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1   Introduction
In RAN2 #AH1807 [1], the agreement upon initial TR structure for RAN2 is as follows.

	· Structure is not intended to impose limits to scope or mandate scope to the SI, and it may evolve/change

· Initial TR structure for R2 parts: 

2.1 Inactive and Idle procedures (38.304 related)

2.2 L2 impacts

2.2.1 RACH (4 step, 2 step)

2.2.2 MAC (except RACH)

2.2.3 Other

2.3 RRC Impacts

2.3.1 RLM/RLF and Mobility (conn mode)

2.3.2
Other


According to TR structure above, impacts on MAC should be studied. Hence, in this contribution, we will discuss the impacts on MAC procedure due to LBT. Specifically UL scheduling, Scheduling request, DRX, and BWP operation are discussed.

2   Discussion 
2.1 UL dynamic scheduling

In unlicensed band, enhancements on configured grant are discussed by many companies, and it has indeed benefits from the perspective of decreasing LBT attempts and control signaling overhead. However, PUSCH with dynamic grant may be transmitted efficiently, so enhancements on UL dynamic scheduling need also to be considered. 

In RAN1 #93[2], the agreement for UL dynamic scheduling has been reached as follows.

· Scheduling multiple TTIs for PUSCH each using a separate UL grant in the same PDCCH monitoring occasion is identified as beneficial 

· Scheduling multiple TTIs for PUSCH using a single UL grant is identified as beneficial and should be supported in NR-U
According to the agreement, scheduling multiple TTIs using a separate UL grant or a single UL grant is identified as beneficial. Besides, we think multiple transmissions may also be considered. Three options are analyzed below in details.

Option 1: scheduling multiple TTIs each using a separate UL grant 
· Multiple UL grants with different time and frequency domain resources are indicated to UE using a separate UL grant in the same PDCCH monitoring occasion. UE transmits different TBs with different UL grants. 

Option 2: scheduling multiple TTIs using a single grant 
· A single UL grant with time and frequency domain resources is indicated to UE by PDCCH, and UE may transmit different TBs in different time domain resources within a single grant. Once LBT succeeds, UE may perform transmitting in the remaining time domain resource. 

Option 3: Multiple transmission opportunities.

· Multiple opportunities is configured to UE. A single UL grant with time and frequency domain resource is indicated to UE by PDCCH, and it is similar to slot aggregation for dynamic grant in NR. UE may transmit a TB after a successful LBT before any of the candidate transmission opportunities scheduled.

For option 2 and option 3, multiple resources are indicated by a single UL grant, which reduces LBT attempt times and control signaling overhead, but scheduling flexibility is limited. For option 1, multiple grants with different DCI are indicated, which may achieve flexible scheduling, but control signaling overhead is higher compared to option 2 and option 3. 

Based on the above analysis, three approaches have pros and cons. All should be further studied.

Proposal 1: The following three approaches for UL dynamic scheduling should be studied.

· Multiple TTIs scheduling each using a separate UL grant.

· Multiple TTIs scheduling using a single grant.

· Multiple transmission opportunities scheduling using a single grant.

In LAA, channel access priority class may be selected according to the latest BSR and received uplink traffic, and signaled to UE in UL grant. For NR-U, similar to LAA, channel access class for dynamic grant may also be signaled to UE by PDCCH.

2.2 Scheduling request

In NR-U, SR may not be transmitted due to LBT failure, it may try in the next SR transmission occasion. It is possible that SR has no chance to be transmitted when cell load is very heavy. Therefore, contention metric representing cell load needs to be introduced. For example, when LBT fails, an indication should be informed to MAC, MAC will count how many times of LBT failure. When LBT failure times exceeds a certain value, MAC may notify RRC. RRC performs RRC reestablishment procedure, and selects other carrier. 
In addition, when LBT failure indication is informed to MAC, it means SR is not transmitted. In this case, SR counter should not incremented by 1, and prohibit timer should also not be started.

Proposal 2: A LBT failure indication should be informed to MAC. When LBT failure times exceeds a certain value, UE will perform RRC reestablishment.   

Proposal 3: When LBT fails, SR counter should not be increased and prohibit timer should not be started.

2.3 DRX

In NR, a common DRX is configured per MAC entity. When DRX operation is used, UE monitors PDCCH of all activated serving cell belong to one MAC entity during active time. For NR-U, due to LBT, there is no guarantee that the channel may be obtained for scheduling UE. If gNB cannot get the channel during DRX on duration, it will wait for the next DRX cycle, which can cause larger delay. Therefore, for NR-U, longer DRX active time or shorter DRX cycle has benefits to allow more time for achieving channel.
For stand-alone scenario, unlicensed cell has separate MAC entity, so separate DRX may be configured to UE. When DRX is configured, the characteristic of unlicensed spectrum needs to be considered. For example, longer active time may be configured to UE. For LTE-NR-U DC or NR-NR-U DC scenario, NR-U acts as PSCell, and it has also separate MAC entity, so separate DRX may also be configured. 

For CA scenario, in LAA, common DRX was used, and it is very simple compared to other schemes. But if shorter DRX cycle or longer active time is configured for licensed cell and unlicensed cell, power consumption will be much larger. As we know, in CA, SCell is mainly used for assisting transmitting more data. When SCell is blocked due to LBT, PCell may also be used for transmission. Therefore, there is no more necessity to configure shorter DRX cycle or longer active time, and hence power consumption will not be a big problem. In conclusion, common DRX may be used without more power consumption for CA scenario. 
Proposal 4: A DRX configuration per MAC entity should be used for NR-U.

2.4 BWP operation

For random access procedure, since each transmission may be blocked due to LBT, multiple parallel RACH procedure in multiple BWPs or single RACH procedure with multiple BWP candidates may be considered, and details are described in [3]. These two approaches mean UE performs LBT in multiple BWPs, then multiple active BWPs should be supported.

For configured grant, transmission may be blocked due to LBT. Since channel status in each BWP is independent, it is beneficial if LBT is performed in multiple BWPs. Once a LBT succeeds, UE may transmit TB in BWP of LBT success. Hence, in this case, multiple active BWP should also be supported.

For dynamic grant, similar to configured grant, transmission may be blocked due to LBT. Hence transmission in multiple BWPs should be considered, which means multiple active BWPs should be supported. 

Based on the above analysis, multiple active BWPs should be supported.

Proposal 5: Multiple active BWP should be considered at least for random access procedure, configured grant transmission, and dynamic scheduling transmission.

3   Conclusion

In this contribution, we discussed impacts on MAC due to unlicensed band, and have made the following proposals.

Proposal 1: The following three approaches for UL dynamic scheduling should be studied.

· Multiple TTIs scheduling each using  a separate UL grant

· Multiple TTIs scheduling using a single grant

· Multiple transmission opportunities scheduling using a single grant

Proposal 2: A LBT failure indication should be informed to MAC. When LBT failure times reaches a certain value, UE will perform RRC reestablishment.   

Proposal 3: When LBT fails, SR counter should not be increased and prohibit timer should not be started.

Proposal 4: A DRX configuration per MAC entity should be used for NR-U.

Proposal 5: Multiple active BWP should be considered at least for random access procedure, configured grant transmission, and dynamic scheduling transmission.
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