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Introduction & Background

In RAN2#112 e-Meeting, uplink enhancements for URLLC in unlicensed controlled environments was discussed [1], and the agreements made are following:
Agreements:

From RAN2 perspective

1 
It is assumed that LBT failures only happen infrequently in UCE (unlicensed controlled environment).  A formal definition of UCE and its relationship to semi-static or dynamic access mode is not necessary in RAN2 specifications.

2
cg-RetransmissionTimer can be configured optionally for shared spectrum

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.

7
FFS if LCH based prioritization can be configured with cg-RetransmissionTimer
8
The assumption for Rel-16 is that the network will not configure autonomousTx and cg-RetransmissionTimer simultaneously per cell.  No optimizations will be pursued to allow the two features be configured together in Rel-16.  No CR is needed for this for now.

9
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)

We will discuss the remaining FFSs in this contribution.

Discussion
2.1 Whether LCH based prioritization need to be configured with cg-RetransmissionTimer 

One requirement is agreed in the last meeting: 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. But how to achieve it is FFS (using existing mechanisms should be considered as baseline). We analyze whether the requirement can be achieved with existing mechanisms in the following of this section.

When a MAC entity is configured with lch-basedPrioritization, for a CG on unlicensed spectrum, it makes sense to consider two cases separately: the CG is deprioritized and the CG is prioritized.

Case1: CG is deprioritized
In this case, neither LBT nor transmission needs to be performed. Autonomous retransmission of the corresponding HARQ process can be achieved via the existing autonomousTx mechanism defined in R16 IIoT. From our understanding, as long as the CG is deprioritized and the initial transmission has not been completely performed, i.e., the initial transmission of the CG is deprioritized, UE does not need to do the LBT, and the HARQ process related to the deprioritized CG is not considered as pending..  

Case2：CG is prioritized

Depending on whether CGRT is configured or not, case2 can be further subdivided into the following 3 sub-cases.
	
	Case2-1: LBT fails, as a result, transmission is not performed.
	Case2-2: LBT succeeds, but the following transmission fails
	Case2-3: both LBT and the following transmission are successful 

	if CGRT is not configured
	Autonomously retransmission is required. But no autonomous retransmission will be triggered, even if R16 IIoT autonomousTx is configured, since 

R16 IIoT autonomousTx only applies to the deprioritized CG. 

New mechanisms should be considered to enable autonomous retransmission when CGRT is not configured.
	No retransmission is required

	if CGRT is configured
	The corresponding HARQ process is considered as pending upon LBT fails. Autonomous retransmission is triggered for this HARQ process at the next CG resource.
	Autonomous retransmission is triggered when CGRT expires.
	


According to the above analysis, we can observe:
When LCH based prioritization is configured without CGRT: In the case, if LBT for a prioritized CG fails or LBT succeeds, but the following transmission fails, no autonomous transmission will be triggered according to existing IIoT autonomousTx mechanism.
When LCH based prioritization is configured with CGRT: autonomous retransmission (if needed) will be triggered via the existing mechanisms, e.g. HARQ Pending and CGRT expires.

Observation1: If a configured grant is deprioritized and/or gNB didn’t get it (e.g. LBT failure and/or tx failure), to enable autonomously re-transmit it using existing mechanisms, cg-RetransmissionTimer needs to be configured together with LCH based prioritization.
2.2 Issues of simultaneous configuration of LCH based prioritization and CGRT
Simultaneous configuration of LCH based prioritization and CGRT was discussion in the last RAN2 meeting [1], but no agreement has been made. One main argument for avoiding simultaneous configuration is both functionalities overlap and no performance benefit. In addition, complexity is observed in getting them to work concurrently. In our understanding, the autonomousTx and CGRT are not overlapping functions. Although both are used for retransmission, they are independently and optionally configured and address their different use cases i.e. transmission of deprioritized data and retransmission after LBT is performed or no response from network, respectively. As already discussed in section 2.1, with only autonomousTx configured, the retransmission in case of prioritized CG (case 2-1/2-2) cannot be autonomously triggered. On the contrary, with only CGRT configured, the retransmission in case of deprioritized CG (case 1) cannot be autonomously triggered, as LBT is not performed.
Observation2: autonomousTx and CGRT are not overlapping functions and address different use cases. 
Another argument for simultaneous configuration should be avoided is: it's ambiguous for the UE to determine whether it should autonomously (re)transmit a deprioritized/pending MAC PDU according to the NR-U autonomous retransmission functionality or the IIoT autonomous transmission functionality [1]. For example, a MAC PDU/HARQ process is regarded as pending after LBT fails, and then the associated UL grant is deprioritized at a second transmission opportunity when the HARQ process try to perform retransmission according NR-U autonomous retransmission functionality. At the third transmission opportunity for the CG, the transmission is related to a previous deprioritized CG and using a pending HARQ, which autonomously (re)transmission mechanism should be applied? We believe the current specification is clear for this case: NR-U autonomous retransmission functionality should be applied in the above case. According to TS38.321, transmission for a pending HARQ on CG is regarded as retransmission, while autonomousTX is only for initial transmission. Details can be found in the following: IIoT autonomous transmission functionality is described in the initial transmission branch, while NR-U autonomous retransmission functionality for pending HARQ process is describe in the retransmission branch.
	For each uplink grant, the HARQ entity shall:
1>
identify the HARQ process associated with this grant, and for each identified HARQ process:

2>
if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or

2>
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

2>
if the uplink grant was received in a Random Access Response (i.e. in a MAC RAR or a fallback RAR); or

2>
if the uplink grant was determined as specified in clause 5.1.2a for the transmission of the MSGA payload; or

2>
if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or

2>
if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:
omit
3>
else if this uplink grant is a configured grant configured with autonomousTx; and
3>
if the previous configured uplink grant, in the BWP, for this HARQ process was not prioritized; and

3>
if a MAC PDU had already been obtained for this HARQ process; and

3>
if the uplink grant size matches with size of the obtained MAC PDU; and

3>
if a transmission of the obtained MAC PDU has not been performed:

4>
consider the MAC PDU has been obtained.

2>
else (i.e. retransmission):
omit

4>
if the uplink grant is a configured uplink grant:

5>
if the identified HARQ process is pending:
6>
start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers;

5>
start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.

4>
if the identified HARQ process is pending and the transmission is performed and LBT failure indication is not received from lower layers:

5>
consider the identified HARQ process as not pending.


Observation3: There is no ambiguity in existing specification for one UE to determine whether it should autonomously (re)transmit a deprioritized/pending MAC PDU according to the NR-U autonomous retransmission functionality or the IIoT autonomous transmission functionality.
Take the above observations into account, simultaneous configuration of LCH based prioritization and CGRT brings benefit without specification modification. We propose:

Proposal1: Simultaneous configuration of LCH based prioritization and cg-RetransmissionTimer is allowed.

Proposal2: For the case a configured grant is deprioritized and/or gNB didn’t get it (e.g. LBT failure and/or tx failure), simultaneous configuration of LCH based prioritization and cg-RetransmissionTimer is allowed to enable autonomously retransmission, i.e. no extra mechanism is introduced.

Conclusion

In this contribution, we discussed the necessity and issues related to simultaneous configuration of LCH based prioritization and cg-RetransmissionTimer. The observations and proposals are following:
Observation1: If a configured grant is deprioritized and/or gNB didn’t get it (e.g. LBT failure and/or tx failure), to enable autonomously re-transmit it using existing mechanisms, cg-RetransmissionTimer needs to be configured together with LCH based prioritization.
Observation2: autonomousTx and CGRT are not overlapping functions and address different use cases. 
Observation3: There is no ambiguity in existing specification for one UE to determine whether it should autonomously (re)transmit a deprioritized/pending MAC PDU according to the NR-U autonomous retransmission functionality or the IIoT autonomous transmission functionality.
Proposal1: Simultaneous configuration of LCH based prioritization and cg-RetransmissionTimer is allowed.

Proposal2: For the case a configured grant is deprioritized and/or gNB didn’t get it (e.g. LBT failure and/or tx failure), simultaneous configuration of LCH based prioritization and cg-RetransmissionTimer is allowed to enable autonomously retransmission, i.e. no extra mechanism is introduced.
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