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Introduction
The following RAN2 user plane agreements have been capture in NTN so far [1] [2]:
RAN2#112-e Agreements
	RAN2 working assumption (for RRC idle. FFS for Inactive/Connected): Rel-17 UE with pre-compensation capability obtains UE specific UE-gNB RTT based on its GNSS in LEO/GEO. FFS how this is calculated and what/if anything needs to be broadcasted for the different pre-compensation methods (e.g. common TA) to help the UE to obtain the full UE-gNB RTT. 
If the UE-gNB RTT is pre-compensated, preamble ambiguity is not an issue in Rel-17 NTN (i.e. no enhancements are necessary). FFS how and by whom the possibly multiple components of UE-gNB RTT are pre-compensated
From RAN2 perspective, for UE with UE-specific pre-compensation as a baseline it is up to gNB implementation to ensure sufficient time on UE side for the Msg3 transmission.
For UE with pre-compensation capability (at least for the HARQ-feedback enabled case. FFS for HARQ-feedback disabled, if supported), drx-HARQ-RTT-TimerDL is offset by UE-specific RTT (UE-gNB delay) in LEO/GEO. FFS if offset is applied to: 1) the start of the timers or 2) the timer value range (i.e. existing values within value range increased by offset)
From RAN2 perspective, for dynamic grant, one possibility for "enabling"/"disabling" HARQ uplink retransmission at UE transmitter is without introducing an additional mechanism (i.e. gNB can send grant with NDI not toggled/toggled without waiting for decoding result of previous PUSCH transmission). FFS on the handling of RTT timers. Other solutions for enabling/disabling HARQ UL reTX are not precluded
If the start of the ra-ResponseWindow and msgB-ResponseWindow is accurately compensated by UE-gNB RTT, ra-ResponseWindow and msgB-ResponseWindow are not extended in LEO/GEO.
At least the following are FFS in Rel-17 NTN:
· Report UE-calculated TA in e.g. msg3/msg5/msgA
· Enhancements to RSRP-based selection mechanism of 2-step vs. 4-step RACH 
· LCP impact caused by disabling HARQ UL retransmission
RAN2 decision on starting ra-ContentionResolutionTimer, ra-ResponseWindow and msgB-ResponseWindow is postponed until further progress in RAN1 regarding UE pre-compensation method and TA estimation accuracy.


RAN2#111-e 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.



This contribution lists remaining issues identified by RAN2 and the NTN MAC CR rapporteur.
Open Issues
Pre-compensation
Open Issue 1: Method of TA calculation and TA value
RAN1 is currently discussing the method of time/frequency compensation in NTN. In RAN1#103e, [3] it was agreed: 
An NTN UE in RRC_IDLE and RRC_INACTIVE states is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.
However, it was further noted at this stage that: 
Note: UE will not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.
Definition of the TA calculation methodology and what this value represents must be completed prior to confirmation of RAN2 working assumption “Rel-17 UE with pre-compensation capability obtains UE specific UE-gNB RTT based on its GNSS in LEO/GEO” and specification of RAN2 timer offsets (e.g. open issues 4 and 6)

Open Issue 2: Additional signalling to obtain UE-gNB RTT
In RAN1#103e [3], it was agreed that prior to Msg1/MsgA, the UE calculates its TA via the UE-specific TA and at least a common timing offset X value if broadcast by network. However, the granularity of X, and whether X is indicated as a Timing Advance or as a Timing Offset value [unit] are FFS. 
Definition of the common timing offset must be completed prior to specification of RAN2 timer offsets (e.g. open issues 4 and 6) to ensure UE can determine UE-gNB RTT.

Open Issue 3: Accuracy of timing offset
Given the possible sources of error in offset delay estimation (e.g. atmospheric drag), it was agreed in RAN1#102e [4]:
FFS: The TA margin, if needed and indicated by the network (in order to account for the TA estimation uncertainty)
Analysis of offset estimation accuracy and definition of TA margin (if necessary) must be completed prior to specification of RAN2 timer offsets (e.g. open issues 4 and 6).

RACH aspects
Open Issue 4: RA timers offset and extension
In RAN2#111e [2] it was agreed that an offset be applied to the start of the ra-ResponseWindow (msgB-ReponseWindow) and ra-ContentionResolutionTimer. It was further agreed in RAN2#112e [1] that if ra-ResponseWindow and msgB-ReponseWindow are accurately compensated by UE-gNB RTT, an extension of the timer duration is not necessary.
However as described above, definition and analysis of TA estimation method, accuracy, and additional signalling must be completed by RAN1 (i.e. a resolution to open issues 1-3) prior to specification of start offset to ra-ContentionResolutionTimer, ra-ResponseWindow and msgB-ResponseWindow, and confirmation that an extension to ra-ResponseWindow and msgB-ResponseWindow is not required.

Open issue 5: FFS: RACH enhancements
The following have been captured as possible areas for enhancement for RACH in NTN:
· Report of UE-specific TA in e.g. msg3/msg5/msgA;
· Enhancements to RSRP-based selection mechanism of 2-step vs. 4-step RACH.
· Enhancements to RACH to accommodate the NTN environment.

HARQ
DL HARQ feedback
Open Issue 6: Offset value of drx-HARQ-RTT-TimerDL (when DL HARQ feedback is enabled)
From RAN2#112e [1] it was agreed that UE with pre-compensation capability and for HARQ processes where DL HARQ feedback is enabled, drx-HARQ-RTT-TimerDL is offset by UE-specific RTT (UE-gNB delay).
Like RA timers, definition and analysis of TA estimation method, accuracy, and additional signalling must be completed by RAN1 (i.e. a resolution to open issues 1-3) prior to specification of exact offset value for drx-HARQ-RTT-TimerDL.

Open Issue 7: Application of offset to drx-HARQ-RTT-TimerDL (when DL HARQ feedback is enabled)
From RAN2#112e [1] it is FFS if the offset to drx-HARQ-RTT-TimerDL is applied to 1) the start of the timers or 2) the timer value range (i.e. existing values within value range increased by offset). 
RAN2 to confirm which of the two options is preferred.

Open Issue 8: drx-HARQ-RTT-TimerDL behaviour if DL HARQ feedback is disabled
From RAN2#112e [1], offset of drx-HARQ-RTT-TimerDL remains FFS if HARQ feedback is disabled. 
RAN2 to confirm behaviour of drx-HARQ-RTT-TimerDL (e.g. no modifications, offset, not started) when HARQ feedback is disabled.

UL HARQ retransmission
Open Issue 9: drx-HARQ-RTT-TimerUL if UL HARQ retransmission is “enabled”
From RAN2#112e [1] it was agreed that UE with pre-compensation capability and for HARQ processes where DL HARQ feedback is enabled, drx-HARQ-RTT-TimerDL is offset by UE-specific RTT (UE-gNB delay). Though discussed, no agreement has been made regarding behaviour of drx-HARQ-RTT-TimerUL when UL HARQ retransmission is “enabled”.
RAN2 to confirm if UE-gNB RTT offset is also applicable to drx-HARQ-RTT-TimerUL when HARQ UL retransmission is enabled as in the case for DL or define alternative behaviour.

Open Issue 10: Operation of drx-HARQ-RTT-TimerUL if UL HARQ retransmission is “disabled”
In RAN2#112e [1], it was agreed that for dynamic grant, HARQ uplink retransmission may be “disabled” by gNB can send grant with NDI not toggled/toggled without waiting for decoding result of previous PUSCH transmission. However, handling of RTT timers (specifically drx-HARQ-RTT-TimerUL) is listed as FFS.
RAN2 to confirm behaviour of drx-HARQ-RTT-TimerUL when HARQ UL retransmission is “disabled”

Open Issue 11: FFS: LCP impact caused by disabling HARQ UL retransmission 
The following have been captured as FFS:
· LCP impact caused by disabling HARQ UL retransmission

UL Scheduling enhancements
Open Issue 12: FFS: Enhancements to UL scheduling
The following have been captured as FFS:
· LCP impact caused by disabling HARQ UL retransmission
The following methods have been captured for further study: configured grant and BSR over 2-step RACH, however further enhancements are not precluded. This open issue is further addressed in email discussion [Post112-e][152] [5]
Conclusions
Based on the above open issues, MAC CR rapporteur proposes the following way forward on open issues:
Observation	RAN2 cannot progress on open issues 1-4 and 6 (i.e. issues regarding TA pre-compensation method, value, and accuracy) until further progress in RAN1 on pre-compensation.
Proposal 1	RAN2 to prioritize progress on open issues 7 to 10.
Proposal 2 	RAN2 sends an LS to RAN1 to kindly ask them to prioritize the topic of pre-compensation, also indicating RAN2's dependency on RAN1's progress. 
Proposal 3	RAN2 can progress on issues 5, 11, and 12 as a second priority.
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