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1 Introduction
The following agreements about LCP and HARQ are attained in RAN2 #114 meeting:
	LCP:
RAN2 Working Assumption: No new CG-specific LCP restriction is introduced for NTN. If a new LCP restriction is agreed for dynamic grant, the proposal does not preclude future discussion on whether it may also apply to configured grant
Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated per HARQ process via DCI (as in legacy).
At least the following options for LCP in NTN are further studied: 1) allowedPHY-PriorityIndex is re-used; and 2) A new LCP restriction is introduced to map LCH to one or more HARQ process(es). FFS if HARQ processes can be classified as having retransmission “enabled” or “disabled” in this case.
HARQ:

The following options are supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process: 1) Timer length is extended by offset; 2) Timer set to zero and/or 3) Timer disabled (i.e. not started). FFS if this is based on explicit configuration or not. We can also come back to see whether both 2 and 3 are needed.


In this contribution, some remaining issues for LCP and HARQ are discussed.

2 Discussion
2.1 LCP remaining issues
2.1.1 MAC CE
The first remaining issue for LCP is the how to deal with MAC CE. In NTN, HARQ processes are divided into two types: 
· Type1: HARQ process with feedback

· Type2: HARQ process without feedback

Usually, HARQ process without feedback is considered to be unreliable, so MAC CE is regarded not to be transmitted via this type of HARQ process [1]. The same issue happens in IIOT scheduling, in which the BLER of uplink grants are different, as a result, the reliability of these uplink grants are different. Some companies think MAC CE shall not be transmitted via uplink grant with high BLER. However, this unreliability could be solved by HARQ retransmission. At last, RAN2 agrees MAC CE is not specified in the LCP procedure for the uplink grants of different BLER [2]. In NTN, the BLER of uplink grant is always same no matter what types of HARQ process is applied, and the unreliability of type 2 HARQ process could be made up by blind retransmission, so extra modification to LCP is not needed for MAC CE.

Proposal 1: Extra modification to LCP is not needed for MAC CE.
2.1.2 Reuse of allowedPHY-PriorityIndex
In IIOT case, different UL grant could provide different BLER. On the other side, the allowedPHY-PriorityIndex is configured per LCH with two values: p0 and p1, which are related to the different BLER requirement. Receiving a dynamic UL grant with a special BLER, UE compares the BLER requirement of a LCH and BLER provided by this UL grant, and decides whether to map this LCH to the UL grant or not. In NTN case, since the allowedPHY-PriorityIndex has been agreed, it is reasonable to configure this parameter per LCH to clarify the different requirement of reliability.
Proposal 2: The parameter "allowedPHY-PriorityIndex" is configured per logic channel to clarify the different requirement of reliability.

2.1.3 LCP restriction for DG
In current specification, allowedPHY-PriorityIndex could be configured two values “ENUMERATED {p0, p1}” to encounter two BLERs: 90% and 99.999%. For NTN case, two types of HARQ process are designed to provide different reliability. Therefore, the simple solution is mapping two values of allowedPHY-PriorityIndex to these two types of HARQ process.
Following description [3] is the LCP restriction introduced by allowedPHY-PriorityIndex, which is divided into 3 cases and highlighted with 3 different colours.

	allowedPHY-PriorityIndex

This restriction applies only when the UL grant is a dynamic grant. If the field is present and the dynamic grant has a PHY-priority index, UL MAC SDUs from this logical channel can only be mapped to the dynamic grants indicating PHY-priority index equal to the values configured by this field. If the field is present and the dynamic grant does not have a PHY-priority index, UL MAC SDUs from this logical channel can only be mapped to this dynamic grant if the value of the field is p0, see TS 38.213 [13], clause 9. If the field is not present, UL MAC SDUs from this logical channel can be mapped to any dynamic grants. Corresponds to "allowedPHY-PriorityIndex" as specified in TS 38.321 [3].


This LCP restriction above is illuminated in the left part of figure1, and the lines of 3 colours are correspond to 3 sub-cases in the specification. 
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Figure 1: LCP restriction
The essence of LCP is assigning the data of LCH to transmission occasion of corresponding reliability. For NTN case, different reliability comes from HARQ process type, not from uplink grant. As a result, the LCP restriction shall be based on HARQ process type, which is illuminated in the right part of figure 1. Similar to the mapping rules in IIoT, if allowedPHY-PriorityIndex is set to the value of p0 or p1, the MAC SDU of this LCH shall be mapped to the HARQ process with or without feedback. If allowedPHY-PriorityIndex is not present, the MAC SDU of this LCH could be mapped to any type of HARQ process.
Proposal 3-1: If allowedPHY-PriorityIndex is set to the value of p0, the data of this LCH shall be mapped to the HARQ process with feedback.
Proposal 3-2: If allowedPHY-PriorityIndex is set to the value of p1, the data of this LCH shall be mapped to the HARQ process without feedback.
Proposal 4: If allowedPHY-PriorityIndex is not present, the MAC SDU of this LCH could be mapped to the any type of HARQ process.
2.1.4 LCP restriction for CG
Based on the agreement in RAN2 #114 meeting, if a new LCP restriction is agreed for dynamic grant, it shall be not precluded for configured grant. Considering the retransmission in uplink is due to gNB implementation, if gNB gets to know the HARQ process type and the BSR in time, it could deduce the BLER requirement of this TB which is constructed based on the predefined LCP rules, and make the correct retransmission decision. From this point of view, there is no reason to preclude new LCP restriction for configured grant.

Proposal 5: Apply the new LCP restriction for configured grant.
2.1.5 Mapping between HARQ process ID and HARQ process type
The next issue how to indicate mapping between HARQ process ID and HARQ process type to UE. There are 3 alternatives:
· Alternative 1: indicate mapping via DCI

For this alternative, there is no solid mapping between HARQ process ID and HARQ process type. UE acquires both HARQ process ID and HARQ process type via DCI, but in case of CG, UE could not acquire the HARQ process type [4]. As a result, alternative 1 is not proposed.

· Alternative 2: indicate mapping via RRC message

For this alternative, the mapping between HARQ process ID and HARQ process type is indicated to UE via RRC message. Figure 2 is an example of this mapping. For DG, UE acquires HARQ process ID via DCI, deduces the HARQ process type based on mapping relationship, and determines the LCH set to be considered in LCP. For CG, UE deduces the HARQ process ID firstly, deduces the HARQ process type further, and determines the LCH set at last.
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Figure 2: mapping between HARQ process ID and type
This alternative is simple, at the cost of flexibility. If gNB receive BSR and acquire there is some data of LCH 1 which needs to be transmitted via HARQ process type 1, but gNB finds that all the HARQ processes type 1 are occupied, so gNB could not schedule this UE. UE could not transmit data of LCH 1 until the HARQ process type 1 is available, so extra delay is introduced. 
· Alternative 3: indicate mapping via DCI and RRC message
For this alternative, the basic mapping between HARQ process ID and type is indicated to UE via RRC message, and this mapping could be dynamic modified by DCI temporarily. For CG case, the HARQ process type could also be modified by DCI. This alternative is very flexible, but seems complex.
Considering the fact that delay is not an important issue in NTN, alternative 2 is propose.
Proposal 6: Mapping between HARQ process ID and HARQ process type is configured via RRC message.
2.1.6 HARQ process type in CG
If new LCP restriction is applied to CG, and more than one HARQ process are occupied by CG, the following cases in figure 3 may be possible.
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Figure 3: the HARQ process type in one CG configuration
In the example of figure 3, HARQ process #1 and #5 are occupied by one CG configuration. If new HARQ process type is introduced to CG, case B and case C shall be discussed. For case B, two HARQ processes for one CG configuration are configured with different type, therefore, some extra complex shall be introduced to LCP. For case C, two HARQ processes for one CG are configured with the same type, it is clean and simple.
If both CG and HARQ process type configuration are via RRC message, it is gNB implementation to guarantee that multiple HARQ processes of one CG configuration shall be configured as the same type.

Observation 1: gNB shall guarantee that multiple HARQ processes of one CG configuration are configured as the same type.
Furtherly, if multiple CG configurations are included in one RRC message, how to limit the HARQ process type? In the example of figure 4, both CG A and CG B are configured to the UE, and every CG occupies two HARQ processes. In order to simplify the specification, it is suggested to guarantee all the HARQ processes of multiple CG configuration shall be configured to the same type. Similar to observation 1, this is due to gNB implementation.
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Figure 4: the HARQ process type in multiple CG configurations
Observation 2: gNB shall guarantee that all HARQ processes of multiple CG configurations are configured to the same type.
2.2 HARQ remaining issues

The remaining issue about the HARQ is how to deal with drx-HARQ-RTT-TimerUL. There are two alternatives:
· Alternative 1: not start drx-HARQ-RTT-TimerUL at all

In current specification, drx-RetransmissionTimerUL shall be started when the drx-HARQ-RTT-TimerUL expires. If drx-HARQ-RTT-TimerUL is not started at all, some new conditions shall be introduced to start drx-HARQ-RTT-TimerUL. For example, the offset for drx-HARQ-RTT-TimerUL is attained and the drx-HARQ-RTT-TimerUL is not started, UE shall start the drx-HARQ-RTT-TimerUL.
· Alternative 2: considering the drx-HARQ-RTT-TimerUL to zero

For this alternative, DRX-HARQ-RTT-TimerUL is started and expires immediately, and DRX-retransmissionTimerUL is started to monitor the retransmission scheduling. Except for a note to clarify the drx-HARQ-RTT-Timer as zero for HARQ retransmission disabled processes, there is no extra modification to current specification.

Proposal 7: The drx-HARQ-RTT-TimerUL shall be configured to zero for retransmission disable HARQ process.
3 Conclusion

In this contribution we discuss the LCP and HARQ remaining issues for NTN, and made the following proposals:
Proposal 1: Extra modification to LCP is not needed for MAC CE.
Proposal 2: The parameter "allowedPHY-PriorityIndex" is configured per logic channel to clarify the different requirement of reliability.
Proposal 3-1: If allowedPHY-PriorityIndex is set to the value of p0, the data of this LCH shall be mapped to the HARQ process with feedback.
Proposal 3-2: If allowedPHY-PriorityIndex is set to the value of p1, the data of this LCH shall be mapped to the HARQ process without feedback.
Proposal 4: If allowedPHY-PriorityIndex is not present, the MAC SDU of this LCH could be mapped to the any type of HARQ process.
Proposal 5: Apply the new LCP restriction for configured grant.

Proposal 6: Mapping between HARQ process ID and HARQ process type is configured via RRC message.
Proposal 7: The drx-HARQ-RTT-TimerUL shall be configured to zero for retransmission disable HARQ process.
Observation 1: gNB shall guarantee that multiple HARQ processes of one CG configuration are configured as the same type.
Observation 2: gNB shall guarantee that all HARQ processes of multiple CG configurations are configured to the same type.
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