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Discussion and Decision
1  Introduction
In last RAN2 meeting, we discussed the interpretation of "transmission" related to the start of the HARQ RTT timer when the drx-LastTransmissionUL is configured, and made the following progress:
Agreements

1
When drx-LastTransmissionUL is configured, drx-HARQ-RTT-TimerUL is started after the last PUSCH transmission occasion of a bundle regardless of whether that last PUSCH transmission occasion is used for a PUSCH transmission for that bundle or not. 

2
Corresponding CR is postponed to next meeting to allow companies to further check other occasions for “transmission”

3
FFS Whether to restart HARQ RTT Timer can be further check and come back next meeting.

In this contribution, we would like to clarify the “transmission” related to the HARQ RTT Timer operation in other cases. 
2  Discussion

2.1 Interpretation on “Transmission”  
In UL direction, MAC operation is always before PHY operation in UE side. Upon receiving the UL grant, UE MAC will generate the MAC PDU according to the transmission occasion indicated in UL grant and deliver the MAC PDU to PHY; but in PHY, the MAC PDU may be dropped due to some rules which are only visible in PHY, e.g. due to TDD pattern, or the PHY priority rule between PHY channels. 
Observation 1: Upon the UL grant reception, UE MAC generates and delivers the MAC PDU to PHY according to the transmission occasions indicated in UL grant. 
For the validation of the transmission occasions indicated in UL grant according to PHY rules, it is just introduced for multi-CG occasion feature in R18 XR.   
Observation 2: For the transmission occasions indicated in UL grant, MAC doesnot perform the validation checking according to PHY rules except the multi-CG occasion in R18 XR. 
For MAC DRX operation, HARQ RTT Timer operation is based on the UL transmission. According to observation 1 and 2, HARQ RTT Timer operation should be just based on the UL transmission occasion indicated by UL grant, regardless of whether it’s dropped by PHY or not. Otherwise, UE MAC has to revert  the HARQ RTT timer operation after the MAC PDU is dropped by PHY. Such operation will complicate the UE implementation. 
Observation 3: For DRX HARQ RTT timer operation, if it’s based on the actual transmission, it will complex UE implementation. 
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Figure-1. UL Process Diagram if the MAC PDU is dropped by PHY
Based on above observations, it’s proposed that 

Proposal 1: Clarify that the “transmission” associated to HARQ RTT Timer operation refers to the transmission occasions indicated in UL grant, regardless of the actual PUSCH transmission.
For TDD, one symbol/slot can be configured as UL, DL or Flexible. For the flexible symbol/slot, the actual direction can be based on dynamic scheduling. For DL direction, with SBFD feature introduciton, the slot/symbol of DL direction can be also configured for UL transmission. Furthermore, according to current MAC spec, MAC is not required to perform any special handling based on TDD pattern. Therefore, For the UL operation and DRX operation in UE MAC, the interpretation of the transmission occasion should not take the symbol/slot direction of the TDD pattern into account. 
Proposal 2: Clarify that the “transmission” associated to HARQ RTT Timer operation refers to the transmission occasions indicated in UL grant, regardless of the TDD symbol/slot direction.
2.2 HARQ RTT Timer operation
According to the description in MAC spec, HARQ RTT Timer operation based on “transmission” can be summarized in the following cases:
· Case 1: UL HARQ RTT Timer with drx-LastTransmissionUL config.
·  Case 1.1: UL HARQ RTT Timer with drx-LastTransmissionUL config for R15 repetition.
·  Case 1.2: UL HARQ RTT Timer with drx-LastTransmissionUL config for R17 repetition. 

· Case 2: UL HARQ RTT Timer without drx-LastTransmissionUL config.
·  Case 2.1: UL HARQ RTT Timer without drx-LastTransmissionUL config with bundle.
·  Case 2.2: UL HARQ RTT Timer without drx-LastTransmissionUL config without bundle.
· Case 3: DL HARQ RTT Timer operation based on A/N feedback.
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Case 2

1> ifa MAC PDU is received in a configured downlink assignment for unicast:
2> if this Serving Cell is configured with downlinkHARQ-FeedbackDisabled:
3> if the corresponding HARQ process is configured with HARQ feedback enabled:

4> set HARQ-RTT-TimerDL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-
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Table-1 provides the exmaples of the HARQ RTT Timer operation based on transmissions for each case. 
Table-1. Examples of the HARQ RTT Timer operation based on transmissions
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Proposal 3: Confirm the HARQ RTT Timer operation shown in Table-1.  
3 Conclusion
According to the analysis in section 2, we propose that:
Observation 1: Upon the UL grant reception, UE MAC generates and delivers the MAC PDU to PHY according to the transmission occasions indicated in UL grant. 

Observation 2: For the transmission occasions indicated in UL grant, MAC doesnot perform the validation checking according to PHY rules except the multi-CG occasion in R18 XR. 
Observation 3: For DRX HARQ RTT timer operation, if it’s based on the actual transmission, it will complex UE implementation. 
Proposal 1: Clarify that the “transmission” associated to HARQ RTT Timer operation refers to the transmission occasions indicated in UL grant, regardless of the actual PUSCH transmission.
Proposal 2: Clarify that the “transmission” associated to HARQ RTT Timer operation refers to the transmission occasions indicated in UL grant, regardless of the TDD symbol/slot direction.
Proposal 3: Confirm the HARQ RTT Timer operation shown in Table-1.  

