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Introduction
The active BWP switching delay was discussed at RAN4 #101e. A WF [1] was duplicated as below:
	· Active BWP switching delay requirements
· BWP switching delay reduction for 480/960kHz can be further discussed in R18 or later releases
· RAN4 to further check whether FR2-2 BWP Switching on Multiple CCs can follow chapter 8.6.2A, chapter 8.6.2B and Chapter 8.6.3A in TS38.133
· Cross-carrier active BWP switching
· MRTD value should be considered for BWP switching delay definition in cross-carrier scheduling case.
· RAN4 to further discuss how to define requirements for cross-carrier BWP switching considering the following questions:
· How to account MRTD in cross-carrier BWP switching delay:
· Option 1: Several slots according to the MRTD length
· Option 2: 1 slot to reserve misalignment in case of asynchronous between two carriers
· Other options are not precluded
· How to consider additional margin for cross-carrier scheduling
· Option 1: Any option of previous question covers the margin as ceiling to the integer number provides additional time for cross-carrier processing
· Option 2: 1 slot of 120 kHz when both scheduling carrier and scheduled carrier are in FR2-2 (aligned with Option 2 of the previous question)
· Other options are not precluded
· How to consider different SCS between scheduling cell and scheduled cell for cross-carrier BWP switching delay:
· Option 1: the delay requirements to be defined considering the SCS of scheduled cell
· Option 2: keep current assumption which says “TBWPswitchDelay + Y shall follow the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change”


In this paper, we further discuss the issue on cross-carrier active BWP switching delay.
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In the existing requirements, cross-carrier active BWP switching delay is the sum of TBWPswitchDelay and Y which equals to the length of 1 slot of the smaller SCS of scheduling cell, scheduled cells and scheduled cells after active BWP change. And we reviewed the past discussion on cross carrier scheduling, an agreement [2] in the RAN4 #96e was duplicated as below:
	Agreement: 
· Additional [1] slot relaxation is applied to compensate for cross carrier scheduling 
· In case SCS differs between spCell and SCell, the smaller SCS applies.


It can be seen that compared with self-scheduling, the cross-carrier scheduling need addition 1 slot relaxation. In our understanding, the addition 1 slot has covered the time including MRTD and cross carrier scheduling processing time. 
For FR2-2, we see the key issue is whether 1 slot of smaller SCS is feasible to cover the time. We consider the worst case, e.g., when 960kHz on CC1 is scheduling 960kHz on CC2, Y = 15.625us based on ‘Y equals to the length of 1 slot of 960kHz’ according to the existing requirements. If reusing the MRTD of FR2-1 for FR2-2, e.g., 8us, the cross-carrier scheduling processing time may be only about 7us left which may not be enough for UE implementation. Therefore, as some companies mentioned in the last meeting, it may be reasonable to make Y equals to the length of 1 slot of 120kHz for FR2-2 and the existing requirements need to be modified.
Proposal 1: The active BWP switching delay requirements for cross-carrier scheduling for FR2-2 should be updated as below:
	For DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay + Y which starts from the beginning of DL slot n. Where,
For FR1 and FR2-1,
-	Y=0, if the serving cell where UE receives DCI for BWP switch request is same as the serving cell on which BWP switch occurs.
-	Y equals to the length of 1 slot, if the serving cell where UE receives DCI for BWP switch is different from the serving cell on which BWP switch occurs for any involved serving cell. In this scenario, TBWPswitchDelay + Y shall follow the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change.
For FR2-2,
-	Y=0, if the serving cell where UE receives DCI for BWP switch request is same as the serving cell on which BWP switch occurs.
-	Y equals to the length of 1 slot, if the serving cell where UE receives DCI for BWP switch is different from the serving cell on which BWP switch occurs for any involved serving cell. In this scenario, TBWPswitchDelay + Y shall follow the 120kHz SCS.



In addition, for the case of dormant BWP, the same rules should be followed. In the existing requirements, when one of the two BWPs in a BWP switching is a dormant BWP, the BWP switching delay is the sum of TBWPswitchDelay and X if the dormancy indication is received in any of the first 3 OFDM symbols of a slot. X equals to the length of 1 slot corresponding to the smallest value among the SCS of the serving cell where UE receives dormancy indication and the SCSs of the dormant BWP and the active BWP immediately before or after switching the BWP of the serving cell where BWP switching occurs. 
The agreements [2] related on SCell dormancy in the RAN4 #96e was duplicated as below:
	2-2-1: Delay requirement, triggering within first 3 OFDM symbols
Agreement: 
· Additional [1] slot relaxation is applied to compensate for cross carrier scheduling 
· In case SCS differs between spCell and SCell, the smaller SCS applies.
2-2-3: Delay requirement, triggering after first 3 OFDM symbols
Agreement:
· RAN4 captures the delay requirement for triggering after first 3 OFDM symbols in a DCI format-agnostic manner
· In case RAN1 introduces restrictions for DCI formats 0_1 and/or 1_1, RAN4 will update the RRM specification accordingly.
· Additional [1] slot relaxation is applied to compensate for cross carrier scheduling
· In case SCS differs between spCell and SCell, the smaller SCS applies.
· Additional Z=1 slot (spCell numerology) relaxation is applied for DCI received after first X=3 symbols in a slot



It can be observed that addition 1 slot relaxation is applied for dormant BWP for both dormancy indication is received within first 3 OFDM symbols and after first 3 OFDM symbols. In our understanding, the same rules with cross-carrier scheduling should be followed for the case of dormant BWP. It is recommended to make X equals to the length of 1 slot of 120kHz for FR2-2 and the existing requirements need to be modified.
Proposal 2: The active BWP switching delay requirements when one of the two BWPs in a BWP switching is a dormant BWP for FR2-2 should be updated as below:
	If the BWP switch is triggered within or outside DRX active time, and one of the two BWPs in a BWP switching is a dormant BWP [TS 38.321, 7], UE shall be able to complete active BWP switching within the time duration of
-	TdormantBWPswitchDelay =TBWPswitchDelay+ X, provided that the dormancy indication is received in any of the first 3 OFDM symbols of a slot in the serving cell where DCI for dormancy indication is receiveds, or
-	TdormantBWPswitchDelay =TBWPswitchDelay + X + Z, provided that the dormancy indication is received after the first 3 OFDM symbols of a slot in the serving cell where DCI for dormancy indication is received, where 
-	TBWPswitchDelay is defined in Table 8.6.2-1 corresponding to the smallest value among the SCS of the serving cell where UE receives dormancy indication and the SCSs of the dormant BWP and the active BWP immediately before or after switching the BWP of the serving cell where BWP switching occurs;
For FR1 and FR2-1,
-	X equals to the length of 1 slot corresponding to the smallest value among the SCS of the serving cell where UE receives dormancy indication and the SCSs of the dormant BWP and the active BWP immediately before or after switching the BWP of the serving cell where BWP switching occurs.
-	Z equals to the length of 1 slot corresponding to the SCS of the serving cell where UE receives dormancy indication
For FR2-2,
-	X equals to the length of 1 slot of 120kHz.
-	Z equals to the length of 1 slot corresponding to the SCS of the serving cell where UE receives dormancy indication.



Conclusion
Proposal 1: The active BWP switching delay requirements for cross-carrier scheduling for FR2-2 should be updated as below:
	For DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of TBWPswitchDelay + Y which starts from the beginning of DL slot n. Where,
For FR1 and FR2-1,
-	Y=0, if the serving cell where UE receives DCI for BWP switch request is same as the serving cell on which BWP switch occurs.
-	Y equals to the length of 1 slot, if the serving cell where UE receives DCI for BWP switch is different from the serving cell on which BWP switch occurs for any involved serving cell. In this scenario, TBWPswitchDelay + Y shall follow the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change.
For FR2-2,
-	Y=0, if the serving cell where UE receives DCI for BWP switch request is same as the serving cell on which BWP switch occurs.
-	Y equals to the length of 1 slot, if the serving cell where UE receives DCI for BWP switch is different from the serving cell on which BWP switch occurs for any involved serving cell. In this scenario, TBWPswitchDelay + Y shall follow the 120kHz SCS.



Proposal 2: The active BWP switching delay requirements when one of the two BWPs in a BWP switching is a dormant BWP for FR2-2 should be updated as below:
	If the BWP switch is triggered within or outside DRX active time, and one of the two BWPs in a BWP switching is a dormant BWP [TS 38.321, 7], UE shall be able to complete active BWP switching within the time duration of
-	TdormantBWPswitchDelay =TBWPswitchDelay+ X, provided that the dormancy indication is received in any of the first 3 OFDM symbols of a slot in the serving cell where DCI for dormancy indication is receiveds, or
-	TdormantBWPswitchDelay =TBWPswitchDelay + X + Z, provided that the dormancy indication is received after the first 3 OFDM symbols of a slot in the serving cell where DCI for dormancy indication is received, where 
-	TBWPswitchDelay is defined in Table 8.6.2-1 corresponding to the smallest value among the SCS of the serving cell where UE receives dormancy indication and the SCSs of the dormant BWP and the active BWP immediately before or after switching the BWP of the serving cell where BWP switching occurs;
For FR1 and FR2-1,
-	X equals to the length of 1 slot corresponding to the smallest value among the SCS of the serving cell where UE receives dormancy indication and the SCSs of the dormant BWP and the active BWP immediately before or after switching the BWP of the serving cell where BWP switching occurs.
-	Z equals to the length of 1 slot corresponding to the SCS of the serving cell where UE receives dormancy indication
For FR2-2,
-	X equals to the length of 1 slot of 120kHz.
-	Z equals to the length of 1 slot corresponding to the SCS of the serving cell where UE receives dormancy indication.
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