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1 Introduction
The following agreements about LCP and HARQ are attained in RAN2 #116 meeting:
	Agreements:

RRC parameter “allowedHARQ-DRX-LCP” is included in LogicalChannelConfig (FFS on the actual name of the parameter)
Agreements via email - from offline 101:
For HARQ process(es) not configured with DL HARQ feedback enabled/disabled, drx-HARQ-RTT-TimerDL behaves as per legacy.

If uplinkHARQ-DRX-LCP-Mode-r17 is configured, a HARQ process may be mapped to either ‘HARQ mode A’ or ‘HARQ mode B’.

uplinkHARQ-DRX-Mode shall be included in PUSCH-ServingCellConfig.
Agreements via email - from offline 101 (second round):
For at least dynamic grants, if uplinkHARQ-DRX-LCP-Mode-r17 is configured, the following LCH to HARQ process mapping rules are supported: 


1) LCH is mapped only to a HARQ process configured with HARQ mode A;


2) LCH is mapped only to a HARQ process configured with HARQ mode B;


3) If an LCH is not configured with a mapping rule, it may be mapped to any HARQ process (HARQ mode A or B).

DownlinkHARQ-FeedbackDisabled shall be included in PDSCH-ServingCellConfig. 


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

2 Discussion
2.1 DG
Based on the agreements in RAN2 #116e meeting, if uplinkHARQ-DRX-LCP-Mode-r17 is configured, a HARQ process may be mapped to either ‘HARQ mode A’ or ‘HARQ mode B’, the HARQ mode configuration is optional. 
Proposal 1: For uplink, HARQ mode configuration is optional.

Since the HARQ mode configuration is optional for one HARQ process, the next issue is the Behavior of this process. If one HARQ process is not configured the HARQ mode, its behaver shall be not the mode A or mode B, so its behaviour shall be same to legacy HARQ process. In figure 1, the grey HARQ process is the legacy type. The HARQ process 1 is not configured to HARQ mode A, and not configured to HARQ mode B, so its behaviour is same for the legacy HARQ process.
Proposal 2: If one HARQ process is not configured the HARQ mode, its behaviour is same to legacy HARQ process.
Based on the agreement in RAN2 #116e meeting, if an LCH is not configured with a mapping rule, it may be mapped to any HARQ process (HARQ mode A or B). If legacy HARQ mode exist, this LCH could be mapped to 3 HARQ modes: HARQ mode A, HARQ mode B and legacy HARQ mode. In figure 1, LCH 2 is not configured the mapping rule, so it could be mapped to all the 3 HARQ modes.
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Figure 1: mapping LCH and HARQ process to HARQ mode
Proposal 3: If legacy HARQ mode exist, LCH without mapping rule could be mapped to 3 HARQ process modes: HARQ mode A, HARQ mode B and legacy HARQ mode.

Based on the agreement in RAN2 #116e meeting, three mapping configurations have been agreed for the LCH which is mapped to the HARQ mode A, HARQ mode B, or not mapped to any HARQ mode. So, only two values shall be included for this parameter. If this parameter is not configured, LCH could be mapped to 3 types of HARQ process modes. 
uplinkHARQ-DRX-LCP-Mode-r17         ENUMERATED {modeA, modeB}     OPTIONAL, -- Need S
Proposal 4: uplinkHARQ-DRX-LCP-Mode is optional, and with two possible values: modeA and modeB.
The next issue is whether to run drx-Retransmission-TimerUL for blind UL retransmission for HARQ mode B. Since the basic object of drx-Retransmission-TimerUL is guaranteeing the UE to receive UL grant assignment for retransmission, if this timer is not running for HARQ mode B, UE may not decode PDCCH, and miss the UL grant assignment for retransmission in extreme condition. Therefore, drx-RetransmissionTimerUL shall be started for HARQ mode B.
Proposal 5: Drx-RetransmissionTimerUL shall be started for HARQ mode B.
2.1.1 Mapping between HARQ process ID and HARQ process type
Since the RRC message has been agreed to configure the HARQ mode to HARQ process, the next issue is how to configure the mapping between HARQ process and HARQ mode. There are 3 possible HARQ modes for every HARQ process: mode A, mode B and legacy HARQ mode. However, there is no benefit to configure the legacy HARQ mode to a HARQ process of NTN cell, because both HARQ based retransmission and blind retransmission are not supported well by this HARQ mode.
Observation 1: There is no benefit to configure the legacy HARQ mode to a HARQ process of NTN cell.
If legacy HARQ mode is excluded, the bitmap is suitable to configure the HARQ mode. Figure 2 is an example of this configuration For DG, UE acquires HARQ process ID via DCI, deduces the HARQ mode 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 mode further, and determines the LCH set at last.

[image: image2.emf]HARQ process ID 0 1 2 3 4 5 6 7

HARQ mode  A B A A A B B B

RRC:


Figure 2: mapping between HARQ process ID and HARQ mode
Proposal 6: Bitmap is applied to configure the HARQ mode to HARQ process.
2.2 CG
2.2.1 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. From this point of view, there is no reason to preclude new LCP restriction for configured grant.

Proposal 7: Apply the new LCP restriction for configured grant.

2.2.2 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. For case B, two HARQ processes for one CG configuration are configured with different HARQ mode, therefore, the different LCP policy shall be supported for the different HARQ processes of one CG. For case A and case C, two HARQ processes for one CG are configured with the same mode, it is clean and simple.
Since both CG and HARQ mode 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 HARQ mode.

Observation 2: gNB shall guarantee that multiple HARQ processes of one CG configuration are configured as the same HARQ mode.
Furtherly, if multiple CG configurations are included in one RRC message, how to limit the HARQ mode? 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 HARQ mode. 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 3: gNB shall guarantee that all HARQ processes of multiple CG configurations are configured to the same HARQ mode.
3 Conclusion

In this contribution we discuss the LCP and HARQ remaining issues for NTN, and made the following proposals:
 Proposal 1: For uplink, HARQ mode configuration is optional.

Proposal 2: If one HARQ process is not configured the HARQ mode, its behaviour is same to legacy HARQ process.
Proposal 3: If legacy HARQ mode exist, LCH without mapping rule could be mapped to 3 HARQ process modes: HARQ mode A, HARQ mode B and legacy HARQ mode.

Proposal 4: uplinkHARQ-DRX-LCP-Mode is optional, and with two possible values: modeA and modeB.

Proposal 5: Drx-RetransmissionTimerUL shall be started for HARQ mode B.
Proposal 6: Bitmap is applied to configure the HARQ mode to HARQ process.

Proposal 7: Apply the new LCP restriction for configured grant.

Observation 1: There is no benefit to configure the legacy HARQ mode to a HARQ process of NTN cell.
Observation 2: gNB shall guarantee that multiple HARQ processes of one CG configuration are configured as the same HARQ mode.
Observation 3: gNB shall guarantee that all HARQ processes of multiple CG configurations are configured to the same HARQ mode.
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