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1 
Introduction


In RAN2#113 meeting, RAN2 discussed four options to harmonize the retransmission mechanisms for IIOT operating on unlicensed spectrum and agreed on option1, which is 

Option 1. AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively. 
If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted
Further, RAN2 agreed that LBT failure is not considered when determining a grant priority for intra-UE prioritization. 
In this paper, we present the overall procedure when cg-RetransmissionTimer  and autonomousTx are configured concurrently based on the previous agreements. In addition, it is discussed FFS aspects, which is prioritization between initial transmission and retransmission on a CG based on the priority of LCHs which are multiplexed or to be multiplexed. 

2
Discussion

Although RAN2 has not decided explicitly that cg-RetransmissionTimer and autonomousTx are configured together, option1 would naturally imply that they can be configured together while failure due to LBT or de-prioritization would be handled by its corresponding retransmission mechanism.

Proposal 1. In Rel-17, cg-RetransmissionTimer and autonomousTx can be configured concurrently, where autonomousTx and cg-RetransmissionTimer are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively.
Looking back the past discussions, it would be safe to check whether RAN2 have the common understanding on how Proposal 1 works because there were some argument that it doesn’t work well. We basically assume that LBT is performed when there is a TB to transmit, which means UL grant prioritization is performed before LBT decision. With this, four cases are shown in Table 1.
Table 1. Case description to understand responsible retransmission mechanism

	Case
	Description
	Responsible retransmission mechanism

	1
	UL grant is prioritized, and then LBT succeeds
	Normal retransmission

	2
	UL grant is prioritized, and then LBT fails
	cg-RetransmissionTimer

	3
	UL grant is prioritized, LBT succeeds, but then UL grant is de-prioritized by CI-RNTI or PHY de-prioritization.
	autonomousTx

	4
	UL grant is de-prioritized
	autonomousTx



For Case 1, a normal retransmission procedure is to be used, i.e., configuredGrantTimer and cg-RetransmissionTimer start and HARQ process status is 'not pending'. If cg-RetransmissionTimer is not running while configuredGrantTimer is running, the MAC triggers a retransmission procedure.
For Case 2, the MAC does not start cg-RetransmissionTimer. The MAC triggers either a new transmission or a retransmission depending on its HARQ status. In detail, if pending (i.e., the TB has not yet been transmitted at all), MAC triggers a new transmission procedure whereas if not pending (i.e., after the TB has been transmitted once), MAC triggers a retransmission procedure. 
For Case 3, the MAC stops configuredGrantTimer and cg-RetransmissionTimer (as agreed in RAN2#113). The MAC triggers a new transmission procedure but considers the MAC PDU has already been obtained so that retransmission can be done within the new transmission procedure. 
For Case 4, the MAC does not start any of configuredGrantTimer and cg-RetransmissionTimer. If they are running already, the MAC stops those timers. Consequently, the MAC triggers a new transmission procedure but considers the MAC PDU has been obtained so that retransmission is done within the new transmission procedure.
Proposal 2. Confirm the responsible retransmission mechanism as described in Table 1.
In RAN2#113 meeting, it was left as FFS whether the MAC entity can prioritize between initial transmissions and retransmissions on a CG based on priority of LCHs that are multiplexed or to be multiplexed when cg-RetransmissionTimer and LCH-based prioritization configured. It is claimed that higher priority data should get the change for transmission by de-prioritizing retransmission of lower priority when the MAC entity selects a HARQ process ID for the CG. 
Basically, it would be reasonable that only the logical channels having similar QoS requirement are assigned to the same CG. Therefore, competition between the logical channels assigned to the same CG may not be a usual case. In addition, even in Rel-16 IIOT, the new data from higher priority logical channel may arrive while the retransmission of de-prioritized uplink grant is expected, e.g., de-prioritized by DCI. However, any further optimization was not introduced. The MAC entity keeps retransmission of already stored MAC PDU, i.e., autonomousTx, even if the retransmission is for lower priority data than the new data. Given that the retransmission after cg-RetransmissionTimer expiry provides only the additional chance of UE-based retransmission within the given configuredGrantTimer, we see not much difference between Rel-16 and Rel-17 IIOT from latency perspective. 
If the network intends to serve logical channels having different QoS requirement carefully, it is likely that the network assigns different CGs for those logical channels with allocating HARQ processes exclusively. Then, the UE is able to choose a CG for new transmission of higher priority data if that CG overlaps with another CG for retransmission of lower priority data according to LCH prioritization. 
Therefore, we can basically rely on the appropriate configuration of CGs by the network and no additional handling for higher priority data seems necessary. 
Proposal 3. As in Rel-16, the MAC prioritizes retransmission over new transmission for a CG when selecting a HARQ process ID. There is no need of additional mechanism to prioritize retransmission over initial transmission depending on the LCH priority.
3
Conclusion

It is discussed how cg-RetransmissionTimer and autonomousTx work together based on the agreement made in the last RAN2 meeting. We further present our view on the need of new prioritization rule between initial and retransmission for a CG. The proposals are: 
Proposal 1. In Rel-17, cg-RetransmissionTimer and autonomousTx can be configured concurrently, where autonomousTx and cg-RetransmissionTimer are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively.
Proposal 2. Confirm the responsible retransmission mechanism as described in Table 1.
	Case
	Description
	Responsible retransmission mechanism

	1
	UL grant is prioritized, and then LBT succeeds
	Normal retransmission

	2
	UL grant is prioritized, and then LBT fails
	cg-RetransmissionTimer

	3
	UL grant is prioritized, LBT succeeds, but then UL grant is de-prioritized by CI-RNTI or PHY de-prioritization.
	autonomousTx

	4
	UL grant is de-prioritized
	autonomousTx


Proposal 3. As in Rel-16, the MAC prioritizes retransmission over new transmission for a CG when selecting a HARQ process ID. There is no need of additional mechanism to prioritize retransmission over initial transmission depending on the LCH priority.

