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[bookmark: _Ref178064866]Introduction
In NTN WID, the following objectives are captured.
	· 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 



This document shows our view on each above objective. 
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Random access
 Offset for timers on RACH
When a UE triggers the RA procedure, the UE transmits the RA preamble and monitors the PDCCH to get the RAR during a ra-ResponseWindow (hereinafter RAR window) after transmitting the RA preamble. In NTN, however, due to large propagation delay in NTN, the UE cannot receive the RAR within the legacy RAR window. In SI phase, RAN2 discussed how to receive an RAR successfully in NTN and decided to introduce an offset which delays the start of RAR window. We think RAN2 can simply follow the decision made in SI phase.
In addition, with a similar reason to introduce the offset for RAR window, it was discussed that the offset for ra-ContentionResolutionTimer (hereinafter CR timer) should be introduced. Thus, we think that the offset for CR timer should be introduced. 
Proposal 1. The offset for RAR window and CR timer should be introduced in NTN. 

 Extension of RAR window 
According to TR 38.821, if the exact round trip delay can be estimated as an offset to delay the RAR window, there appears to be no need for extending the RAR window. With this understanding, we think that the extension of RAR window is needed only for the UE without GNSS.
Considering that the UEs with GNSS capabilities are assumed, RAN2 would not need to discuss the extension of RAR window in Rel-17. 
Proposal 2. The extension of RAR window should not be considered in Rel-17.

 Enhancement of preamble detection
In NTN, different UEs may experience different delay between the UE and the network. Accordingly, even when different UEs send a RA preamble on different PRACH occasion, they can reach the network at the same time. If different UEs selected the same RA preamble, the network cannot distinguish the UEs and Msg3 transmission would be failed because different UEs will try Msg3 transmission with the same UL grant in RAR.
In order to solve the above issue, RAN2 discussed two options as follows.
· Option 1: Proper PRACH configuration in the time domain. The interval between two consecutive RO should be larger than 2 * the maximum delay difference within the cell.
· Option 2: Preambles should be divided into groups and mapped to different PRACH occasion, such that PRACH occasions with timing separation less than 2 * maximum delay difference are always assigned with different groups of preambles.

The option 1 is that the gNB needs to properly assign the PRACH occasion configuration so that the preamble receiving windows for different PRACH occasions are not overlapped. In other words, this option can solve the issue by up to network implementation but it can reduce the RACH capacity. 
The option 2, the network divides the preambles in groups and mapped to different PRACH occasion, so long as the same preamble will not be used in PRACH occasions with separation less than maximum delay difference. With this, the network can identify which PRACH occasion the preamble is related to. However, this option also reduce the RACH capacity due to limited PRACH resources. 
As mentioned above, both options can resolve the issue but reduce the RACH capability. Considering that the option 1 is less impact than the option 2 on the specification, we prefer the option 1. 
Proposal 3. The network should configure the proper PRACH configuration in the time domain for resolving preamble ambiguity.

Enhancement on UL scheduling
The SR procedure is used to request UL resource for data transmission as follows.
· Step 1. Transmission of a SR
· Step 2. Reception of the UL grant for BSR.
· Step 3. Transmission of the BSR.
· Step 4. Reception of the UL grant for data.
· Step 5. Transmission of the actual data. 

The reason for requiring 5-step procedure is that the SR and preamble transmission only inform that the UE needs to get an UL grant. Since the network cannot know the amount of data available for transmission by SR, the UE has to perform BSR procedure in order to get a sufficient UL grant.
Considering the large propagation delay in NTN, it would take a long time for the UE to get the UL grant for actual data by initiating SR procedure. For better utilization of NTN, reasonable latency needs to be achieved. 
With this reason, RAN2 discussed how to reduce the time to get the UL grant, and the following options were considered. 
· Option 1. BSR transmission on pre-configured UL grant
· Option 2. BSR-indication in SR
· Option 3. Sending large UL grant in response to SR
· Option 4. BSR transmission over 2-step random access.

The option 1 is that the UE transmits BSR by using the pre-configured UL grants which can be allocated to multiple UEs, i.e., contention-based PUSC transmission. From specification point of view, this may be easily achieved by restricting transmission of BSR to a specific CG by using LCP restriction. In the meanwhile, in small data enhancement, the transmission of UL data on pre-configured PUSCH resources, i.e. on configured grant type 1, will be discussed. Thus, we can reuse the scheme in NTN for BSR transmission.
The Option 2 is that the UE informs the network of the rough amount of data available for transmission through the SR. There wouldn’t be a finer granularity of buffer size as in BSR but it would be sufficient to have one or two levels of buffer size that can be informed by SR. With the information of the amount of data with SR, the network can provide sufficient UL grant in response to SR, which removes the need for BSR procedure. One may think this could have impact on RAN1 but the impact can be restricted to RAN2. For example, each SR occasion can be configured to different buffer size.
Option 3 is that the network provides the large UL grant to the UE when the network receives the SR from the UE. Since the network does not know the buffer status of the UE and the UL resource is limited, the UE may still need to send BSR to request another UL grant to send remaining data. Then, the next UL grant will only be received very late, e.g., 540ms, hence, latency is still there.
Option 4 is that the UE performs the 2-step RACH when the BSR is triggered, and the UE transmits the BSR on MsgB. This option can reduce the time to get the UL grant. However, considering that the RACH preamble is limited, this option would lead to more collision of RACH procedure. Thus, it would be to use of 2-step RACH to a limited level.
In summary, from latency perspective, there is not different between option 2 and option 3 but from usage of radio resource point of view, option 2 is better than option 3 because option 2 can roughly indicate one or two levels of buffer status by SR. From UL resource management point of view, option 1 is the best because it reports the buffer size precisely. As mentioned above, Option 4 is not preferred because general use of 2-step RACH would increase collision probability of RA procedure. 
With the above reasons, we prefer option 1 and 2. 
Proposal 4. RAN2 discuss enhancement of UL scheduling with following options.
· BSR transmission on pre-configured UL grant.
· BSR indication on the SR. 

DRX 
 Introduction of the offset for DRX
In NTN SI phase, it was discussed whether the offset for drx-HARQ-RTT-TimerDL/UL is introduced or the drx-HARQ-RTT-TimerDL/UL is extended. 
[bookmark: _GoBack]If the offset is introduced, the intention is to set a proper offset considering the propagation delay, e.g., maximum 540ms, and to delay the start of drx-HARQ-RTT-TimerDL/UL by offset. Accordingly, the UE does not monitor the PDCCH for time duration of 'offset + drx-HARQ-RTT-TimerDL/UL’. Without touching the value of drx-HARQ-RTT-TimerDL/UL, the total time of not monitoring PDCCH becomes, for example, 540ms and 56 symbol, 20ms and 5 symbol. We think such granularity is really not needed for NTN because symbol level time length doesn’t make big difference delay from power saving or latency perspective given that propagation delay is maximum 540ms. Furthermore, managing two parameters, i.e., offset and drx-HARQ-RTT-TimerDL/UL, for the same purpose only increases the UE complexity.
Simply, we can define a new drx-HARQ-RTT-TimerDL/UL, which gives proper RTT Time for NTN. With the new timer, the UE behaviour would remain the same as legacy. 
Given that ‘offset+legacy drx-HARQ-RTT-TimerDL/UL’ and ‘new drx-HARQ-RTT-TimerDL/UL’ achieves the same level of power saving, introducing an offset only increases UE complexity. Thus, we propose to define a new drx-HARQ-RTT-TimerDL/UL for NTN.
Proposal 5. The offset for the drx-HARQ-RTT-TimerDL/UL should not be introduced and a new drx-HARQ-RTT-TimerDL/UL should be defined for NTN. 

 Enabling / disabling HARQ feedback
In SI phase, RAN2 agreed that the HARQ feedback can be disabled per HARQ process ID. However, when the HARQ feedback is disabled, all other functions (e.g., soft-combining based on the retransmission) except for transmitting the HARQ feedback in the HARQ operation should be used for NTN to provide reliable downlink transmission. With this reason, in SI phase, RAN2 assumed that the blind HARQ (re)transmissions are still possible to improve robustness if the HARQ feedback is disabled.
When the UE receives the downlink assignment using a HARQ process ID disabling the HARQ feedback is disabled, the UE should not start the drx-HARQ-RTT-TimerDL. Since the UE does not monitor the PDCCH if the drx-HARQ-RTT-TimerDL is running, the UE cannot receive the blind HARQ retransmission for DL. 
In order to monitor the PDCCH for the blind HARQ retransmission for DL, the UE should start the drx-RetransmissionTimerDL to monitor the PDCCH for the blind HARQ retransmission. With this, the UE can receive the blind HARQ retransmission for DL.
Proposal 6. If the HARQ feedback is disabled, the UE should not start the drx-HARQ-RTT-TimerDL and the UE starts the drx-RetransmissionTimerDL.

Scheduling request
Due to the large propagation delay in NTN, it was discussed whether the sr-ProhibitTimer should be extended or not. Considering that the large propagation delay in NTN can be up to 543.46 ms, the sr-ProhibitTimer is very short because the maximum value of the sr-ProhibitTimer is 128ms. With this reason, the extension of the value range of sr-ProhibitTimer is addressed in NTN WID.
In NTN, we should consider various satellite networks, i.e., GEO, LEO, MEO, thus the value of sr-ProhibitTimer for each satellite networks should be discussed.
Proposal 7. RAN2 discuss the value of sr-ProhibitTimer for each satellite networks.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we show our view on each objective related with MAC for NTN, and the following proposals are made. 
Proposal 1. The offset for RAR window and CR timer should be introduced in NTN. 
Proposal 2. The extension of RAR window should not be considered in Rel-17.
Proposal 3. The network should configure the proper PRACH configuration in the time domain for resolving preamble ambiguity.
Proposal 4. RAN2 discuss enhancement of UL scheduling with following options.
· BSR transmission on pre-configured UL grant.
· BSR indication on the SR. 
Proposal 5. The offset for the drx-HARQ-RTT-TimerDL/UL should not be introduced and a new drx-HARQ-RTT-TimerDL/UL should be defined for NTN. 
Proposal 6. If the HARQ feedback is disabled, the UE should not start the drx-HARQ-RTT-TimerDL and the UE starts the drx-RetransmissionTimerDL.
Proposal 7. RAN2 discuss the value of sr-ProhibitTimer for each satellite networks.


