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Introduction

In RAN2#105 following agreements on HARQ were achieved:
	Agreement:

Retransmissions at one or several layers shall be supported for NTN and configurable by the network.

The network should be able to configure the UE whether the HARQ is “turned off”.  There is no UL feedback for DL transmission in the if HARQ is turned off.  FFS the impact on other procedures and how to configure.


In this paper, we will discuss the the impact on Random Access procedure when HARQ is disabled.
Discussion

It’s discussed in another paper [1] that to keep the HARQ process when HARQ is disabled can minimize the impact on specification. Moreover, HARQ process is required to make it possible for network to schedule retransmission without feedback, which is beneficial for improving transmission reliability.

Observation 1: Keep the concept of HARQ process when HARQ is disabled can minimize the impact on specs and improve the transmission reliability.

If HARQ process is till configured, then same as in current specs, HARQ process 0 is reserved for uplink transmission scheduled by UL grant in RA Response. 

Proposal 1: HARQ process 0 is reserved for uplink transmission scheduled by UL grant in RA Response, when HARQ is disabled.
-------------------------------------------------- From 38.321 ------------------------------------------------------------

/* Omit /*

1>
if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not yet successful (see subclause 5.1.5); or

1>
if the HARQ process is equal to the broadcast process; or

1>
if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is stopped or expired:

2>
not instruct the physical layer to generate acknowledgement(s) of the data in this TB.

1>
else:

2>
instruct the physical layer to generate acknowledgement(s) of the data in this TB.

The MAC entity shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.

NOTE:
If the MAC entity receives a retransmission with a TB size different from the last TB size signalled for this TB, the UE behavior is left up to UE implementation.

/* Omit /*
-------------------------------------------------- From 38.321 ------------------------------------------------------------

According to highlighted description above, during Random Access procedure, feedback for each Msg4 reception is not required, only one positive acknowledgement for successful contention resolution is enough. 

Observation 2: In current specs, only ACK for successful contention resolution is required.
Without the acknowledgement , the network has no idea if the contention resolution ID is successfully receipted by the UE, which will lead to inconsistent understanding of UE state between UE and network. For example, if the contention resolution ID is not receipt by corresponding UE, UE will discard the TC-RNTI received and re-attempt RACH. While the network assumes UE is connected to network with assigned C-RNTI and continues to schedule the UE, which will waste the PDSCH or PUSCH resource assigned.

Therefore acknowledgement for successful contention resolution shall be kept even when HARQ is disable.
Observation 3: Without of acknowledgement for successful contention resolution, the NW has no idea if the contention resolution ID has been received successfully by UE, and might lead to inconsistent understanding of UE state between UE and network.
Proposal 2: For the case HARQ is disabled, acknowledgement for successful contention resolution is still required. 
Conclusion

Based on the above discussion, we have following observations and proposals:

Observation 1: Keep the concept of HARQ process when HARQ is disabled can minimize the impact on specs and improve the transmission reliability.

Proposal 1: For the case HARQ is disabled, HARQ process 0 is reserved for uplink transmission scheduled by UL grant in RA Response.
Observation 2: In current specs, only ack for successful contention resolution is required.
Observation 3: Without of acknowledgement for successful contention resolution, the NW has no idea if the contention resolution ID has been received successfully by UE, and might lead to inconsistent understanding of UE state between UE and network.
Proposal 2: For the case HARQ is disabled, acknowledgement for successful contention resolution is still required. 
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