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1 Introduction

In last RAN2 meeting, the following agreements were made related to HARQ retransmission state:

Agreements:

1. RRC parameter “allowedHARQ-DRX-LCP” is included in LogicalChannelConfig (FFS on the actual name of the parameter)

2. configuredGrantTimer can be extended in NTN. FFS details of when extension is applicable and method of extention.

3. The ConfiguredGrantConfiguration shall allow for up to 32 in nrofHARQ-Processes, and up to 31 in harq-ProcID-Offset and harq-ProcID-Offset2.

4. The SPS-Config shall allow up to 32 for nrofHARQ-Processes, and up to 31 in harq-ProcID-Offset.

5. HARQ feedback shall always be sent for SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled).

Agreements via email - from offline 101:

1. For HARQ process(es) not configured with DL HARQ feedback enabled/disabled, drx-HARQ-RTT-TimerDL behaves as per legacy.

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

3. uplinkHARQ-DRX-Mode shall be included in PUSCH-ServingCellConfig.

Agreements via email - from offline 101 (second round):

1.
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).
2.
downlinkHARQ-FeedbackDisabled shall be included in PDSCH-ServingCellConfig. 
And the following are postponed or require further discussion:
1. RAN2 to down-select between the following options to support blind retransmission for HARQ process(es) configured with HARQ state B: 1) Rely on UE being in DRX Active Time via other means (e.g. Inactivity Timer); or 2) Start drx-RetransmissionTimerUL at the end of PUSCH transmission;

=> FFS
2.
RAN2 to down-select between the following options to support blind retransmission for HARQ process(es) configured with disabled HARQ feedback: 1) Rely on UE being in DRX Active Time via other means (e.g. Inactivity Timer); or 2) Start drx-RetransmissionTimerDL in the first symbol after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1);


=> FFS
3.
For RACH in RRC_CONNECTED mode, it is FFS whether UE ignores HARQ process configuration (e.g. configured HARQ mode) for the case of a PUSCH transmission scheduled by RAR.


=> FFS
4.
RAN2 to down-select between the following options to extend configuredGrantTimer: 1) Introducing value(s) of configuredGrantTimer larger than 64; 2) Value of the configuredGrantTimer is extended by UE-gNB-RTT;”


=> FFS
5.
It is up to network implementation to ensure downlinkHARQ-FeedbackDisabled, if configured, has the same value for each HARQ process used in an SPS configuration (i.e. no specification impact). (13/18)


=> postponed
6.
It is up to network implementation to ensure uplinkHARQ-DRX-LCP-Mode-r17, if configured, has the same value for each HARQ process used in a configured grant configuration (i.e. no specification impact). (14/19)


=> postponed
7.
If uplinkHARQ-DRX-LCP-Mode-r17 is configured, proper configuration of the configuredGrantTimer is left to network implementation. (19/20)


=> postponed
8.
New LCP mapping restriction introduced for dynamic grant does not apply to configured grant (12/20).


=> postponed
9.
If uplinkHARQ-DRX-LCP-Mode-r17 is Not configured, HARQ process is in mode A or B or no mode as legacy and the corresponding DRX RTT timer behavior.

=> postponed
In this contribution, we will address these remaining issues related to HARQ retransmission state(enable/disable).
2 Discussion
2.1 Blind Retransmission
To support blind retransmission for HARQ process(es) configured with HARQ state B, there are two options on the table during last RAN2 meeting:

1) Rely on UE being in DRX Active Time via other means (e.g. Inactivity Timer); 

2) Start drx-RetransmissionTimerUL at the end of PUSCH transmission;
The meaning of two HARQ state were agreed as follow:


-
HARQ state A: length of drx-HARQ-RTT-TimerUL is extended by UE-gNB RTT (i.e. UE PDCCH monitoring is optimized to support UL retransmission grant based on UL decoding result).


-
HARQ state B:  drx-HARQ-RTT-TimerUL is not started.

For option 1, since retransmission scheduling will not restart the DRX inactivity timer, the number of blind retransmissions can be scheduled during inactivity timer will be limited, especially when time diversity is applied in retransmission scheduling or when radio is overloaded. 

Option 2 can avoid the drawback of option 1. Some companies indicate that if network doesn’t want to schedule blind retransmission, starting drx-RetransmissionTimerUL will cause UE monitoring PDCCH unnecessarily. However, typically the inactivity timer length is larger than DRX retransmission timer. Although DRX retransmission timer is started, it falls into the time window of DRX inactivity timer, it will not cause UE additionally monitor PDCCH. Thus, we propose that:
Proposal 1 To support blind retransmission for HARQ process(es) configured with HARQ state B, drx-RetransmissionTimerUL is restarted at the end of PUSCH transmission.
To support blind retransmission for HARQ process(es) configured with DL HARQ feedback disabled, there are also two options:

1) Rely on UE being in DRX Active Time via other means (e.g. Inactivity Timer); 

2) Start drx-RetransmissionTimerDL in the first symbol after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1);

Similar to the discussion of drx-RetransmissionTimerUL, if DL HARQ feedback is disabled, drx-RetransmissionTimerDL is also restarted.

Proposal 2 To support blind retransmission for HARQ process(es) configured with DL HARQ feedback disabled, drx-RetransmissionTimerDL is restarted.
If it is agreed to restart drx-RetransmissionTimerDL, regarding when to start drx-RetransmissionTimerDL, there are two options:
1) Start drx-RetransmissionTimerDL in the first symbol after the end of the reception of the last PDSCH 

2) Start drx-RetransmissionTimerDL in the first symbol after the end of the reception of the slot-aggregated PDSCH plus X (X = T_proc,1);

The reason for option 2 is that for DL scheduling RAN1 has the following agreement:

	Agreement:
Confirm the previous working assumption for  X = T_proc,1 where X is defined from the end of the reception of the last PDSCH or slot-aggregated PDSCH for a given HARQ process with disabled feedback to the start of the PDCCH carrying the DCI scheduling another PDSCH or set of slot-aggregated PDSCH for the given HARQ process.


Based on the above agreement, it would be unnecessary to monitor PDCCH during X = T_proc,1.
Proposal 3 To support blind retransmission for HARQ process(es) configured with DL HARQ feedback disabled, drx-RetransmissionTimerDL is restarted after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1).
2.2 Configured Grant
2.2.1 Granularity of HARQ state configuration for CG/SPS

For dynamic grant, RAN2 has decided to configure UL HARQ retransmission state per HARQ process. It is FFS whether it applies to configured grant. There are two options on the table:

Option 1: UL HARQ retransmission state is configured per configured grant

Option 2: It is up to network implementation to ensure uplinkHARQ-DRX-LCP-Mode-r17, if configured, has the same value for each HARQ process used in a configured grant configuration
For both option 1 and option 2, it is to ensure that UL HARQ retransmission state for all the HARQ processes associated with the CG has the same value. This is because HARQ process ID used for CG is associated with the first symbol of a UL transmission. If the UL HARQ retransmission state is different for different HARQ process, it wll lead to use different UL HARQ retransmission state for the same logical channel. 

Compared with option 1, option 2 is obviously much simpler. Because option 1 requires additional signalling to indicate the UL HARQ retransmission state for each CG, while option 2 reuse uplinkHARQ-DRX-LCP-Mode-r17 without additional signalling. Thus, we propose that:

Proposal 4 It is up to network implementation to ensure uplinkHARQ-DRX-LCP-Mode-r17, if configured, has the same value for each HARQ process used in a configured grant configuration(i.e. no specification impact).

Similarly, For SPS, we have the similar proposal: 

Proposal 5 It is up to network implementation to ensure downlinkHARQ-FeedbackDisabled, if configured, has the same value for each HARQ process used in an SPS configuration (i.e. no specification impact).
2.2.2 configuredGrantTimer
RAN2 has agreed to extend configuredGrantTimer. There are two options to extend configuredGrantTimer: 1) Introducing value(s) of configuredGrantTimer larger than 64; 
2) Value of the configuredGrantTimer is extended by UE-gNB-RTT;”
The drawback of option 1 is that it requires additional bits, and due to the coarse granularity of configuredGrantTimer which is in unit of configured grant periodicity, it can hardly match the UE-gNB RTT. As a result, leading to unnecessary delay.
Proposal 6 Value of the configuredGrantTimer is extended by UE-gNB-RTT.

Additionally, RAN2 discussed on whether network can properly set configuredGrantTimer for different HARQ state, i.e. HARQ state A is configured with configuredGrantTimer while HARQ state B is not configured with configuredGrantTimer. The reason for this discussion is that some company think that network can not guarantee that different CGs will never use the same HARQ process ID. However, in 38.321 section 5.4.1, there is the following note:

NOTE 5:
If cg-RetransmissionTimer is not configured, a HARQ process is not shared between different configured grant configurations in the same BWP.
Thus, we propose that:
Proposal 7 if uplinkHARQ-DRX-LCP-Mode-r17 is configured, proper setting/ configuration of the configuredGrantTimer is left to network implementation
2.2.3  DRX related
drx-HARQ-RTT-TimerUL/DL

For drx-HARQ-RTT-TimerUL/DL for CG/SPS, the same behaviour as DG can be adopted:

Proposal 8 RAN2 to agree that the following agreement adopted for CG also applies for CG/SPS case:

a. For HARQ processes with DL HARQ feedback disabled, drx-HARQ-RTT-TimerDL is not started.

b. For HARQ processes with UL HARQ retransmission not based on decode result, drx-HARQ-RTT-TimerUL is not started.
drx-RetransmissionTimerUL/DL

For drx-RetransmissionTimerUL/DL, for CG/SPS, the same behaviour as DG can be adopted:
Proposal 9 RAN2 to agree that the following agreement adopted for CG also applies for CG/SPS case:

a. For HARQ processes with UL HARQ retransmission not based on decode result, start the drx-RetransmissionTimerUL in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

b. For HARQ processes with DL HARQ feedback disabled, start the drx-RetransmissionTimerDL in the first symbol after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1).
2.2.4 LCP

In last RAN2 meeting, RAN2 discussed on the issue of whether the LCP restriction of UL HARQ retransmission state applies for CG. 

The argument for not reuse the new introduced LCP restriction for CG is that there is already allowedCG-List for CG restriction. However, let us consider the case that one LCH only allows to use disabled HARQs but does not care which CG is used. In this case network can simply configure the HARQ state for the LCP, and no need to configure the allowedCG-List, it will save signalling. If network wants to further restrict the CG to use and configures the allowedCG-List, UE can ignore the UL HARQ retransmission state configuration for CG case. 

Proposal 10 If allowedCG-List is configured together with UL HARQ retransmission state, ignore the UL HARQ retransmission state restriction for CG. Otherwise, apply the UL HARQ retransmission state restriction also for CG.
2.3 HARQ process mode for HARQ process #0
In last meeting, there was discussion on whether HARQ state is applied HARQ process #0 for PUSCH transmission scheduled by RAR. The reason for ignoring the HARQ state in this case is that: since the HARQ process cannot be dynamically selected for a PUSCH transmission scheduled by RAR as for other dynamic PUSCH transmissions, NW has no tight control on the HARQ retransmission state applied for the data transmitted in the PUSCH and accordingly the corresponding UE DRX behaviour. This may lead to a situation that the allocated PUSCH resources cannot be efficiently used by the UE, i.e. the configured LCH restriction may prevent UE from using such allocated PUSCH resources or DRX behaviour is not suitable for the data transmitted on the PUSCH.
Given that UL transmission for PUSCH payload of MsgA will also only use HARQ process #0. It faces the same problem. We will consider them altogether.
There are two ways to solve this issue:

Option 1: uplinkHARQ-DRX-LCP-Mode-r17 does not applies to HARQ process 0 carring PUSCH transmission scheduled by RAR or PUSCH payload of MsgA.

Option 2: For UL grant in RAR or UL grant associated with MsgA PUSCH resource, LCP restriction of HARQ state does not apply.
Both options can solve the issue. We suggest RAN2 to discuss:

Proposal 11 For the cases that HARQ process 0 carring PUSCH transmission scheduled by RAR or PUSCH payload of MsgA, RAN2 to discuss the following options:

a. Option 1: uplinkHARQ-DRX-LCP-Mode-r17 does not applies to HARQ process 0 carring PUSCH transmission scheduled by RAR or PUSCH payload of MsgA.
b. Option 2: For UL grant in RAR or UL grant associated with MsgA PUSCH resource, LCP restriction of HARQ state does not apply.
2.4 Naming of HARQ state
In last meeting, it is FFS whether "HARQ state A" and "HARQ state B" should be renamed. In our view, the name of HARQ state A and B is not straight forward for people to understand, leading to low readability of the standard. We suggest to rename HARQ state based on its meanings, similar to the naming of DL downlinkHARQ-FeedbackDisabled: RetransmissionBasedOnDecodeResult and RetransmissionNotBasedOnDecodeResult
Proposal 12 Rename HARQ state A and B as RetransmissionBasedOnDecodeResult and RetransmissionNotBasedOnDecodeResult.
3 Conclusions  

Proposal 1 To support blind retransmission for HARQ process(es) configured with HARQ state B, drx-RetransmissionTimerUL is restarted at the end of PUSCH transmission.
Proposal 2 To support blind retransmission for HARQ process(es) configured with DL HARQ feedback disabled, drx-RetransmissionTimerDL is restarted.
Proposal 3 To support blind retransmission for HARQ process(es) configured with DL HARQ feedback disabled, drx-RetransmissionTimerDL is restarted after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1).
Proposal 4 It is up to network implementation to ensure uplinkHARQ-DRX-LCP-Mode-r17, if configured, has the same value for each HARQ process used in a configured grant configuration(i.e. no specification impact).

Proposal 5 It is up to network implementation to ensure downlinkHARQ-FeedbackDisabled, if configured, has the same value for each HARQ process used in an SPS configuration (i.e. no specification impact).
Proposal 6 Value of the configuredGrantTimer is extended by UE-gNB-RTT.

Proposal 7 if uplinkHARQ-DRX-LCP-Mode-r17 is configured, proper setting/ configuration of the configuredGrantTimer is left to network implementation
Proposal 8 RAN2 to agree that the following agreement adopted for CG also applies for CG/SPS case:

a. For HARQ processes with DL HARQ feedback disabled, drx-HARQ-RTT-TimerDL is not started.

b. For HARQ processes with UL HARQ retransmission not based on decode result, drx-HARQ-RTT-TimerUL is not started.
Proposal 9 RAN2 to agree that the following agreement adopted for CG also applies for CG/SPS case:

a. For HARQ processes with UL HARQ retransmission not based on decode result, start the drx-RetransmissionTimerUL in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.

b. For HARQ processes with DL HARQ feedback disabled, start the drx-RetransmissionTimerDL in the first symbol after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1).
Proposal 10 If allowedCG-List is configured together with UL HARQ retransmission state, ignore the UL HARQ retransmission state restriction for CG. Otherwise, apply the UL HARQ retransmission state restriction also for CG.
Proposal 11 For the cases that HARQ process 0 carring PUSCH transmission scheduled by RAR or PUSCH payload of MsgA, RAN2 to discuss the following options:

a. Option 1: uplinkHARQ-DRX-LCP-Mode-r17 does not applies to HARQ process 0 carring PUSCH transmission scheduled by RAR or PUSCH payload of MsgA.
b. Option 2: For UL grant in RAR or UL grant associated with MsgA PUSCH resource, LCP restriction of HARQ state does not apply.
Proposal 12 Rename HARQ state A and B as RetransmissionBasedOnDecodeResult and RetransmissionNotBasedOnDecodeResult.
1 References


1/3


