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1 Introduction

In IIOT WI, how to handle the deprioritized MAC PDU has been discussed. In RAN2#106 meeting, interim conclusion for cased that MAC has already generated de-prioritized MAC PDU. 
· For de-prioritized PUSCH on dynamic grant, the UE should store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission using the same HARQ process. 

· For de-prioritized PUSCH on configured grants, a) the UE could store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission. b) FFS if the UE could transmit it using the subsequent radio resources e.g. associated with the same HARQ process

· The above agreements are at least applicable for cases when MAC has already generated the de-prioritized MAC PDU
In RAN2#107 meeting, the final conclusion was that only one MAC PDU with high priority is generated in case that deprioritized PDU is not generated yet.
· For The case when no PDU has been generated at all yet, and there is two grants where one will be de-prioritized (and there is data available for both grants).  One PDU is generated

In RAN2#107bis meeting, RAN2 discussed how to support the retransmission via configured grant. However, the retransmission-based solution should be a baseline and RAN2 needs to discuss how to support it. This contribution discusses about handling of deprioritized data when two resources collide. 
2 Discussion
2.1 Ambiguity at gNB Side

When a MAC PDU is deprioritized, the data to be included in the MAC PDU is assumed to be retransmitted later. The retransmission could be either retransmission with the same HARQ process or initial transmission with different HARQ process. But the mechanism in detail is not decided yet. 
We think the issue starts from the ambiguity at gNB side. More specifically, when there is a collided resource and one MAC PDU is transmitted, gNB does not know the exact UE’s status. Based on what RAN2 has agreed so far, UE may have one of the following three cases:
· Case 1) Collision happens and a deprioritized MAC PDU is stored in the HARQ buffer for the same HARQ process. This is the case that MAC PDU was already generated at the deprioritization. In order to serve this MAC PDU, gNB could allocate the retransmission resource addressed with C-RNTI or CS-RNTI and UE just performs retransmission. For HARQ process for configured grant, UE could start ConfiguredGrantTimer. 

· Case 2) Collision happens and a depriorized MAC PDU is not stored in the HARQ buffer for the same HARQ process. This is the case that MAC PDU is not generated at the deprioritization. The data to be transmitted in the MAC PDU can be transmitted by either retransmission resource or new transmission resource. 
· Case 3) One PUSCH did not have available data. In this case, UE may need to obtain the MAC PDU and performs initial transmission. Any retransmission resource is not necessary. 
If it is case 1), gNB should allocate the retransmission resource for deprioritized data. But gNB does not know whether the deprioritized PDU is generated or not. From gNB point of view, a safe way is blindly to allocate retransmission resource to the UE. Otherwise, there is a risk of packet loss which is not desirable especially for URLLC/IIOT traffic. Also, it is not easy to estimate the presence of MAC PDU because it is related with not only processing time but also arrival time of high priority traffic. 

Observation 1. When two resources collide, gNB does not know whether a MAC PDU is stored in the HARQ buffer. In order to avoid data loss, gNB implementation will allocate a retransmission for the deprioritized data and corresponding HARQ process.

2.2 Retransmission of Deprioritized Dynamic Grant

Based on Observation 1, we can assume the allocation of retransmission resource. Then we can check how current MAC specification describes UE’s behaviour for the retransmission resource. In case that the deprioritized data is DG, we could have the following cases:
Case A-1) A MAC PDU is stored in the HARQ buffer. 

· In this case, since the MAC PDU is already obtained in the HARQ buffer, NDI is not toggled for an uplink grant addressed to C-RNTI. This is exactly same as condition of normal retransmission. So the stored PDU is sent.

Case A-2) A MAC PDU is not stored and the HARQ buffer is empty.
· Since the initial transmission was ignored due to deprioritization, UE sees only that NDI is toggled. So, the resource addressed to C-RNTI is considered as an initial transmission in UE side. So, new MAC PDU is obtained and sent.
From two cases above, we see that Rel-15 retransmission procedure covers well to transmit a (stored or new) PDU via retransmission resource, irrespective of presence of MAC PDU. 

Observation 2. For deprioritized dynamic grant, Rel-15 retransmission procedure covers well to transmit a (stored or new) PDU via retransmission resource, irrespective of presence of MAC PDU.
2.3 Retransmission of Deprioritized Configured Grant

For deprioritized configured grant, the handling of retransmission resource is differently defined. Now let us assume UE receives UL grant addressed to CS-RNTI, retransmission of CG. In case that the deprioritized data is CG, similarly we could have the following cases:
Case B-1) A MAC PDU is stored in the HARQ buffer.

· In this case, the HARQ buffer is not empty and retransmission resource is addressed to CS-RNTI. We can also see that configuredGrantTimer is running. This is the condition that UE performs retransmission on the UL grant. So, the stored PDU is sent. 

Case B-2) A MAC PDU is not stored and the HARQ buffer is empty.

· The condition that the HARQ buffer is empty and retransmission resource is addressed to CS-RNTI mandates UE to ignore the uplink grant. This means that the resource is wasted, even though there may be available data. Even though it is deprioritized, the configured grant may be configured for URLLC data. The deprioritized data should rely on a new transmission on the different resource, e.g. dynamic grant addressed to C-RNTI or next configured grant.
Observation 3. For deprioritized configured grant, Rel-15 retransmission procedure wastes the retransmission resource if the MAC PDU is not generated yet.
As mentioned above, the problem is that gNB does not know the exact UE’s situation, i.e. either B-1) or B-2). Thus, gNB should assign both the retransmission with the same HARQ process and new transmission with different HARQ process, in order to successful delivery to meet the latency requirement of URLLC/IIOT traffic. Otherwise, the deprioritized data will be lost, depending on whether the MAC PDU is generated or not at the deprioritization. Assignment of both new transmission and retransmissions are considered as inefficiency. So, RAN2 needs to discuss how to resolve this inefficiency.

Observation 4. To prevent data loss and increasing latency, gNB should assign the retransmission with the same HARQ process and a new transmission with different HARQ process. Assignment of both new transmission and retransmissions are considered as inefficiency. 

Proposal 1. RAN2 to discuss how to resolve the issue on the deprioritized configured grant.
We could consider the following options:

· Option 1. For deprioritized CG, MAC PDU is always generated. In this option, gNB could rely on the retransmission for the deprioritized data. But it seems to revert the agreement last meeting. 

· Option 2. In case that a CG has been deprioritized before and the HARQ buffer is empty and UL grant is addressed to CS-RNTI, a MAC PDU is obtained and transmitted. This means that UE performs an initial transmission on the retransmission resource. In this option, gNB could rely on the retransmission resource for the deprioritized data.

· Option 3. In case that the HARQ buffer is empty and UL grant is addressed to CS-RNTI, a MAC PDU is obtained and transmitted. This option also allows that UE performs an initial transmission on the retransmission resource. The difference from option 2 is that UE does not check whether deprioritization occurred.
In our view, option 3 is simple and UE does not need to check whether it has been deprioritized or not. 
Proposal 2. In case that the HARQ buffer is empty and UL grant is addressed to CS-RNTI, a MAC PDU is obtained.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. RAN2 to discuss how to resolve the issue on the deprioritized configured grant.
Proposal 2. In case that the HARQ buffer is empty and UL grant is addressed to CS-RNTI, a MAC PDU is obtained.
