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1. Introduction 
RAN2 has completed the study item on NTN and report is available in TR 38.821. Followings are the assumptions made in WID [1] as
· FDD is assumed for core specification work for NR-NTN.

· NOTE: This does not imply that TDD cannot be used for relevant scenarios e.g. HAPS, ATG

· Earth fixed Tracking area is assumed with Earth fixed and moving cells

· UEs with GNSS capabilities are assumed.

· Transparent payload is assumed

It is important to consider the Rel-17 timeline and work on solutions based on the assumptions and at the same time consider forward compatibility if in future releases the assumptions are changed. In this document, we highlight the enhancements needed specifically on MAC aspects.
2. Discussion 

2.1 RACH
The assumptions for Rel-17 WID include transparent payload and UEs with GNSS capabilities. Under this architecture, the gNB is located at the gateway and, therefore, the total round-trip time needs to consider the propagation delay for service link and feeder link. UEs with GNSS capability may be able to determine the RTD for service link but not the feeder link. Therefore, it is possible that UE may operate with time reference from the satellite as the RTD associated with feeder link is satellite specific. In this case, it is sufficient for UE to apply the compensation in uplink timing considering only the service link. Also, for LEO, cell size of 50km to 100km is assumed and current PRACH format should be fine with UE capable of GNSS and enough ephemeris accuracy. When designing the random access procedures, however, RAN2 should consider the possibility that future releases may support UEs without GNSS capabilities, and aim for some degree of commonality between both types of UEs.
Observation 1. For Rel-17, focus should be on solution for UEs with GNSS capability and also forward compatibility with UEs without GNSS.
As shown in figure 1, a UE capable of GNSS can determine the pre-compensation to apply for UL transmission of the preamble based on service link propagation delay. Now the question is whether UE needs to extend the RAR window to receive the response message. Similarly, whether to increase the contention resolution timer to receive the contention resolution ID after Msg3 transmission.

As shown in the figure, there is no need to extend the RAR window or contention resolution timer. Extending RAR window or contention resolution timer results in more power consumption. UE can simply determine the start offset it needs to apply to start the RAR window and similarly the contention resolution timer. UE can be provided with the value of feeder link RTD which is specific to the satellite (not UE), for example, through SIB. After transmission of random access preamble, UE can simply delay the start of the RAR window by a start offset.
Another point to consider is UE’s behaviour during the period determined by the start offset. It can be further discussed whether UE goes to sleep to save power before starting monitoring RAR window. Since the feeder link RTD is common to all UEs, a common start offset broadcast in system information can be applied to start the RAR, i.e., if UE transmits preamble in UL slot N, the UE can start to monitor the RAR in DL slot N + common offset. Therefore, UE can start an offset timer immediately after transmitting the preamble in UL slot with value of the timer equal to service link RTD and feeder link RTD as shown in Figure 1.
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Figure 1 UE's uplink timing compensation 
Proposal 1 RAR window, i.e., ra-ResponseWindow is not extended.

Proposal 2 An offset timer is used to start RAR window after preamble transmission and UE behaviour during this timer is defined considering power.

2.2 HARQ

During study phase, RAN2 has made several agreements on HARQ procedure.
RAN2#106 agreements:

•
If HARQ feedback is disabled, blind HARQ (re)transmissions are still possible to improve robustness.  What blind HARQ retransmissions mean will be captured in email discussion.  

•
Even if HARQ feedback is disabled, the HARQ processes are still configured. 

•
Enabling / disabling of HARQ feedback is a network decision.

RAN2#107 agreement

•
It should be possible to semi-statically enable / disable HARQ feedback by RRC signalling. 

•
The enabling / disabling of HARQ feedback can be configurable on a per UE and per HARQ process basis via RRC signalling.

At least in GEO case, the very high RTD can stall the HARQ process. A UE may be configured with x out of 16 HARQ processes to have HARQ feedback disabled, i.e., enabling and disabling could be per HARQ process because RRC messages and MAC CEs would need higher degree of reliability and HARQ feedback may be needed.

Proposal 3 The enabling / disabling of HARQ feedback is configured per DL HARQ process.
Another point to discuss is whether HARQ retransmission is disabled only for DL HARQ process. In case of UL transmission, NDI bit in the DCI can be used as HARQ feedback. Since HARQ stalling can also happen in UL transmission, it should be possible to disable the HARQ retransmission per UL HARQ process.
However, the consequence of disabling UL HARQ retransmission on the HARQ timers, logical channel prioritization, SR procedure and BSR procedure needs to be further discussed. It is because the gNB may not be aware of the QoS requirement of the UL traffic when the gNB allocates the UL SCH resources to UEs.

Proposal 4 HARQ retransmissions can be disabled per UL HARQ process. Further discuss impact on logical channel prioritization and SR/BSR procedure.

2.3 UL scheduling

When UE has UL data arrival to transmit and no UL-SCH resource is available, UE triggers SR to request an UL grant. UE may receive an UL grant just to transmit the BSR. The BSR MAC CE is of variable size (TBS size of 2 bytes to 10 bytes) and can report status of up to 8 LCGs. PUSCH data can incur large delay as high as 51.54 ms in LEO transparent payload case following the regular SR and BSR procedure.
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Figure 2 UL data transmission following SR/BSR procedure

Therefore, further enhancement for sending scheduling request or sending BSR needs to be considered. Some solutions include SR configuration that can carry the BSR information or 2 step RACH to carry BSR/UL data or configured grant for BSR. Since SR and BSR are related but separate procedures, enhancement to only SR or BSR procedure can be sufficient.
It should also be possible for UEs to use the existing SR/BSR procedure. Therefore, the adjustment on the timers such as SR prohibit timer, periodic BSR timer, BSR retransmission timer needs to be considered.
Proposal 5 Existing SR/BSR procedure is supported with possible adjustment on SR prohibit timer and BSR periodic and retransmission timer.

Proposal 6  Possible enhancement to SR and/or BSR procedure is considered.
3. Conclusion

Following observations and proposals are made.
Observation 1.
For Rel-17, focus should be on solution for UEs with GNSS capability and also forward compatibility with UEs without GNSS.
Proposal 1
RAR window, i.e., ra-ResponseWindow is not extended.
Proposal 2
An offset timer is used to start RAR window after preamble transmission and UE behaviour during this timer is defined considering power.
Proposal 3
The enabling / disabling of HARQ feedback is configured per DL HARQ process.
Proposal 4
HARQ retransmissions can be disabled per UL HARQ process. Further discuss impact on logical channel prioritization and SR/BSR procedure.
Proposal 5
Existing SR/BSR procedure is supported with possible adjustment on SR prohibit timer and BSR periodic and retransmission timer.
Proposal 6
Possible enhancement to SR and/or BSR procedure is considered.
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