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Introduction
In RAN4#94-e initial discussion on UE specific channel bandwidth (CBW) change was started and confirmed that UE-specific channel BW means the reconfiguration of offsetToCarrier or carrierBandwidth.  In this contribution, we discuss UE specific CBW change requirements based on the agreements of last meeting.
Discussion
In RAN4#94-e following WF [1] is agreed on UE specific CBW change. 
· Clarification on UE-specific CBW change
· The requirement of UE-specific CBW change applies for the reconfiguration of offsetToCarrier or carrierBandwidth to target UE.
· Delay requirement on UE-specific CBW change
· TChannelBWSwitch = TRRC Processing + TUE processing 
· FFS on UE processing time for UE specific channel BW switch (TUE processing). 
· TRRC Processing is same as TRRCprocessingDelay defined in RRC-based BWP switch requirement.
· FFS: Interruption requirement on UE-specific CBW change
· Option 1: same as interruption requirement for RRC-based BWP switch 
· Other option is not precluded


From the agreement [1, 2] in RAN4#94-e, UE specific CBW change means, reconfiguration of IE SCS-SpecificCarrier of servingCellConfig. IE of SCS-SpecificCarrier [3] is shown in Figure 1.  From the IE it can be observed that UE CBW change may contain change of offsetToCarrier and/or carrierBandwidth.  
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Figure 1: IE of SCS-SpecificCarrier


As shown in Figure  2 and as agreed in the last meeting, UE specific CBW change delay consists of two parts, that is RRC processing delay and UE processing delay. RRC processing delay is agreed to be same as RRC processing delay of RRC based BWP switch, which is 10ms. 
UE processing delay depends on the configuration change as CBW switch can potentially require baseband reconfiguration and RF retuning.  Based on the extent of CBW change, UE processing delay may change. 
Since SCS-SpecificCarrier is per SCS, SCS will not change. Which means only offsetToCarrier and/or carrierBandwidth may change. Based on change in offsetToCarrier or carrierBandwidth change, SCS-SpecificCarrier configuration change can be summarised into the following 3 scenarios, which are also illustrated in Figure 3. 
Scenario 1: The target CBW fully contained in the source/present CBW
Scenario 2: The target CBW partially overlap with source/present CBW
Scenario 3: The target CBW do not overlap with source/present CBW

For scenario 1 and 2 since they are at least partially overlapping, UE processing delay may not vary much. To simplify the number of requirements to be defined we can assume scenario 1 and 2 will contain single set of processing requirement. Since in scenario 3, CBW of source and target can be at each end of the band, we may have to define the separate set of requirements for this case. In the following sub-sections we analyze the UE processing delay for these three scenarios.
Figure 3: Example target Channel BW change compared to present CBW


CBW switch for scenario 1 and 2
In this case, source and target CBW are fully contained in each other or at least partially over lapped. In broader terms this scenario can be comparable to RRC based BWP switching as similar scenarios are considered in defining RRC based BWP switching requirements. RRC based BWP switching delay is defined as 16ms. In the total delay of 16 ms, since RRC processing delay of 10ms is already captured in RRC processing delay, we can take 6ms as the time required for CBW switch. 
Proposal 1: UE processing delay (TUE_Processing) for partially or fully overlapping CBW switch is 6ms.
CBW switch for scenario 3
This scenario also can be comparable to previous two scenarios, with some additional delay requirement because of non-overlapping CBW. This additional delay requirement comes from the fact that CBW switch for scenario 3 may involve non-overlapping source and target CBW which can be at either side of the band (which can be large). Due to this, AGC may be needed. Since AGC may require SSB acquisition, CBW delay should consider SSB acquisition time. That is time for first SSB, TFirstSSB
Following the above analysis CBW switch delay for scenario 3 is equal to 6ms+TFirstSSB, where TFirstSSB: is the time to first SSB indicated by the SMTC after TRRCprocessingDelay + 6ms
Proposal 2: UE processing delay (TUE_Processing) for non-overlapping CBW switch is 6ms+TFirstSSB; where TFirstSSB is the time to first SSB indicated by the SMTC after TRRCprocessingDelay + 6ms
1. Conclusion
In this contribution we have discussed requirements for UE CBW switch and made the following proposals:
Proposal 1: UE processing delay (TUE_Processing) for partially or fully overlapping CBW switch is 6ms.
Proposal 2: UE processing delay (TUE_Processing) for non-overlapping CBW switch is 6ms+TFirstSSB; where TFirstSSB is the time to first SSB indicated by the SMTC after TRRCprocessingDelay + 6ms
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