supported in NTN, such as semi-static RRC configuration of bundling/repetition from Rel-15 and Rel-16 (e.g. repK, pdsch-AggregationFactor and pusch-AggregationFactor,  pdsch-AggregationFactor-r16) as well as repetition-based retransmission indicated per HARQ process via DCI in Rel-16. 
The below agreements reached in RAN2-114 meeting only capture the DCI indicated retransmission. But we don’t think it excludes other repetition schemes (e.g. RRC indicated retransmission) for NTN.
	3.	Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated per HARQ process via DCI (as in legacy).



Proposal 3: RAN2 to confirm all legacy specified retransmission schemes should be supported in NTN.  

2.3	DRX behaviour after sending SR and msg3 for CFRA
In DRX procedure, the UE is allowed to enter Active time triggered by certain events. As indicated from TS 38.321 section 5.7 below:
	When a DRX cycle is configured, the Active Time includes the time while:
-     drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in clause 5.1.5) 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 clause 5.1.4).   


  
Scheduling request is sent from UE to the NW for the uplink scheduling, it is reasonable to monitor the PDCCH for uplink grant after an offset time (e.g, UE-gNB RTT). However, this behaviour should have no impact to the running of UE’s existing active time, i.e., no impact to the NW DL scheduling (e.g. Paging) which can be covered by current running timers after UE sending an SR.
Proposal 4: Offset should be applied to delay the start of the DRX active time after UE sending an SR.
When the UE performs CFRA (contention free random access), inactivity timer is not started upon reception of the RAR that completes the CFRA. Thus, the marked sentence (in yellow) above from TS 38.321 indicates the UE to enter Active time and start the monitoring of the PDCCH. That means, the UE will enter Active time and start monitoring the PDCCH immediately after receiving Msg2 (RAR). E.g. UE will enter DRX active time after Point A in Figure1.
[image: ]
Figure1: DRX Active Time trigger in CFRA scenario accruing to 38.321
As show in Figure1, for CFRA, the message sent on PUSCH according to the grant received in the RAR, is seen as an acknowledgment that the UE received the RAR message. In current cellular deployments, the network will typically not schedule the UE before the granted transmission in the RAR message has been received. Given the RTT of current TN deployment is serval ms, it is fine for UE enter Active time and start monitor PDCCH start from Point A. While in NTN, given the RTT is 541ms in GEO and the UE/gNB behaviour is same as legacy, the UE may not receive an UL grant (addressed to C-RNTI) until at least RTT ms has elapsed (Point C), even UE is in DRX active time from Point A. Since UE has to monitor PDCCH after receiving RAR, UE’s power is consumed in vain before the UL grant available after an RTT. To address the issue, the straight-forward way is to add an offset to delay the start of DRX active time for CFRA.
Proposal 5: Offset should be applied to delay the start of the DRX active time for CFRA after UE receiving RAR.
For how the offset is determined, it may be the UE-gNB RTT, which means that it is not possible to make a UL grant between the time the RAR is received by the UE and the RTT expires. This would add additional delay to the UL scheduling. 
However, network may continue schedule the UE with UL grant right after RAR e.g. for the time-critical service or to reduce the data transmission interruption caused by CFRA. Considering the high reliability to decode RAR successfully, we propose to introduce a network configurable offset to delay the start of the DRX active time for CFRA after UE receiving RAR.
Proposal 6: Introduce a network configurable offset to delay the start of the DRX active time for CFRA after UE receiving RAR, in order to balance UE’s power consumption and scheduling latency.
2.4	DL MAC CE execution delay
K_mac is the difference between UL and DL timing in the gNB, it applies to the case where the UL and DL are aligned in the reference point such as satellite. RAN1-105 meeting agreed that, with K_mac, the DL command should be applied  starting from the first slot that is after slot  (instead of slot ), where slot n is the slot the UE would transmit HARQ-ACK [2].
	Agreement:
If a UE is provided with a K_mac value, when the UE would transmit a PUCCH with HARQ-ACK information in uplink slot n corresponding to a PDSCH carrying a MAC CE command on a downlink configuration, the UE action and assumption on the downlink configuration shall be applied starting from the first slot that is after slot , where µ is the SCS configuration for the PUCCH.
Note: Here K_mac is assumed to have the unit of the PUCCH slot. This can be revisited after the K_mac signaling design is finalized.



However, if the gNB does not need to change behaviour or configuration according to UE’s PUCCH feedback for the MAC CE, the DL configuration on the UE side does not need to be postponed by K_mac. The UE has received the MAC CE, and can already apply the DL configuration. The gNB will know the UE has successfully updated the information at a later time upon receiving the ACK. Otherwise (if no ACK received), the gNB can retransmit the MAC CE. For example, the UE should apply long/short DRX cycle immediately (as legacy) upon reception of the DRX command MAC CE. It is not reasonable to postpone a K_mac since there is no need for UE to wait for UE’s HARQ-ACK to arrive at the gNB.  
	1>	if a DRX Command MAC CE is received:
2>	if the Short DRX cycle is configured:
3>	start or restart drx-ShortCycleTimer for each DRX group in the first symbol after the end of DRX Command MAC CE reception;
3>	use the Short DRX cycle for each DRX group.
2>	else:
3>	use the Long DRX cycle for each DRX group.



Proposal 7: There is no need to introduce execution delay caused by K_mac for DRX Command MAC CE.
2.5	Support of UE location information reporting for TA purposes
It is RAN2 agreement that NW can configure the UE to report UE location information for TA purpose with the assumption that the UE location can be reported to NW. The benefits of UE location reporting rather than UE-specific TA reporting were fully justified during the meeting discussions (e.g. saving the Uu interface signaling as well as achieving accurate TA predictions). Therefore, there is no need to re-open the discussion on the necessity of UE location information reporting for TA purpose.
	RAN2-115 Agreement:
Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information



According to SA3 LS, the UE location information can be reported in connected mode if the NTN specific user consent is available. In the RAN2-116bis online discussion, RAN2 confirm that RAN2 will assume that the NTN-specific user consent will be possible and ask SA3 to further work on this. Otherwise, we understand some Control Plane functions will be impacted. 
	Send an LS to SA3 (cc: SA2, CT4, RAN3) saying that RAN2 will assume that it will be possible to have NTN-specific user consent, at least based on subscription, and asking SA3 to further work on this.



With the NTN-specific user consent, RAN2 can confirm “the UE location information can be reported in connected mode” is feasible. Therefore, below agreement was reached in RAN2-116bis meeting to confirm UE location reporting for TA purpose is supported if NTN-specific user consent is available.
	RAN2-116bis Agreement:
3.	If SA3 will confirm that NTN-specific user consent will the available in Rel-17, the network could at least ask the UE to report its UE location for any reason at any time. FFS if we define an event-triggered reporting of UE location for TA reporting purposes.



Observation 2: It is RAN2 agreement that, if NTN-specific user consent is available the NW can request UE to report its UE location for TA purpose.
With above agreements, we believe RAN2 should go ahead to discuss the open issues to enable the UE location reporting for TA purpose.
Proposal 8: RAN2 to continue the discussions on the open issues to enable the UE location reporting for TA purpose.
3	Conclusion
This document has made the following observations:
Observation 1: If the UE is in DRX active time during drx-HARQ-RTT-TimerUL for a HARQ process, NW can schedule the UE with grants for any other HARQ process except the one triggering the drx-HARQ-RTT-TimerUL running.
Observation 2: It is RAN2 agreement that, if NTN-specific user consent is available the NW can request UE to report its UE location for TA purpose.
And proposed the following:
Proposal 1: For HARQ feedback enabled and UL HARQ state A, it is not necessary 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.
Proposal 2: If further clarification is needed on the legacy behaviour, it should be discussed in Rel-15 as part of the maintenance session.
Proposal 3: RAN2 to confirm all legacy specified retransmission schemes should be supported in NTN.  
Proposal 4: Offset should be applied to delay the start of the DRX active time after UE sending an SR.
Proposal 5: Offset should be applied to delay the start of the DRX active time for CFRA after UE receiving RAR.
Proposal 6: Introduce a network configurable offset to delay the start of the DRX active time for CFRA after UE receiving RAR, in order to balance UE’s power consumption and scheduling latency.
Proposal 7: There is no need to introduce execution delay caused by K_mac for DRX Command MAC CE.
Proposal 8: RAN2 to continue the discussions on the open issues to enable the UE location reporting for TA purpose.
Reference	
[1] R2-2201900 MAC open issues in NTN, InterDigital
[2] R1-2106325 Feature lead summary#5 on timing relationship enhancements, Ericsson

image1.png
| ULGrant
"\ addressed to





