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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#111-e email discussion, the RACH and HARQ feedback aspects were well discussed. In this contribution, we are going to discuss on other MAC aspects enhancements for NTN according to the WID, in order to finalize the impact on MAC protocols.
From RAN2#111-e, the following was agreed regarding the inclusion of 2-step RACH in Rel-17 NTN [1]:
	· Both 2-step and 4-step RACH are supported in Rel-17 NTN. FFS enhancements to RACH to accommodate the NTN environment


Discussion
2-step RACH
2-step random access procedure, which can be helpful in reducing transmission delay, has been identified to be beneficial for NTN. The following figure gives an example of 2-step RACH procedure. The MsgA of the 2-step RACH includes a preamble on PRACH and a payload on PUSCH. After MsgA transmission, the UE monitors for a response from the network within a configured window. 


Figure 2.1 Example of 2-step RACH
In TR38.821, for 4-step RACH, Msg1 has no space to include UE-specific TA, UE-specific TA could be included in Msg3. Since the MsgA of the 2-step RACH includes a preamble on PRACH and a payload on PUSCH, the UE-specific TA can be included in MsgA. Therefore NW can schedule MsgB properly by knowing the TA value used by UE to transmit MsgA.  
Proposal 1: UE should report the UE-specific TA value via MsgA in 2-step RACH.
After transmitting the MsgA, the UE monitors the PDCCH for the MsgB. The response window msgB-ResponseWindow  is the time window to monitor RA response(s) for 2-step RA type. If msgB-ResponseWindow expires, and the Random Access Response Reception has not been received, a new MsgA is sent [2]. If more than a certain number of MsgA have been sent, a random access problem will be indicated to upper layers. 
The propagation delay is much larger in NTN, so the RA response(s) for 2-step RA type cannot be received by the UE within the specified time interval specified for terrestrial communications. Therefore, the behaviour of msgB-ResponseWindow should be modified to support NTN.
Proposal 2: Introduce an offset to the start of the msgB-ResponseWindow for NTN, the offset can be decided based on the UE-specific delay (e.g. UE-gNB delay) in LEO/GEO. 
DRX
In RAN2 #111-e email discussion, the following proposal was summarized:
	· If HARQ feedback is disabled, drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL are not started for both LEO and GEO scenarios. FFS modification of drx-RetransmissionTimerDL and drx-RetransmissionTimerUL to support blind retransmission, if agreed. (21/27)


If HARQ feedback is disabled for the corresponding HARQ process, drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL are not started for both LEO and GEO scenarios. However, under current MAC specification, expiry of drx-HARQ-RTT-TimerUL(DL) is used as the trigger condition for the start of drx-RetransmissionTimerUL(DL) respectively (with the added additional condition that the data in the corresponding HARQ process was not successfully decoded). If drx-HARQ-RTT-TimerUL(DL) is not started, drx-RetransmissionTimerUL(DL) won’t be started. If blind retransmission is supported in NTN, drx-RetransmissionTimerUL(DL) helps trigger blind retransmission. 
For supporting blind retransmission for NTN when HARQ feedback is disabled, the trigger condition of drx-RetransmissionTimerUL/drx-RetransmissionTimerDL should be modified. A modified trigger condition can be added for NTN scenario only when HARQ feedback is disabled and the blind retransmission is configured.
[bookmark: OLE_LINK3]Proposal 3: A modified trigger condition of drx-RetransmissionTimerUL(DL) only works for NTN scenario: when HARQ feedback is disabled (assuming drx-HARQ-RTT-TimerUL/drx-HARQ-RTT-TimerDL aren’t started) and the blind retransmission is configured. 
If HARQ feedback is disabled and the blind retransmission is configured, drx-RetransmissionTimerUL can be started when a MAC PDU is transmitted in a configured uplink grant or the PDCCH indicates a UL transmission when a DRX group is in Active Time. drx-RetransmissionTimerDL can be started when a MAC PDU is received in a configured downlink assignment or the PDCCH indicates a DL transmission when a DRX group is in Active Time. 
Proposal 4: The modified trigger condition of drx-RetransmissionTimerUL can be a MAC PDU is transmitted in a configured uplink grant or the PDCCH indicates a UL transmission when a DRX group is in Active Time. 
Proposal 5: The modified trigger condition of drx-RetransmissionTimerDL can be a MAC PDU is received in a configured downlink assignment or the PDCCH indicates a DL transmission when a DRX group is in Active Time.
Consider the lager propagation delay for NTN, if drx-RetransmissionTimerUL/drx-RetransmissionTimerDL is not constrained by other timer, the behaviour of starting drx-RetransmissionTimerUL/drx-RetransmissionTimerDL should be modified to support NTN.
Proposal 6: drx-RetransmissionTimerUL(DL) can be offset by UE-specific RTD (UE-gNB delay) in LEO/GEO adding the value of drx-HARQ-RTT-TimerUL(DL) only when HARQ feedback is disabled and the blind retransmission is configured. FFS if offset is applied to: 1) the start of the timers or; 2) the timer value range.

Enhancement on UL scheduling
[image: ]
Figure 7.2.1.5-1: Scheduling of UE transmission
In non-terrestrial networks the drawback of this procedure is that it would take at least 2 Round-trip times from data arriving in the buffer at the UE side until it can be properly scheduled with resources that would fit the data and the required QoS [3]. 
There are several potential solutions to enhance the UL scheduling, such as:
· Option1: Sending the buffer status by SR, BSR can be omitted.
· Option2: Sending data by Type 1 configured grant, instead of SR/BSR to reduce the large delay.
Option2 is already supported in existed mechanism. So there is no need to introduce new enhancement on UL scheduling.
Proposal 7: No need to introduce new enhancement on UL scheduling in NTN, current mechanism is enough.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: UE should report the UE-specific TA value via MsgA in 2-step RACH.
Proposal 2: Introduce an offset to the start of the msgB-ResponseWindow for NTN, the offset can be decided based on the UE-specific delay (e.g. UE-gNB delay) in LEO/GEO. 
Proposal 3: A modified trigger condition of drx-RetransmissionTimerUL(DL) only works for NTN scenario: when HARQ feedback is disabled (assuming drx-HARQ-RTT-TimerUL/drx-HARQ-RTT-TimerDL aren’t started),  and the blind retransmission is configured. 
Proposal 4: The modified trigger condition of drx-RetransmissionTimerUL can be a MAC PDU is transmitted in a configured uplink grant or the PDCCH indicates a UL transmission when a DRX group is in Active Time. 
Proposal 5: The modified trigger condition of drx-RetransmissionTimerDL can be a MAC PDU is received in a configured downlink assignment or the PDCCH indicates a DL transmission when a DRX group is in Active Time.
[bookmark: _GoBack]Proposal 6: drx-RetransmissionTimerUL(DL) are offset by UE-specific RTD (UE-gNB delay) in LEO/GEO adding the value of drx-HARQ-RTT-TimerUL(DL) only when HARQ feedback is disabled and the blind retransmission is configured. FFS if offset is applied to: 1) the start of the timers or; 2) the timer value range.
Proposal 7: No need to introduce new enhancement on UL scheduling in NTN, current mechanism is enough.
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