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In this contribution, we show our view on MAC aspects other than RA and TA report aspects.
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UL scheduling enhancement
In RAN2#113e meeting, how to enhance the UL scheduling was further discussed. However, the meaningful agreement was not made for the enhancement of UL scheduling. In this section, we show our view on the enhancement of UL scheduling using configured grant and BSR over 2-step RACH.

A new triggering condition for 2-step RACH
In POST 112#152 email discussion, the scheduling enhancement was discussed for BSR transmission via 2-step RACH and the following options were proposed.
· Option 1. BSR can be sent over 2-step RACH which is triggered by existing events in RRC_CONNECTED 
· Option 2. BSR can trigger 2-step RACH.

In Rel-16, when triggering BSR, the UE triggers an SR to get the UL grant to transmit the BSR if the UL-SCH resource is not available. Then, if the SR resource is not available, the UE triggers the RA procedure. When performing the RA procedure, the UE selects the RA type, e.g., 2-step RACH or 4-step RACH, based on the RSRP threshold. In this case, if the 2-step RACH is triggered, the BSR is transmitted on the MsgB. Therefore, we understand that Option 1 is already supported. 
Observation 1. Option 1 is already supported in a legacy RA procedure.

In case there is no SR resource configured to a UE, we think option 2 is what the UE is doing already today. Although it has not been presented how option 2 works in detail, it may be that the UE directly triggers 2-step RACH for BSR transmission, i.e., without triggering SR even with SR resource and without comparing the RSRP threshold.
In legacy, the reason of comparing RSRP for selection of either 2-step or 4-step RACH is to ensure successful transmission of MsgB as PUSCH resource. As, in option 2, the UE would select 2-step RACH regardless of RSRP, there is a risk that the MsgB is transmitted under bad radio condition and failed. The latency caused by failed transmission may not be negligible and we would prefer to keep a conservative approach, i.e., using RSRP threshold for selection of 2-step RACH.
In the meanwhile, it could be argued that saving SR resource is another benefit. However, the network may instead provide more reliable/larger PUSCH resource for MsgB transmission, which shows there is certainly a trade-off. 
With the above reasons, we do not consider option2 is beneficial in terms of latency and resource saving. 
Proposal 1. Do not introduce a new triggering condition of 2-step RACH for BSR transmission. 

BSR transmission on configured grant and RACH
In RAN2#113e meeting, for scheduling enhancement, it was agreed that UE in NTN can have both 2-step RACH and configured grant configurations at the same time. However, it was not discussed which resources between configured grant and RACH is selected for BSR transmission. 
For example, the BSR is triggered at T1. In this case, the UE should decide whether the BSR is transmitted via RACH or configured grant. 




Ideally, the BSR transmission should be transmitted as soon as possible. Thus, if the BSR is triggered at T1, it seems a good to transmit the BSR via RA procedure. This is because the next RA occasion is earlier than the configured grant occasion. However, considering that the RACH is used not only for BSR transmission but also for other purposes and the RACH preamble is limited, it would lead to more collision of RA procedure. Consequently, the RACH for BSR transmission should be used to a limited level. 
Thus, in order not to decrease the RACH performance, the configured grant should be prioritized over the RACH for BSR transmission. For example, if the BSR is triggered at T1, the UE selects one resource among the configured grant and RACH. In this case, if the next configured grant occasion is within a specific time frame, the UE selects the next configured grant occasion for BSR transmission even if the next RA occasion is earlier than the configured grant occasion. 
Proposal 2. The configured grant should be prioritized over the RACH for BSR transmission if configured grant occurs within a certain time from a BSR trigger.

LCP impact in NTN
In RAN2#114 e-meeting, the following working assumption and agreement were agreed for the LCP restriction on configured grant and dynamic grant respectively.
	2. RAN2 Working Assumption: No new CG-specific LCP restriction is introduced for NTN. If a new LCP restriction is agreed for dynamic grant, the proposal does not preclude future discussion on whether it may also apply to configured grant
4. At least the following options for LCP in NTN are further studied: 1) allowedPHY-PriorityIndex is re-used; and 2) A new LCP restriction is introduced to map LCH to one or more HARQ process(es). FFS if HARQ processes can be classified as having retransmission “enabled” or “disabled” in this case.



The motivation of introducing a new LCP restriction is to generate a MAC PDU by distinguishing data associated with the delay-sensitive service and the data associated with the non-delay sensitive service. In other words, the UE should generate a MAC PDU only containing the data associated with the same service.
With the above reason, most companies agreed that the legacy LCP restriction, i.e., allowedCG-List, can be reused to generate a MAC PDU only containing the data associated with the same service. This is because, according to the current specification, if allowedCG-List is configured to a logical channel, MAC SDUs from the logical channel can only be mapped to the indicated configured grant configuration.
Observation 2. The legacy LCP restriction for the configured grant, i.e., allowedCG-List, can be reused to generate a MAC PDU only containing the data associated with the same service.

For the dynamic grant, the current LCP restriction, i.e., allowedPHY-PriorityIndex, can be reused to generate a MAC PDU only containing the data associated with the same service. According to the current specification, if the allowedPHY-PriorityIndex is configured for a logical channel and the dynamic grant has a priority index, e.g., high or low, the MAC SDUs from the logical channel with a priority index is only mapped to the dynamic grant indicating the priority index.
For example, the allowedPHY-PriorityIndex with the high priority index is configured for a logical channel. In this case, if the network wants to receive the data associated with the logical channel, the network schedules the dynamic grant indicating the high priority index. With this, the network can receive a MAC PDU only containing the data associated with the same service. 
Observation 3. A legacy LCP restriction for the dynamic grant, i.e., allowdPHY-PriorityIndex, can be reused to generate a MAC PDU only containing the data associated with the same service.

In addition, considering the working assumption on that the legacy LCP restriction for the configured grant can be reused, there is no reason to introduce a new LCP procedure only for the dynamic grant if the legacy LCP restriction for dynamic grant can be reused. Thus, the legacy LCP procedure can be reused to generate a MAC PDU only containing the data associated with the same service.
Proposal 3. The legacy LCP procedure is reused to generate a MAC PDU only containing the data associated with the same service for configured grant as well as dynamic grant. 

Handling drx-HARQ-RTT-TimerUL
In RAN2#114e e-meeting, the following agreement was made for drx-HARQ-RTT-TimerUL. 
	1. The following options are supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process: 1) Timer length is extended by offset; 2) Timer set to zero and/or 3) Timer disabled (i.e. not started). FFS if this is based on explicit configuration or not. We can also come back to see whether both 2 and 3 are needed.



The first option, i.e., Timer length is extended by offset, and the second option, i.e., Timer set to zero, are considered for enabling UL HARQ retransmission. The only difference between them is how to schedule the retransmission to a UE. More specifically, for first option, the network schedules the retransmission grant if a MAC PDU is not successfully received from the UE and, for the second option, the network schedules the retransmission without waiting for reception of a MAC PDU regardless of whether the MAC PDU is successfully received or not. Considering that, the first option will be used for the non-delay sensitive service and the second option will be used for the delay sensitive service. 
Observation 4. The first option will be used for the non-delay sensitive service and the second option will be used for the delay sensitive service.

For the third option, the network cannot schedule the retransmission and the network may use this option only for the delay-sensitive service. This option has a benefit and drawback. The benefit of this option is the power saving because the PDCCH monitoring for retransmission is not required by not starting the drx-retransmissionTimerUL. The drawback of this option is that the reliability may not be ensured because the reliability relies on one-shot transmission.
Considering the low reliability of the third option, the requirement of the NTN service would not be satisfied. This is because, according to the LS in R2-2104622, the requirement of packet error rate in NTN is 10-6 but the reliability may not be ensured by relying on the one-shot transmission.
Observation 5. The third option would not be satisfied for the requirement of packet error rate in NTN.

Considering above observation 4 and 5, we propose that only first option and second option are supported in NTN.
Proposal 4. Only two options should be supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process
· Option 1. Timer length is extended by offset.
· Option 2. Timer set to zero 

The next discussion is the above FFS on whether the drx-HARQ-RTT-TimerUL per HARQ process is configured using the explicit configuration or not. 
In RAN2#113bis e-meeting, it was agreed that the drx-HARQ-RTT-TimerUL is configured per UE DRX group and the behaviour can be configured per HARQ process. We think that the network should explicitly configure the drx-HARQ-RTT-TimerUL in a semi-static manner, i.e., RRC signalling. 
Proposal 5. The network should explicitly configure the drx-HARQ-RTT-TimerUL in a semi-static manner, i.e., RRC signalling.


Conclusion
In this contribution, we show our view on other MAC aspects other than RA and TA report aspects and the following observations and proposals are made. 
Observation 1. Option 1 is already supported in a legacy RA procedure.
Proposal 1. Do not introduce a new triggering condition of 2-step RACH for BSR transmission. 
Proposal 2. The configured grant should be prioritized over the RACH for BSR transmission if configured grant occurs within a certain time from a BSR trigger.
Observation 2. The legacy LCP restriction for the configured grant, i.e., allowedCG-List, can be reused to generate a MAC PDU only containing the data associated with the same service.
Observation 3. A legacy LCP restriction for the dynamic grant, i.e., allowdPHY-PriorityIndex, can be reused to generate a MAC PDU only containing the data associated with the same service.
Proposal 3. The legacy LCP procedure is reused to generate a MAC PDU only containing the data associated with the same service for configured grant as well as dynamic grant. 
Observation 4. The first option will be used for the non-delay sensitive service and the second option will be used for the delay sensitive service.
Observation 5. The third option would not be satisfied for the requirement of packet error rate in NTN.
Proposal 4. Only two options should be supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process
· Option 1. Timer length is extended by offset.
· Option 2. Timer set to zero 
Proposal 5. The network should explicitly configure the drx-HARQ-RTT-TimerUL in a semi-static manner, i.e., RRC signalling.
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