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1 Introduction
In the WID of NR_NTN_solutions-Core, 3 offsets will be introduced.
In this paper, we discuss the offsets and provide proposals.
2 Discussion
2.1 The offset for the start of RAR window
After transmitting Random Access Preamble (Msg1), UE monitor the PDCCH for the Random Access Response (RAR) message (Msg2). In NTN the propagation delay is much larger than in TN. So the RAR cannot be received by the UE within the specified time interval specified for terrestrial communications. Therefore, an offset for the start of the ra-ResponseWindow for NTN is proposed.

Because the length of RAR window matches the repeating period of RA-RNTI, the offset should be a fixed value. Or there will be collision of RA-RNTI in a RAR window. The offset should be workable for all UE in the cell including the UE closest to the gNB and the UE farthest to the gNB. So the offset should take the largest RTT in the cell and processing delay into consideration. Furthermore, the offset should be configurable to accommodate different scenarios.

For IDLE UE, the offset should be known before initiating the Random Access. So the offset should be broadcasted via SIB1.

For CONNECTED UE, the offset of the destination cell to which the UE is executing handover should be delivered in the handover command.

Proposal 1: A fixed value is used as the offset for the start of RAR window. The value is broadcasted via SIB1 and delivered via Handover Command.
2.2 The offset for the start of ra-ContentionResolutionTimer
UE will monitor for Msg4 in order to resolve a possible random-access contention after sending an RRC Connection Request (Msg3). The ra-ContentionResolutionTimer starts after Msg3 transmission. For the same reason of larger propagation delay, the Msg4 cannot be received by the UE within the specified time interval specified for terrestrial communications. An offset for the start of the ra-ContentionResolutionTimer for NTN is proposed.
Because Msg4 is received via monitoring PDCCH with Temp C-RNTI, which does not have the repeat period as RA-RNTI. So the offset for the start of ra-ContentionResolutionTimer needs not to be a fixed value in a cell. Taking the maximum of RTT difference in cell which can be 20.6 ms seconds into consideration, it is worth to find a solution to reduce the delay as much as possible. We know the offset is avoid useless monitoring PDCCH within the RTT after Msg3 transmission. So the RTT is reasonable to be used as the offset for the start of ra-ContentionResolutionTimer. Fortunately, the UE can get RTT which is equal to TA, after receiving Msg2.

During SI, pre-compensation of timing for Random Access and common Timing Advance broadcasted via SI or implemented by gNB are proposed. Whatever will be used, UE can get RTT eventually after receiving Msg2.

2.3 The offset for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL
Drx-HARQ-RTT-TimerDL is the minimum duration before a downlink assignment for HARQ retransmission is expected by the MAC entity. In terrestrial communications this is configurable in the range of a few ms, which is too small for a communication-link with a satellite. Drx-HARQ-RTT-TimerUL is the same as drx-HARQ-RTT-TimerDL just for the uplink.

For the reason of larger propagation delay, an offset is proposed to be added for the start of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL to support NTN, in the case of HARQ is feedback is enabled.

The offset can be a configured value. The configured offset should take the largest RTT in the cell and processing delay into consideration. However, the difference of RTT in a cell can be about 6 ms under LEO and 20.6 ms under GEO. So a configured value is not good for UE to save power.
Fortunately RTT is known and maintained for a CONNECTED UE. It is is reasonable to use the maintained RTT as the offset.
2.4 Offsets is also needed after sending a SR
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 is running; or

-
a Scheduling Request is sent on PUCCH and is pending; 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 

However, after sending a SR, UE cannot receive any UL scheduling DCI responded to the SR during the RTT. The UE is expected to be in non-active to save power consuming for RTT after the SR is sent and is pending. 
Based on the above analysis, an offset is also needed here. UE starts offset to trigger the start of DRX active time after sending a SR. In this case, RTT is reasonable to be used as the offset.
2.5 Offsets is also needed after replying to the RAR in CFRA
UE enter Active and monitoring PDCCH after replying to the RAR in Contention-Free Random Access. For the same reason as above, the UE should be in non-active for the RTT for sake of saving power. 
For the case of handover to a new cell under a new satellite, the UE can get RTT after receiving the RAR. For other cases, RTT is known in serving cell. To use the RTT as the offset is reasonable.

Based on the above analysis, we propose:
Proposal 2: TA is used as the offset 
· for the start of ra-ContentionResolutionTimer
· for the addition to drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL
· to trigger the start of DRX active time after sending a SR or replying to the RAR in CFRA.

3 Conclusion

In this contribution we discuss floor layout information, and made the following proposals:
Proposal 1: A fixed value is used as the offset for the start of RAR window. The value is broadcasted via SIB1 and delivered via Handover Command.
Proposal 2: TA is used as the offset 

· for the start of ra-ContentionResolutionTimer
· for the addition to drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL
· to trigger the start of DRX active time after sending a SR or replying to the RAR in CFRA.
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The following user plane procedures enhancements should be specified (see TR 38.821)


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 
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