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1 Introduction

The following is agreed in RAN2#112e meeting,

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)

This contribution focuses on the left issues above, i.e. bullet 7 and 9.

2 Discussion
2.1 Simultaneous support LCH-BasedPrioritization and cg-RetransmissionTimer
As defined in R16, autonomousTx is configured, with LCH-BasedPrioritization as a pre-requisite. Thus, another issue is whether LCH-BasedPrioritization can be configured on shared spectrum. As we understood, the function of LCH-BasedPrioritization in IIoT is used for grant selection/prioritization among overlapping resources, whereas the prioritization function enabled by CGRT in NRU is used for HARQ process selection for one resource. The intentions and the functionalities for the above two are different, so, there is no issue to support simultaneous configuration.

Proposal 1 RAN2 confirms LCH-BasedPrioritization and cg-RetransmissionTimer can be configured together.
2.2 Support autonomous retransmission
In general, the purposes and mechanisms of CG enhancement in Rel-16 NRU and URLLC are different. In details,

· In URLLC, CG mechanism is enhanced to ensure the stringent latency and reliability requirement of URLLC on licensed band. For a CG, autonomousTx is configured to support autonomous transmission of the configured grant which is deprioritized.
· In NRU, CG mechanism is enhanced to resolve LBT failure issue on unlicensed band. For a CG, cg-RetransmissionTimer is configured to support autonomous retransmission of the configured grant which the gNB does not get due to LBT failure.
Since there are two different mechanisms for autonomous (re)transmission, one issue is which mechanism is used in R17.
Considering the configuration of cg-RetransmissionTimer can be seen as a switch for NRU feature in R16 and cg-RetransmissionTimer is agreed to be optional in R17, we can go to the branches below:

· Case1: cg-RetransmissionTimer is not configured but autonomousTx is configured
In our understanding, in this case, similar as R16 IIoT, autonomous transmission of the deprioritized configured grant can be supported by autonomousTx. The open issue is whether to support autonomous (re)transmission for the uplink grant with LBT issue.
To us, if cg-RetransmissionTimer is not configured, it is more like no serious LBT failure needs to fix. If this assumption is agreed, current spec is sufficient, otherwise, we can consider using IIoT-based autonomous TX to handle the case of LBT failure. For example, UE can consider the grant which is not transmitted by physical layer due to LBT failure as deprioritized uplink grant, and consider the transmission is not completely performed.

In R16 NRU, DFI is introduced for e.g. transmission/timer stopping, non-adaptive retransmission of CG, and etc. Thus, in this case, another left issue in R17 is how to handle the received DFI. In our understanding, it depends on whether DFI is allowed to deliver, which should be decided by RAN1 firstly. 
Proposal 2 In case that cg-RetransmissionTimer is not configured but autonomousTx is configured, RAN2 considers whether to handle LBT failure issue. If the answer is yes, IIoT autonomous mechanism is reused, i.e. the grant which is not transmitted by physical layer due to LBT failure is considered as deprioritized uplink grant. 

Proposal 3 In case that cg-RetransmissionTimer is not configured but autonomousTx is configured, RAN2 needs to wait for RAN1 input on whether to consider DFI receiving.

· Case2: cg-RetransmissionTimer is configured but autonomousTx is not configured
In our understanding, in this case, similar as R16 NRU, autonomous retransmission of the configured grant with LBT issue can be supported by cg-RetransmissionTimer. The open issue is whether to support autonomous (re)transmission for the deprioritized uplink grant. In our understanding, if proposal 1 is agreed, it is clearly the answer tends to be yes, i.e. that RAN2 needs to reuse NRU autonomous mechanism for the deprioritized CG to avoid data lost. 
To achieve the intention, 
-    For the case that the CG is considered as deprioritized but LBT fails, 

·  If CG timer is already running, UE enters retransmission branch and still considers the identified HARQ process as not pending. Accordingly, UE can follow current NRU mechanism and enter retransmission branch when the next CG is available and CG timer is still running, whereas, UE can follow current new transmission mechanism when the next CG is available and CG timer is not running.
·  Else if the identified HARQ process is pending, UE follows current NRU mechanism and still considers the identified HARQ process as pending. Accordingly, UE can follow current NRU mechanism when the next CG is available.
·  Otherwise, UE enters new transmission branch and considers the identified HARQ process as pending. Accordingly, UE can follow current NRU mechanism when the next CG is available.
-    For the case that the CG is considered as deprioritized and LBT succeeds, 
·  If CG timer is already running, UE enters retransmission branch and needs to still consider the identified HARQ process as not pending, to assure CGT is not re-started when the next CG is available and CG timer is still running.
·  Else if the identified HARQ process is pending, UE enters retransmission branch and needs to consider the identified HARQ process as pending, to assure the branch of retransmission can be entered when the next CG is available and CGT equals to CGRT.
·  Otherwise, UE enters new transmission branch and needs to consider the identified HARQ process as pending, to assure the branch of retransmission can be entered when the next CG is available and CGT equals to CGRT.
Proposal 4 In case that cg-RetransmissionTimer is configured but autonomousTx is not configured, RAN2 considers whether to support autonomous retransmission for the deprioritized CG. If the answer is yes, NRU autonomous mechanism is reused, i.e. UE can consider the identified HARQ process associated to the deprioritized grant as pending when CG timer is not running and LBT succeeds. 

· Case3: both cg-RetransmissionTimer and autonomousTx are configured

The following can be considered in this case:
-    For the case that the CG is considered as prioritized but LBT fails, 

·  If CG timer is already running, UE enters retransmission branch and considers the identified HARQ process as not pending. Accordingly, UE can follow current NRU mechanism and enter retransmission branch when the next CG is available and CG timer is still running, whereas, UE can follow current new transmission mechanism when the next CG is available and CG timer is not running.
·  Else if the identified HARQ process is pending, UE follows current NRU mechanism and still considers the identified HARQ process as pending. Accordingly, UE can follow current NRU mechanism when the next CG is available.
·  Otherwise, UE enters new transmission branch and considers the identified HARQ process as pending. Accordingly, UE can follow current NRU mechanism when the next CG is available.
=> Current mechanism is sufficient.
-    For the case that the CG is considered as prioritized and LBT succeeds, 

·  If CG timer is already running, UE enters retransmission branch and considers the identified HARQ process as not pending. Accordingly, UE can follow current NRU mechanism and enter retransmission branch when the next CG is available and CG timer is still running, whereas, UE can follow current new transmission mechanism when the next CG is available and CG timer is not running.
·  Else if the identified HARQ process is pending, UE can follow current NRU mechanism.
·  Otherwise, UE enters new transmission branch and considers the identified HARQ process as not pending.
=> Current mechanism is sufficient.
-    For the case that the CG is considered as deprioritized but LBT fails, 

·  If CG timer is already running, UE enters retransmission branch and considers the identified HARQ process as not pending. To choose which branch, i.e. new transmission or retransmission for the subsequent CG depends on CG timer status, which is associated to the agreement achieved in RAN2#112e meeting,
In Rel-16 IIoT session:

[043] RAN2 should change MAC CR to (1) solve the autonomous transmission blocking problem due to CG timer running, and (2) clarify the meaning of “transmission has not been performed”.

[043] A CG timer (that has started) should be stopped when a CG PUSCH with the corresponding HARQ process has been deprioritized or cancelled. The TP in R2-2009753 can be used as a baseline for MAC specification change to capture this behaviour, wherein the meaning of “transmission has not been performed” should be also clarified.
In Rel-17 IIoT session:

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.
In details, 
· If CG timer is stopped, UE can enter new transmission branch and generate a new MAC PDU, since the deprioritized MAC PDU has been transmitted before.
· If CG timer is not stopped, UE can enter retransmission branch and follow NRU autonomous retransmission.
·  Else if the identified HARQ process is pending, UE follows current NRU mechanism and still considers the identified HARQ process as pending. Accordingly, UE can follow current NRU mechanism when the next CG is available.
·  Otherwise, UE enters new transmission branch and considers the identified HARQ process as pending. Accordingly, UE can follow NRU autonomous retransmission mechanism in the next available CG.
=> One issue is which mechanism is adopted for the deprioritzied grant which is associated to retransmitted MAC PDU, when LBT fails. 
-    For the case that the CG is considered as deprioritized but LBT succeeds, 

·  If CG timer is already running, UE enters retransmission branch and considers the identified HARQ process as not pending. Similar as above, to choose which branch, i.e. new transmission or retransmission for the subsequent CG depends on CG timer status,
In details, in the next available CG，
· If CG timer is stopped, UE can enter new transmission branch and generate a new MAC PDU, since the deprioritized MAC PDU has been transmitted before.

· If CG timer is not stopped, UE can enter retransmission branch and follow NRU autonomous retransmission.

·  Else if the identified HARQ process is pending, UE follows current NRU mechanism and considers the identified HARQ process as not pending. Similarly, in the next available CG, if the CG timer is stopped e.g. based on the agreement above, UE can follow IIoT autonomous transmission mechanism, otherwise, UE can follow NRU autonomous retransmission mechanism.
·  Otherwise, UE enters new transmission branch and considers the identified HARQ process as not pending. Similarly, in the next available CG, if the CG timer is stopped e.g. based on the agreement above, UE can follow IIoT autonomous transmission mechanism, otherwise, UE can follow NRU autonomous retransmission mechanism.
=> One issue is which mechanism is adopted for the deprioritzied MAC PDU when LBT succeeds.
Proposal 5 RAN2 needs to discuss whether cg-RetransmissionTimer and autonomousTx can be configured together in R17.
Proposal 6 In case that both cg-RetransmissionTimer and autonomousTx are configured, RAN2 discuss to adopt IIoT autonomous mechanism for the deprioritzied MAC PDU when LBT succeeds, and to adopt NRU autonomous mechanism for the MAC PDU of LBT failure case.
3 Conclusion

Based on the discussion above, we propose the following:

Proposal 1
RAN2 confirms LCH-BasedPrioritization and cg-RetransmissionTimer can be configured together.
Proposal 2
In case that cg-RetransmissionTimer is not configured but autonomousTx is configured, RAN2 considers whether to handle LBT failure issue. If the answer is yes, IIoT autonomous mechanism is reused, i.e. the grant which is not transmitted by physical layer due to LBT failure is considered as deprioritized uplink grant.
Proposal 3
In case that cg-RetransmissionTimer is not configured but autonomousTx is configured, RAN2 needs to wait for RAN1 input on whether to consider DFI receiving.
Proposal 4
In case that cg-RetransmissionTimer is configured but autonomousTx is not configured, RAN2 considers whether to support autonomous retransmission for the deprioritized CG. If the answer is yes, NRU autonomous mechanism is reused, i.e. UE can consider the identified HARQ process associated to the deprioritized grant as pending when CG timer is not running and LBT succeeds.
Proposal 5
RAN2 needs to discuss whether cg-RetransmissionTimer and autonomousTx can be configured together in R17.
Proposal 6
In case that both cg-RetransmissionTimer and autonomousTx are configured, RAN2 discuss to adopt IIoT autonomous mechanism for the deprioritzied MAC PDU when LBT succeeds, and to adopt NRU autonomous mechanism for the MAC PDU of LBT failure case.
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