[bookmark: _Hlk32315000][bookmark: _Hlk77701553]3GPP TSG RAN WG4 Meeting #101-bis-e	R4-2200127
[bookmark: OLE_LINK128][bookmark: OLE_LINK129]Electronic Meeting, January 17-25, 2022
Agenda item:			6.16.7.4
Source:	CATT
[bookmark: OLE_LINK126][bookmark: OLE_LINK127][bookmark: OLE_LINK146][bookmark: OLE_LINK147][bookmark: OLE_LINK114][bookmark: OLE_LINK115]Title:	Discussion on cross-carrier active BWP switching for extension to 71GHz
Document for:	Discussion
1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK116][bookmark: OLE_LINK117]In the last RAN4 meeting, WF [1] on NR extension to 71 GHz RRM requirements was approved. In this contribution, we discuss the requirements for cross-carrier active BWP switching delay for the operation on 480 kHz and 960 kHz.
2. Discussion
[bookmark: OLE_LINK134][bookmark: OLE_LINK135][bookmark: _GoBack]The requirements for DCI-based BWP switching delay for the case of cross-carrier scheduling are defined in 3GPP TS 38.133 [2] and reproduced below:
	[bookmark: _Toc535475993]8.6.2	DCI and timer based BWP switch delay on a single CC
The requirements in this clause only apply to the case that the BWP switch is performed on a single CC with more than one BWP configurations configured.
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,
-	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.
[bookmark: OLE_LINK136][bookmark: OLE_LINK137]-	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.


[bookmark: OLE_LINK148][bookmark: OLE_LINK149]In RAN4 #97-e meeting, the cross carrier scheduling of active BWP switch delay was discussed in RRM core requirements maintenance, and passed the relevant CR [3], the dormancy switching delay requirements for BWP switching triggered by cross-carrier scheduling were reused. That is, 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, one addition slot is relaxed.
The cross carrier scheduling BWP switching issue identified in Rel-16 SCell dormancy [4] was described in R4-2007282 [5], according to TS 38.213 [6], PDCCH OFDM symbols carrying a legacy active BWP switching DCI can be located only within the first 3 symbols of a slot as opposed to that those for DCIs triggering BWP transition into/out of dormancy can be located in any OFDM symbols within a slot. Therefore, in order to compensate for the loss of 3 OFDM symbol margin on SPcell, one addition slot is relaxed for the cross carrier scheduling. 
For DCI-based BWP switching delay, UE would start BWP switching related process only after it decodes the DCI, and the concern is about the shortened processing time due to cross-carrier scheduling. As BWP switch and dormancy switch are very similar, it is reasonable to apply the same requirements for cross-carrier scheduled BWP switch [7]. And we believe that when RAN4 discusses the relaxation of delay requirements for BWP switching involving cross carrier scheduling, the MRTD, inter-CC scheduling and PDCCH decoding were considered [8].
Observations 1: In the current spec, when RAN4 discusses the relaxation of delay requirements for BWP switching involving cross carrier scheduling, the MRTD, inter-CC scheduling and PDCCH decoding were considered.
However, for FR2-2, the slot length of 480kHz and 960kHz SCS will be shorter and relative receive timing difference between slot timing boundary of different carriers may be longer than 1 slot [9]. The length of Y in current spec may not be enough to cover the MRTD, inter-CC scheduling and PDCCH decoding time, so it may be necessary to further study the delay extension in cross carrier scheduling case
Observations 2: For FR2-2, the relative receive timing difference between slot timing boundary of different carriers may be longer than 1 slot, the length of Y in current spec may not be enough to cover the MRTD, inter-CC scheduling and PDCCH decoding time.
Proposal 1: For FR2-2, the delay extension in cross carrier scheduling case may need to be reconsidered.
At the last meeting, the remaining open issues on cross-carrier active BWP switching are as follows:
	Open issues
· 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
· [bookmark: OLE_LINK140][bookmark: OLE_LINK141]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”


[bookmark: OLE_LINK132][bookmark: OLE_LINK133]The open issues above mainly discusses active BWP switching delay in the case when the serving cell where UE receives DCI for BWP switch is different from the serving cell on which BWP switch occurs. In this paper, we will further discuss the following:
How to account MRTD in cross-carrier BWP switching delay
To minimize the impact on existing spec, we suggest not to modify the current BWP switching delay formula, but to reconsider whether the current value of the extended BWP switching delay Y is appropriate. In order to further study the value of Y, we should discuss the MRTD, inter-CC scheduling and PDCCH decoding time respectively. 
[bookmark: OLE_LINK144][bookmark: OLE_LINK145][bookmark: OLE_LINK8][bookmark: OLE_LINK9]The larger the SCS, the faster the data sampling is required and the stronger the processing capacity of the UE, so the cross carrier scheduling processing time will decrease with the increase of SCS, but it depends on the specific implementation of the UE. PDCCH decoding time is defined in symbols, and the time will decrease proportionally with the increase of SCS. The MRTD is defined in slot, which accounts for the largest proportion of time and has the greatest impact on the extended BWP switching delay. MRTD related issues in FR2-2 are discussed in RRM timing requirements, and no consensus has been reached on the specific value. We suggest that the value of cross carrier BWP switching delay Y should wait for the conclusions on MRTD. 
In the case of 480kHz and 960kHz SCS, if the MRTD is still consistent with the current spec, that is, Y is the length of 1 slot that changes with SCS, the extended BWP switching delay will not be sufficient to cover the MRTD. We support Y equals to the length of 1 slot of 120 kHz when both scheduled carrier and scheduled carrier are in FR2-2. If the MRTD in FR2-2 becomes smaller, it should be further determined whether the length of 1 slot under higher SCS is enough to cover the MRTD, inter-CC scheduling time, PDCCH decoding time and some additional margin.
Proposal 2: For FR2-2, the value of the extended BWP switching delay Y should wait for the conclusions on MRTD.
· If the MRTD in FR2-2 is still consistent with the existing spec, Y equals to the length of 1 slot of 120 kHz when both scheduling carrier and scheduled carrier are in FR2-2.
· If the MRTD in FR2-2 becomes smaller, it should be further determined whether the length of 1 slot under higher SCS is enough to cover the MRTD, inter-CC scheduling time, PDCCH decoding time and some additional margin.
How to consider different SCS between scheduling cell and scheduled cell for cross-carrier BWP switching delay
[bookmark: OLE_LINK96][bookmark: OLE_LINK97]On this issue, we believe that the current hypothesis has been considered different SCS between scheduling cell and scheduled cell for cross-carrier BWP switching delay, that is, TBWPswitchDelay + Y shall follow the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change.
Proposal 3: The current hypothesis has been considered different SCS between scheduling cell and scheduled cell for cross-carrier BWP switching delay.
3. Summary
[bookmark: OLE_LINK51]In this paper, we provide our views on cross-carrier active BWP switching for the extension to 71 GHz. From this discussion we have derived the following observations and proposals: 
Observations 1: In the current spec, when RAN4 discusses the relaxation of delay requirements for BWP switching involving cross carrier scheduling, the MRTD, inter-CC scheduling and PDCCH decoding were considered.
Observations 2: For FR2-2, the relative receive timing difference between slot timing boundary of different carriers may be longer than 1 slot, the length of Y in current spec may not be enough to cover the MRTD, inter-CC scheduling and PDCCH decoding time.
Proposal 1: For FR2-2, the delay extension in cross carrier scheduling case may need to be reconsidered.
Proposal 2: For FR2-2, the value of the extended BWP switching delay Y should wait for the conclusions on MRTD.
· If the MRTD in FR2-2 is still consistent with the existing spec, Y equals to the length of 1 slot of 120 kHz when both scheduling carrier and scheduled carrier are in FR2-2.
· If the MRTD in FR2-2 becomes smaller, it should be further determined whether the length of 1 slot under higher SCS is enough to cover the MRTD, inter-CC scheduling time, PDCCH decoding time and some additional margin.
Proposal 3: The current hypothesis has been considered different SCS between scheduling cell and scheduled cell for cross-carrier BWP switching delay.
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