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Introduction

In RAN2#102 meeting, we have two left issue to be discussed:
=> FFS if LCH based prioritization can be configured with cg-RetransmissionTimer

=>If a configured grant is deprioritized and/or gNB didn’t get it (e.g. LBT failure and/or tx failure) then we should be able to autonomously re-transmit it.  FFS how to achieve it (using existing mechanisms should be considered as baseline)

This contribution is mainly to share our views on the FFS left from the previous meeting.
Discussion

Issue 1: Concurrent configuration of LCH based prioritization and cg-retransmissionTimer

According to the current R-16 specification, the cg-retransmissionTimer represents an enable flag of the  auotnomous retransmission with configured grant for TX failed configured grant on shared spectrum channel. This issue is to state that:

Whether to support concurrent configuration between LCH based prioritization and autonomous retransmission on the shared spectrum channel?
For answering this question, first of all, we need to revisit the WI object:

Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:
 Specify support for UE-initiated COT for FBE with minimum specification effort
 Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum
 From RAN2 perspective, the UL CG enhancements in URLLC are including the following features in general:

Multiple CG on one given BWP

LCH based Priority handling involving CG

Autonomous transmission with CG for deprioritized CG transmission

And the UL CG enhancements in NRU are including the following features in general:

Multiple CG on one given BWP
Autonomous retransmission with CG for TX failure of a CG
In our understanding, the wording ‘Harmonizing’ means to make the features of UL CG enhancement for both URLLC and NR-U be merged into a whole so that all the features can be kept in the Rel-17, and hence for UL CG enhancement for URLLC on shared spectrum channel, the features shall be supported are shown as following:

Multiple CG on one given BWP

LCH based Priority handling involving CG

Autonomous transmission with CG for deprioritized CG transmission

Autonomous retransmission with CG for TX failure of a CG
It can be seen the autonomous retransmission with CG for TX failure is existing along with priority handling involving CG, and the autonomous retransmission with CG for TX failure is equal to the configuration of the cg-RetransmissionTimer,thus at least from the WI objectives:

Observation 1: The concurrent configuration of LCH based priority and cg-RetransmissionTimer is included in the WI objectives.

When cg-RetransmissionTimer is configured, we also have a priority handling principle between retransmission and new transmission as below:

Some companies may concern this priority handling principle would be contradict with the LCH based priority, we would like to demonstrate these two priority handling alternatives are for different scenarios:

The LCH based priority defined in NRIIOT is responsible for determining the prioritized transmission among a couple of UL transmission those are conflicted. The LCH based priority handling procedure is to choose one prioritized UL grant or SR to process among a couple of conflicted UL grants or SR.

The priority handling principle in NRU (i.e cg-RetransmissionTimer is configured) is to prioritize one HARQ process for retransmission from HARQ processes pool to one specific configured grant. For demonstrating this standpoint, the following minutes is provided:

Agreements of CG in RAN2#108 meeting:

The multiple configured grants of a BWP can be explicitly configured to share a common pool of HARQ processes.    If HARQ processes are shared the same CG timer value has to be configured.  

The processes with TB pending for retransmission shall be prioritized over the processes for new transmissions as already agreed for single CG case.

And the  paper R2-1915887 related to agreement 2 is attached as below:

When selecting a HARQ process for a CG occasion, the UE decides whether a HARQ process is available for new transmission/retransmission from the common pool based on the ConfiguredGrantTimer and CG retransmission timer status of the HARQ processes. Retransmissions can be done on different CG resources (as compared to initial transmission) as long as the resources/MCS gives the same TBS. Retransmissions shall be prioritized over new transmissions as already agreed for single CG case.

Proposal 3: the processes with TB pending for retransmission shall be prioritized over the processes for new transmissions as already agreed for single CG case. 

Proposal 4: retransmissions can be done on different CG resources as long as they are with the same TBS.

It can be seen that the scenario of LCH based priority and NRU priority handling principle is totally different with each other. The scenario for LCH based priority is to select the prioritized UL grant or SR from a number of collided UL grants and SR while the scenario for priority handling principle in NRU is to select the HARQ process of retransmission rather than the HARQ process of initial transmission from the HARQ process pool to one specific configured grant. Therefore, no technical contradiction can be found when LCH based priority and cg-RetransmissionTimer is concurrently configured. 
Observation 2: The scenario for LCH based priority is to select the prioritized UL grant or SR from a number of collided UL grants and SR while the scenario for priority handling principle (i.e retransmission or initial transmission) in NRU is to select the HARQ process of retransmission rather than the HARQ process of initial transmission from the HARQ process pool to one specific configured grant. No contradiction can be found when LCH based priority and cg-RetransmissionTimer is concurrently configured.
According to above two observations, the following proposal is proposed:

Proposal 1: The concurrent configuration of LCH based priority and cg-RetransmissionTimer shall be supported for Uplink transmission enhancement for URLLC in UCE.
Issue 2: How to implement the auto-(re)transmission for URLLC  in UCE
Before the formal discussion on this issue, the following agreements from RAN1 is shown as below as a prerequisite:
In RAN1#103 meeting, RAN1 have achieved the following agreements to determine how to implement the configured grant transmission for URLLC on shared spectrum channel:
Agreements:

Down-select one of the following options (target RAN1#104-e):
Option 1: Both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16.
Option 2-a: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter, i.e. new parameter X and cg-RetransmissionTimer-r16, respectively.
Option 2-b: “CG-UCI based procedures” and “CG-DFI based procedures” are independently enabled or disabled for unlicensed using respective RRC parameter, i.e. new parameter X and new parameter Y, respectively, where X and Y are different from cg-RetransmissionTimer-r16.
Option 3: CG-UCI based procedures are supported for unlicensed. CG-DFI based procedures are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16

Note: Procedures based on CG-UCI rely on UE including CG-UCI in CG PUSCH at least as in Rel-16 where the values of the respective fields of CG-UCI are decided by UE.

Note: Procedures based on CG-DFI rely on automatic re-transmission on CG configuration and reception of CG downlink feedback information (DFI) in DCI for re-transmissions. 

It can be seen that the CG-DFI may not be configured for one configured grant from RAN1 point of view, which means UE cannot receive the any DL feedback information in this case
, the autonomous (re)transmission for TX failure case cannot be performed naturally. 

Thus for easing our discussion on this issue, in RAN2, for one configured grant configuration, we assume UE shall be configured with CG-DFI if we would like to support the autonomous (re)transmission for TX failure case, otherwise, the configured grant configuration does not support the autonomous (re)transmission for the case of TX failure.

Proposal 2: If CG-DFI is not configured for one configured grant, it means the autonomous (re)transmission for TX failure is not supported for this configured grant.
And then according to the agreement achieved in RAN2#112meeting,
=>If a configured grant is deprioritized and/or gNB didn’t get it (e.g. LBT failure and/or tx failure) then we should be able to autonomously re-transmit it.  FFS how to achieve it (using existing mechanisms should be considered as baseline)

It is noted in the agreements where the existing method shall be considered as a baseline, the existing method is including the following:
1: Autonomous transmission with configured grant in NRIIOT

2: Autonomous re-transmission with configured grant in NR-U

The main difference between these two methods is the fundamental mechanism of deriving HARQ process ID. For NRIIOT, the HARQ process ID is calculated based on a formula while in NRU  the HARQ process ID is chosen by UE itself from the available HARQ process pools of a configured grant configuration. Considering we have achieved the following agreements in RAN2#112meeting in combination:

3
When cg-RetransmissionTimer is configured, Rel-16 NR-U mechanism is used for HARQ process ID and RV selection.

4
When cg-RetransmissionTimer is not configured, Rel-16 URLLC mechanism may be used for HARQ process ID and RV selection.

5
As a baseline, HARQ processes sharing between multiple CGs are allowed when cg-RetransmissionTimer is configured as in Rel-16 NR-U.

6
HARQ processes sharing between multiple CGs are not allowed when cg-RetransmissionTimer is not configured.

The HARQ process ID selection method is upon the status of cg-RetransmissionTimer configuration, therefore we suggest, from RAN2 perspective, if cg-RetransmissionTimer is configured, the autonomous retransmission method from NRU is used for implementing the auto-(re)transmission in UCE. Otherwise, the autonomous transmission method from NRIIOT is used. 

Proposal 3: From RAN2 perspective of autonomous (re)transmission for URLLC in UCE, if cg-RetransmissionTimer is configured, the NRU mechanism of autonomous re-transmission is used as baseline. Otherwise, the URLLC mechanism of autonomous transmission is used as baseline. 
In case that cg-RetransmissionTimer is configured, the autonomous (re)transmission for TX failure and LBT failure in rel-16 can be applied directly in Rel-17. As for the autonomous transmission for deprioritized configured grant with the mechanism of NRU,  there is no any critical issue can be found when the autonomous re-transmission of NRU is directly applied.

Considering the transmission is for URLLC and the autonomous (re)transmission mechanism from NRU can be performed across the different Configured grant configurations in combination, the CG grant using for autonomous (re)transmission may be configured for another deterministic and periodic URLLC service, occupying such configured grant will delay the MAC PDU for another deterministic and periodical service.

In order to avoid such negative impacts from autonomous retransmission by using the configured grant across the CG configuration, we have the following two options:

Option 1: Limit that the configured grant used for autonomous (re)transmission shall be from the same CG configuration 

Option 2: LCH restriction is taken into account when the configured grant used for autonomous (re)transmission is from a different CG configuration.
For option 1, since the autonomous (re)transmission is only performed by using the same configured grant configuration, it will not impact on the MAC PDU transmission for another URLLC service with a different configured grant configuration.

For option 2, the LCH restriction (i.e  allowedCG-List ) shall be applied before the autonomous transmission is prepared to be performed. If the configured grant used for autonomous retransmission cannot meet the LCH restriction of the LCHs where the data of the MAC PDU is from, this kind of configured grant cannot be used for autonomous retransmission. From this approach, it will prevent the transmission interruption for one URLLC service from another URLLC service for which the TX failure is occurred.

Compare option 2 with option 1, the LCH restriction based method is more flexible, it can be determined by the NW which one or more configured grant configurations can be used for a LCH so that the data from the LCHs can be retransmitted in time if the data from this LCH is delay sensitive.Thus we propose that:
Proposal 4: In case of the cg-RetransmissionTimer is configured, the LCH restriction shall be taken into account when UE perform the autonomous (re)transmission across the different CG configurations.
In case that the cg-RetransmissionTimer is not configured, according to the proposal 3, the autonomous transmission for deprioritized configured grant can be directly inherited from the R16 NRIIOT, which means the configured grant used for autonomous transmission shall follow the below rule:

1: The same CG configuration
2: The same HARQ process ID 
For applying the URLLC mechanism of autonomous transmission to the LBT failure, since UE can be aware of the LBT status, the autonomous transmission for LBT failure also can be performed by following above rules.
However, for applying the URLLC mechanism of autonomous transmission to the TX failure case,  one important issue is raised: 

how to identify the CG transmission is failed?

For this issue, take the proposal 2 into account, the following two cases should be discussed:

Case 1: The CG-DFI is configured 

Case 2: The CG-DFI is not configured

For case 2, according to the proposal 2, the autonomous transmission for the TX failure is not supported for a configured grant configuration when the associated CG-DFI is not configured,  this issue is no longer existing.

For case 1, In NRU, the principle for determining TX failure is used: The cg-RetransmissionTimer is expired while the configuredgrantTimer is still running. However, in this part of our discussion there is no longer a cg-RetransmissionTimer which means the principle in NRU cannot be reused any longer. And hence we have two alternatives to go:
Alt 1: Bundling the cg-RetransmissionTimer with CG-DFI (i.e as option 1, option 2-A, option 3 in RAN1 agreements), or bundling the cg-RetransmissionTimer with CG-DFI flag (i.e if RAN1 go for option 2-B)
Alt 2: Otherwise, define a new mechanism for judging the TX status
For Alt.1, this issue can be avoided if cg-RetransmissionTimer is bundling with CG-DFI. If RAN1 go for option 1, option 2-A, option 3 in RAN1 agreements, nothing shall be done in RAN2. If RAN1 go for option 2-B, in RAN2 we can bundling the flag of CD-DFI with the cg-RetransmissionTimer,i.e the flag is optional configured when cg-RetransmissionTimer is configured , the flag shall not be present if the cg-RetransmissionTimer is absent.

For Alt.2 we need to define a new mechanism for judging the TX status when cg-retransmissionTimer is absent, there is one example of ACK/NACK format:
ACK for a HARQ process ID is considered as received with the following event:

1: DFI indicating ACK is received before the expiration of ConfiguredGrantTimer, or

2: New transmission scheduling for this HARQ process is received before the expiration of  configuredGrantTimer

NACK for a HARQ process ID is considered as received with the following event:

1: DFI indicating NACK is received before the expiration of ConfiguredGrantTimer, or

2: No DFI can be received before the expiration of configuredGrantTimer.
Compare between Alt 1 and Alt 2,  the Alt 2 will complicate the current configured grant transmission mechanism while the alt 1 only need a small specification effort. Besides, in our understanding, if cg-RetransmissionTimer is not configured by NW which means the UCE is mostly like the licence environment (i.e the inter-UE interference is much rarely occurred)s so that the autonomous (re)transmission mechanism seems not necessary.Thus we prefer alt 1 than alt 2. Thus we propose that :

Proposal 5: From RAN2 perspective, in the case that the cg-RetransmissionTimer is not configured for one configured grant configuration, the CG-DFI shall not be configured for this configured grant configuration either.

Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:

Observation 1: The concurrent configuration between LCH based priority and cg-RetransmissionTimer is included in the WI objectives.

Observation 2: The scenario for LCH based priority is to select the prioritized UL grant or SR from a number of collided UL grants and SR while the scenario for priority handling principle (i.e retransmission v.s initial transmission) in NRU is to select the HARQ process of retransmission rather than the HARQ process of initial transmission from the HARQ process pool to one specific configured grant. No contradiction can be found when LCH based priority and cg-RetransmissionTimer is concurrently configured.

Proposal 1: The concurrent configuration of LCH based priority and cg-RetransmissionTimer shall be supported for Uplink transmission enhancement for URLLC in UCE.
Proposal 2: If CG-DFI is not configured for one configured grant configuration, it means the autonomous transmission for TX failure is not supported for this configured grant configuration
Proposal 3: From RAN2 perspective of autonomous (re)transmission for URLLC in UCE, if cg-RetransmissionTimer is configured, the NRU mechanism of autonomous re-transmission is used as baseline. Otherwise, the URLLC mechanism of autonomous transmission is used as baseline.

Proposal 4: In case of the cg-RetransmissionTimer is configured, the LCH restriction shall be taken into account when UE perform the autonomous transmission across the different CG configurations.
Proposal 5: From RAN2 perspective, in case that the cg-RetransmissionTimer is not configured for one configured grant configuration, the CG-DFI shall not be configured for this configured grant configuration either.
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我觉得，没有CG-DFI，cg-RetransmissionTimer超时了，也能实现自动重传。但是，DFI可以反馈ACK，如果有了DFI，不需要等CG timer 超时。





