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[bookmark: _Ref178064866]Introduction
In RAN2#104, it was agreed that the enhancing HARQ and disabling HARQ will be studied as follow.
Agreements:
-	Both options (enhancing HARQ and disabling HARQ) will be studied.  

In this contribution, we show our view on the enhancing HARQ and disabling HARQ.
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The number of HARQ process is determined by considering RTT Time, e.g., up to 16 HARQ Processes in NR, to allow serial transmissions in the UE side. In this sense, with long RTT Time in NTN scenarios, it is concluded in TR 38.811 that the number of the HARQ processes should be extended.
From RAN2 perspective, increased number of HARQ process would have impact on HARQ related timers, which is under discussion in [104#51]. In the meanwhile, the feasibility of supporting increased number of HARQ processes may need to be discussed in RAN1 because it may have impact on DCI format (Note that currently, 4 bits of HARQ process ID is used in DCI Format 0_0 and 1_0, TS 38.212). 
In our view, the limitation on the number of HARQ processes comes from DCI format, and hence, the exact number of HARQ processes in NTN scenarios should be finally decided by RAN1.
Proposal 1. It is up to RAN1 decision how many HARQ processes is to be supported in NTN.

In order to cope with increased RTT Time in NTN, NTN WI includes Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms as one objective in RP-181598. In our view, “deactivation of HARQ mechanism” means that the network does not perform the retransmission, i.e., from HARQ point of view, the UE is not expected to receive a NDI not toggled. In our understanding, since the bundling operation is also a kind of retransmission within a bundle, the bundling operation is not supported when HARQ is deactivated.
Proposal 2. Confirm that deactivation of HARQ means that the network always schedule a new transmission by toggling the NDI for UL and DL.
Proposal 3. Confirm that when HARQ is deactivated, the bundling operation is not supported by MAC.

Although the retransmission is not supported by MAC, it is still important to ensure reliable transmission and reception in NTN. Therefore, a method to enhance the reliability can be considered in RLC and PDCP. 
For this, two options can be considered in UL.
· Option 1. Autonomous retransmission in RLC
RLC retransmits a RLC PDU for a certain number without RLC Status Report. In order to transmit the same RLC PDU via different MAC PDUs, RLC submits one of the certain number of RLC PDUs to lower layer upon request from MAC, e.g., when UL grant is received. The RLC PDUs may be transmitted on the same cell or different cells depending on the scheduling, i.e., different RLC PDUs will be transmitted on the same cell if UL grants are received on the same cell, whereas different RLC PDUs will be transmitted on the different cell if UL grants are received on the different cells.
· Option 2. Packet duplication in PDCP
From PDCP point of view, PDCP PDU retransmission can be done by PDCP duplication. To retransmit a PDCP PDU for a certain number, PDCP duplication may need to be enhanced to support multiple copies of PDCP PDU transmission. Based on cell restriction of LCP procedure in MAC, copied PDCP PDUs are transmitted via MAC PDUs, i.e., different cells.

As described above, Option 2 has a restriction that the retransmission is always performed on the different cells. In the meanwhile, Option 1 has no restriction on where to retransmit an RLC PDU. In other words, the gNB decides whether an RLC PDU is retransmitted on the same cell or on the different cell based on channel quality. Thus, we see some benefit of Option 1 over Option 2 in terms of the gNB scheduling flexibility. 
In addition, this implies that Option 1 can be used even when only one NTN cell is configured to the UE while Option 2 cannot be used in this case.
Therefore, it is worthwhile to study the autonomous retransmission in RLC for NTN scenario. 
Proposal 4. Study the autonomous retransmission in RLC for NTN scenario.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we show our view on the enhancing HARQ and disabling HARQ. In addition, we propose how to enhance the reliability by PDCP and RLC. Based on the above discussion, we propose followings.
Proposal 1. It is up to RAN1 decision how many HARQ processes is to be supported in NTN.
Proposal 2. Confirm that deactivation of HARQ means that the network always schedule a new transmission by toggling the NDI for UL and DL.
Proposal 3. Confirm that when HARQ is deactivated, the bundling operation is not supported by MAC.
Proposal 4. Study the autonomous retransmission in RLC for NTN scenario.


