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1 
Introduction


In RAN2#112 online, it was agreed that cg-RetransmissionTimer can be configured optionally for shared spectrum. If cg-RetransmissionTimer is configured, HARQ processes sharing between multiple CGs are allowed and Rel-16 NR-U mechanism is used for HARQ process ID and RV selection. If cg-RetransmissionTimer is not configured, HARQ processes sharing is not allowed and Rel-16 URLLC mechanism is used for HARQ process ID and RV selection. 

It was left FFS whether lch-basedPrioritization can be configured with cg-RetransmissionTimer and how to ensure autonomous retransmission of deprioritized or failed transmission.
This paper presents how the IIOT CG operations is configured from RRC perspective and how the autonomous retransmissions are performed.
2
Discussion

For IIOT, lch-basedPrioritization and autonomousTx are configured via different IEs, i.e., lch-BasedPrioritization is included in MAC-CellGroupConfig IE while autonomousTx is included in ConfiguredGrantConfig IE. Although autonomousTx is configured per CG from RRC structure perspective, it is conditionally present based on LCH-basedPrioritization, and hence all CGs within a MAC entity are configured with or without autonomousTx together.
Observation 1. In RRC, lch-BasedPrioritization is configured per Cell Group and all CGs within a MAC entity are configured with or without autonomousTx together.

For NR-U, cg-RetransmissionTimer is included in ConfiguredGrantConfig IE and it is always configured with harq-ProcID-Offset, which is included ConfiguredGrantConfig IE as well. RRC structure, so to speak, allows configuring cg-RetransmissionTimer per CG. Even though there is no real restriction that cg-RetransmissionTimer is configured for all CGs within a MAC entity, we think network would handle that harq-ProcID-Offset is always configured on shared spectrum, hence cg-RetransmissionTimer is configured to all CGs if configured.
Observation 2. In RRC, cg-RetransmissionTimer is configured per Configured Grant but we can assume that all CGs within a MAC entity are configured with or without cg-RetransmissionTimer together.
During RAN2#112e, it was asked in R2-2010836 whether lch-basedPrioritization and cg-RetransmissionTimer can be configured together.
Although Rel-17 IIOT is operating on shared spectrum, the traffic characteristic and its requirement remain unchanged. Therefore, intra-UE prioritization should be supported as an essential function of IIOT and lch-basedPrioritization should be configured as a baseline for IIOT. With no clear use case of operating a part of CG of a MAC entity on licensed band while the other CGs on the same MAC entity on unlicensed band, we can assume that all CGs are on shared spectrum and keep the legacy principle that lch-BasedPrioritization is configured per Cell Group. 
Proposal 1. lch-BasedPrioritization is always configured to all CGs in a Cell Group in Rel-17 IIOT.
With Proposal 1, the next question is how to configure autonomousTx and cg-RetransmissionTimer, and two options are given below:
· Option 1. To configure autonomousTx as a baseline and optionally configure cg-RetransmissionTimer in addition to autonomousTx if network wants to configure cg-RetransmissionTimer. 
· Option 2. To configure either autonomousTx or cg-RetransmissionTimer, i.e., only one of autonomousTx or cg-RetransmissionTimer is configured for IIOT on shared spectrum. RAN2 should decide further which is used.
Regardless of which option we take, there seems to be no need of supporting those option per CG but it would be sufficient to configure them per MAC as today. With this understanding, option 1 means that all CGs within a MAC entity are configured with autonomousTx and cg-RetransmissionTimer if network wants to use cg-RetransmissionTimer for IIOT on shared spectrum. Option 2 implies that RAN2 will decide one of autonomousTx and cg-RetransmissionTimer to be used for IIOT on shared spectrum and there is no case that autonomousTx and cg-RetransmissionTimer are configured concurrently.
As per agreement, we should be able to autonomously retransmit if a configured grant is deprioritized or the transmission is failed due to LBT failure. Thus, we are going to see how the autonomous retransmission is performed in each option.

· In option 1, if a configured uplink grant (CG) is de-prioritized, the UE can try autonomous transmission based on autonomousTx. In detail, if a MAC PDU is stored in a HARQ buffer but not completely transmitted due to de-prioritization, the UE tries transmission on the next coming CG (as new transmission in S5.4.2.1). In the meanwhile, if a transmission is not performed due to LBT failure, the UE tries autonomous transmission based on cg-RetransmissionTimer, i.e., the UE triggers retransmission while cg-RetransmissionTimer is running (as retransmission in S5.4.2.1). It means that, if the network does not configure cg-RetransmissionTimer on shared spectrum, it is the same as Rel-16 IIOT behaviour and a transmission failed due to LBT is not autonomously transmitted, which shouldn’t be a problem because the network can configure cg-RetransmissionTimer if it wants to cover LBT failure.

As MAC procedure related to autonomousTx and cg-RetransmissionTimer are quite independently described in S5.4.2.1 of TS38.321, they can still work independently based on the cause of autonomous retransmission. In summary,
· If a CG is prioritized but LBT failed, the UE performs retransmission based on cg-RetransmissionTimer if configured. 
· As an example, assume that a CG is 'deprioritized' at T1, 'prioritized but pending' at T2 and then 'prioritized and not-pending' at T3. In this case, at T1, the MAC does not do anything for the deprioritized CG. At T2, the MAC obtains a MAC PDU, receives an LBT failure indication, and considers the HARQ process as pending. As LBT failure indication is received, neither configuredGrantTimer nor cg-RetransmissionTimer starts. At T3, when the CG comes next, the MAC triggers a retransmission because HARQ process is pending. MAC instructs HARQ to perform a retransmission, start configuredGrantTimer and cg-RetransmissionTimer, and considers the HARQ process as not pending.

· If a CG is de-prioritized, the UE performs autonomous transmission based on autonomousTx. We see no case that the CG is de-prioritized and then LBT failed because the de-prioritized CG will not be delivered to the HARQ process.
· In option 2, RAN2 first decides which of autonomousTx or cg-RetransmissionTimer is to be used for IIOT on shared spectrum. 

· If autonomousTx is to be used, the autonomous transmission which has been covered by cg-RetransmissionTimer should be covered by autonomousTx. Thus, some enhancement is needed. For example, the MAC considers a CG is de-prioritized when it is LBT failure indication is received for it. Then, the MAC will autonomously retransmit it in the next CG. 

· If cg-RetransmissionTimer is to be used, the autonomous transmission which has been covered by autonomousTx should be covered by cg-RetransmissionTimer. Thus, some enhancement is needed. For example, the MAC considers the HARQ process as pending if a CG is de-prioritized. 
Basically, both options would work while option 2 requires more specification effort and discussion. One may consider that autonomousTx and cg-RetransmissionTimer are quite similar and thus it is worth to simplify UE behaviour by having only one of them. In our view, however, it may fall into optimization area with a risk of touching the legacy behaviour and it would rather be safe to keep them as it is unless significant complexity or problem is foreseen.

Proposal 2. For IIOT on shared spectrum, autonomousTx is always configured for all CGs in a Cell Group.

Proposal 3. For IIOT on shared spectrum, cg-RetransmissionTimer can be configured to all CGs in a Cell group if network is to handle LBT failure. If cg-RetransmissionTimer is not configured, it is the same as Rel-16 and LBT failure is not covered.
Proposal 4. For IIOT on shared spectrum, if autonomousTx and cg-RetransmissionTimer are configured concurrently, failed transmission due to de-prioritized UL grant is retransmitted based on autonomousTx and failed transmission due to LBT failure is retransmitted based on cg-RetransmissionTimer.
3
Conclusion
In this paper, we discuss how to configure lch-basedPrioritization, autonomousTx, and/or cg-RetransmissionTimer for IIOT on shared spectrum and propose that:
Proposal 1. lch-BasedPrioritization is always configured to all CGs in a Cell Group in Rel-17 IIOT.
Proposal 2. For IIOT on shared spectrum, autonomousTx is always configured for all CGs in a Cell Group.

Proposal 3. For IIOT on shared spectrum, cg-RetransmissionTimer can be configured to all CGs in a Cell group if network is to handle LBT failure. If cg-RetransmissionTimer is not configured, it is the same as Rel-16 and LBT failure is not covered
Proposal 4. For IIOT on shared spectrum, if autonomousTx and cg-RetransmissionTimer are configured concurrently, failed transmission due to de-prioritized UL grant is retransmitted based on autonomousTx and failed transmission due to LBT failure is retransmitted based on cg-RetransmissionTimer.

