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1. Introduction 
As per 3GPP RANP#88e meeting, the latest Rel-17 NTN WID RP-201256 included the objective on MAC as follows.
	· MAC

· Random access:

· Definition of an offset for the start of the ra-ResponseWindow for NTN.

· Introduction of an offset for the start of the ra-ContentionResolutionTimer to resolve Random access contention

· Solutions for resolving preamble ambiguity and extension of RAR window.

· Adaptation for Msg-3 scheduling
· Only for the case with pre-compensation of timing and frequency offset at UE side)

· Enhancement on UL scheduling to reduce scheduling latency.

· DRX: 

· If HARQ feedback is enabled, introduction of offset for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.
· If HARQ is turned off per HARQ process, adaptions in HARQ procedure

· Scheduling Request: Extension of the value range of sr-ProhibitTimer 



In this contribution, we elaborate our views on how to reduce scheduling and access latency by considering the characteristics of non-terrestrial network communication. Based on our analysis, we propose the way forward that should be addressed in WI phase.
2. Discussion

2.1 Configured grant enhancement for NTN
In order to perform uplink transmissions, a UE may engage in a conventional procedure of performing RACH – SR – BSR – UL grant if it is without any pre-allocated resources. Considering the long propagation delay of the NTN link, the conventional procedure to apply UL grant will be too lengthy. Therefore, how to reduce UL scheduling latency should be considered in NTN. 
The comparisons among different options to reduce UL scheduling have been included in TR38.821 v1.1.0 [1]. According to the analysis which was conducted in the SI phase, configured grant-based solution has the best performance in terms of delay and hence should be supported in NTN. 
Table 7.2.1.5-1: Scheduling enhancement options [1]
	Scheduling option
	Pros
	Cons
	Delays*

	SR-BSR procedure
	- Low resource overhead required
	- Large delays
	At least 2 RTTs of delay

	Sending large grant in response to SR
	- Potentially low resource overhead
	- Still takes 2 RTTs before UE has the BSR

- Might be a waste in terms of resources since network is still not aware of the buffer situation of the UE
	1 – 2 RTTs

	Configured grant
	- Low latency with right configuration
	- Large overhead

- Trade-off between latency and overhead
	0 – 1 RTT**

	BSR-indication in SR
	- Low latency with correct configuration
	- Large spec-impact

- Resource overhead impact unclear, larger than SR
	1 RTT

	BSR over 2-step random access
	- Low latency

- Low overhead
	- RACH resources required
	0 – 1 RTT**

	* the number of RTTs before full scheduling based on BSR can begin.

** if configured grant/2-step allocation is large enough and data can be transmitted in the grant.


Proposal 1: Configured grant-based enhancement should be supported in NTN in order to reduce UL scheduling latency.  
As well known, configured grant will impose overhead not only in terms of resource reservations but also in the signalling for configuration and activation. Furthermore, due to the fast movement of satellite as well as elevation angle changes, path loss or channel quality may change dramatically in certain circumstances which may require a timely reconfiguration of the configured grant. In Rel-15 NR, configured grant parameters can be provided via RRC and need to be activated via DCI or RRC signalling. The long propagation delay will have a negative impact on both the configured grant configuration as well as activation/deactivation. Therefore, enhancements on e.g. how to adjust configured grant parameters without frequent RRC reconfigurations should be included in NTN.
Proposal 2: Enhancement to reduce the signalling overhead on configuration as well as activation/deactivation of configured grant should be defined for NTN. 
2.2 RACH enhancement for NTN

2-step RACH has been proposed as an alternative to accelerate the random access procedure, compared with conventional 4-step RACH. Rel-16 2-step RACH procedure includes msgA which contains random access preamble as well as PUSCH payload, and msgB for contention resolution. The benefits of 2-step RACH to mitigate the transmission delay have been recognized. Rel-16 2-step RACH should be the baseline for NTN WI. 
Proposal 3: 2-step RACH should be supported in NTN and Rel-16 2-step RACH is the baseline. 
Due to the long propagation challenge in NTN, further enhancements may be considered in order to optimize the RACH performance. The potential aspects needing further consideration are as follows.

1) Preamble: Preamble design which helps to better identify the users as well as preamble separation for different users in terms of different resource allocations.

2) Assistance information in msgA: Additional assistance information may be included in msgA in order to accelerate the RACH procedure as well as following data transmission. 
Proposal 4: 2-step RACH should be enhanced in NTN by including Preamble design and further assistance information in msgA.
2.3 Timing Advance
Timing advance in initial RACH for NTN has been studied and two options have been included:
1) Autonomous acquisition of TA at UE based on UE’s location and satellite ephemeris.

2) Common TA indication from network

As we need to support the UEs with and without positioning capability, a common TA should be included in broadcast signalling in order to support initial RACH for NTN UEs.
Proposal 5: A common TA should be included in system information of a satellite cell for UE’s initial access.

Besides initial access, subsequent TA maintenance should be addressed. We see two scenarios that may need the update of the broadcasted common TA for RRC_CONNECTED UEs.

1) Feeder link switch when UE is connected through a different satellite gateway/gNB
2) Changing distance between the satellite and the satellite gateway/gNB, especially in transparent payload based LEO system.
Proposal 6: Update of broadcasted common TA should be discussed.
3. Conclusion
We propose RAN2 to consider the proposals as follows.
Proposal 1: Configured grant-based enhancement should be supported in NTN in order to reduce UL scheduling latency.  

Proposal 2: Enhancement to reduce the signalling overhead on configuration as well as activation/deactivation of configured grant should be defined for NTN. 

Proposal 3: 2-step RACH should be supported in NTN and Rel-16 2-step RACH is the baseline. 
Proposal 4: 2-step RACH should be enhanced in NTN by including Preamble design and further assistance information in msgA.
Proposal 5: A common TA should be included in system information of a satellite cell for UE’s initial access.

Proposal 6: Update of broadcasted common TA should be discussed.
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