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1. Introduction 
NTN WI is approved in [1] and the scope of work for connect mode and mobility are as follow:
·  MAC
· Random access:
· Definition of an offset for the start of the ra-ResponseWindow for NTN and extension of the ra-ResponseWindow duration to support UE without location information.
· 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.
· Adaptations for UEs with GNSS capabilities; timing advance and msg3 scheduling.
· Timing advance: TA calculation and signaling adaptation to deal with NTN maximum round trip delay in LEO and GEO scenarios for UE with and without UE location information.
· DRX: 
· If HARQ feedback is enabled, an offset should be added for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.
· If HARQ is turned off per HARQ process, adaptions in HARQ procedure may be required
· Options for UE power saving for SR and CFRA can be discussed during work item phase
· Scheduling Request: Extension of the value range of sr-ProhibitTimer 
· HARQ
· enabling / disabling of uplink HARQ feedback for downlink transmission at the UE receiver should be configurable per UE and per HARQ process. 
· enabling / disabling of HARQ uplink retransmission should be configurable per UE or per HARQ process. The LCP impact caused by disabling the HARQ uplink retransmission configuration and its impact on UE’s uplink transmission should be discussed in the work item phase.
· Multiple transmission of the same TB to lower residual BLER should also be configured.

This contribution focuses on random access, DRX and HARQ in NTN and provide prefer proposals. 
2. Discussion 
Random Access
During study item, it has been identified that RACH reception window may be overlapped at the network side when the interval between RACH occasions is smaller than the maximum delay difference *2. Option 1 is that the network to make sure that the interval between RACH occasions is larger than the maximum delay difference *2. Option 2 is to divide the preamble into groups which map to different RO. Base on study item, table 1 summarize the maximum delay difference*2 for different cell sizes. 

	
	Typical cell size
	Maximum delay difference*2 

	GEO
	1000 km
	6.44ms

	
	500km
	3.26ms

	LEO
	200 km
	LEO600:1.306ms
LEO1200: 1.308ms

	
	100 km
	LEO600: 0.654ms
LEO1200:0.654ms


Table 1: Maximum delay difference*2 for typical GEO and LEO cell [2]
So far, we can rely on network configuration to make sure that for different cell size, the RACH interval will be configuration correctly such that there is no overlapping.
Proposal 1: Rely on network implementation to make sure that the RACH interval between RACH occasions is larger than the maximum delay difference (based on cell size) *2 such that there is no overlapping.
In terrestrial communication, UE usually receives RAR within few milliseconds after UE sends RACH. Unlike terrestrial communication, it will take much longer for the UE to receive RAR due to the long propagation delay in NTN. It is suggested to introduce an offset for ra-ResponseWindow.  This offset may be estimate by the network based on the height of the satellite and can be the minimum one-way communication *2. This common offset can be broadcasted by network. 
Proposal 2: Introduce a common offset for RA Response window. Network will estimate this offset based on the height of the satellite. 
Similar to TA, network can pre-configure a mapping of a set of UE specific offset based on distance. Then UE can apply the UE specific offset based on the calculated distance between the network and UE. The final offset for the RA Response window will be common offset + UE specific offset.
Proposal 3: FFS on UE specific offset based on distance between the UE and satellite. 
If both common offset and UE specific offset are introduced for ra-ResponseWindow, then the RAR window size may not need to be extended for UE with location capability. 
Proposal 4: ra-ResponseWindow does not need to be extended.
The contention resolution timer is large enough for the roundtrip delay for NTN. During the study item, potential solution considered to save UE power was to introduce an offset to start the timer. We think that it is reasonable to introduce such offset.
Proposal 5: Introduce an offset for the UE to start the contention resolution timer. 

DRX
[bookmark: _GoBack]During study item, it has been identified that DRX can be enhanced to save UE power consumption so that UE doesn’t have to continuously monitoring PDCCH during long propagation delay timing (during this time, it expects no downlink traffic). The potential solution suggested that network can configure an offset after UE sends SR or replies to the RAR in CFRA. Figure below shows the active time window for legacy UE required to monitor PDCCH after the SR is sent and waiting for an UL grant. However, in NTN scenario, if the active time starts immediately upon transmission of the SR, this active time can be very long due to the long propagation delay (e.g. 270ms for GEO and 41ms for LEO) and hence can consume more UE power. It is reasonable to use an offset propagation delay that is equal to twice the propagation delay  
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Figure 7.2.1.2-1: Example of UE-initiated active period time after sending SR [2]

Proposal 6: Introduce an offset after the UE sends SR or replies to the RAR to start monitoring PDCCH to save UE power consumption. 

HARQ
HARQ is supported in NR release 15 to provide error repetition transmission in the physical layer. Due to long propagation delay in NTN, it will be too long for the UE to send HARQ feedback. Therefore, there was some discussion regarding support of HARQ for NTN during the study item. One of the proposals was to disable HARQ feedback on uplink while maintaining the HARQ processes. That way, network can maintain the HARQ repetition during NTN communication. Network should be able to disable the HARQ feedback via RRC message per UE or per HARQ process. One may argue that if there is a problem due to propagation delay, it applies to all HARQ processes within the UE, therefore, per HARQ process disabling may not be needed. On the other hand, some service is not so time sensitive and some other does, therefore, it is useful to be able to disable HARQ feedback for some subset of HARQ processes. For downlink traffic, this allows the network to map less time sensitive traffic to HARQ processes with HARQ feedback.
Proposal 7: Introduce HARQ feedback disabling by per UE or per HARQ process in RRC configuration
In order to support per HARQ process disabling. One may need to introduce DRB and HARQ process mapping. 
Proposal 8: FFS how DRB and HARQ process mapping works in order to apply different mapping considering QoS in case of per HARQ process feedback disabling.
3. Conclusion
Proposal 1: Rely on network implementation to make sure that the RACH interval between RACH occasions is larger than the maximum delay difference (based on cell size) *2 such that there is no overlapping.
Proposal 2: Introduce a common offset for RA Response window. Network will estimate this offset based on the height of the satellite. 
Proposal 3: FFS on UE specific offset based on distance between the UE and satellite. 
Proposal 4: ra-ResponseWindow does not need to be extended.
Proposal 5: Introduce an offset for the UE to start the contention resolution timer. 
Proposal 6: Introduce an offset after the UE sends SR or replies to the RAR to start monitoring PDCCH to save UE power consumption. 
Proposal 7: Introduce HARQ feedback disabling by per UE or per HARQ process in RRC configuration
Proposal 8: FFS how DRB and HARQ process mapping works in order to apply different mapping considering QoS in case of per HARQ process feedback disabling.
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