
Page 1
Draft prETS 300 ???: Month YYYY

3GPP TSG-RAN4 Meeting #101-bis-e	R4-2200284
Electronic Meeting, January 17-25, 2022
[bookmark: Source]Agenda item:	6.16.7.4
Source:	Apple
Title:   	Active BWP switch delay for NR operation in 52.6GHz - 71GHz
[bookmark: DocumentFor]Document for:	Discussion
1. Introduction
RAN4 RRM on the WI “Extending current NR operation to 71GHz” has started. In particular, the following RAN4 impact is identified in the WID [1]:
· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM/BM core requirements.
At RAN#92-e, further updates were made to the WID. As a result, the following SCS is supported in the WI:
· In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz for data and control channels and reference signals.
· In addition to 120kHz, 480 kHz SSB is supported for initial access.
· Specify 480kHz and 960kHz SCS for SSB for cases other than initial access.
In RAN4 meeting#101-e, the agreements on BWP switching delay are captured in the WF [2]. In this contribution, we discuss the remaining issue.  
2. Discussion
It is stated in the WF [2]:
BWP switching delay for FR2-2
· 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 the following, we discuss the open issues. 
2.1 Active BWP switching delay requirements
Since it has been agreed that R15 BWP switching delay is reused for FR2-2 for 480/960kHz SCS for the single CC case, it is reasonable to assume that the additional delays for the multiple CC case, such as the candidate values for UE capability bwp-SwitchingMultiCCs-r16, can be reused as well. 
Regarding the possible implication of per-FR gap, as it was agreed at the last RAN4 meeting that there is no need to define independent gap between FR2-1 and FR2-2. This means that both FR2-1 and FR2-2 will share the per-FR gap capability if there is such a capability by UE. This means the existing specification text can apply to FR2-2 without any change. 
Proposal 1: 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. 
2.2 Cross-carrier active BWP switching
Regarding the three questions listed in the WF, i.e., 1) How to account MRTD in cross-carrier BWP switching delay; 2) How to consider additional margin for cross-carrier scheduling; 3) How to consider different SCS between scheduling cell and scheduled cell for cross-carrier BWP switching delay; the core question is how much margin to be considered in addition to MRTD, since RAN4 agreed to consider MRTD in cross-carrier BWP switching delay. To consider the appropriate margin, it is useful to look at the existing requirements:
“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.
-	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.”
Among all the combinations of SCSs in FR1, FR2-1 and between FR1 and FR2-1, Y is the shortest when considering the combination of 60kHz SCS of scheduling cell and 120kHz SCS of scheduled cell. In this case, Y is one slot for 60kHz, i.e., 250us that includes MRTD (33us at most) and margin, which may include delays due to the cross-carrier communication/coordination, etc. For FR2-2, it is expected that the max. MRTD is no greater than 33us. Considering similar processing time between FR2-1 and FR2-2, it is reasonable to assume similar margin will work for FR2-2, but not any smaller. 
In addition, for the cross-carrier scheduling between FR1 and FR2-2, the current requirement can be reused, because the slot length difference due to difference SCSs is large and needs to be accounted for. 
We therefore propose:
Proposal 2: If both scheduling cell and scheduled cell use SCS from the set of 60kHz, 120kHz, 480kHz, and 960kHz, the requirement is TBWPswitchDelay + Y, where Y is 250us. If scheduling cell and scheduled cell use SCS from two separate sets, i.e. one set of 120kHz, 480kHz, and 960kHz, and the other set of 15kHz and 30kHz, the requirement is TBWPswitchDelay + Y, where Y equals the length of 1 slot corresponding to the smallest SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change.

In addition, the current wording of the requirement, “In this scenario, TBWPswitchDelay + Y shall follow the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change.” is not very clear. It may be interpreted as both TBWPswitchDelay and Y are expressed in slots that correspond to the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change. However, the correct interpretation should be only Y is expressed in slots that correspond to the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change, while TBWPswitchDelay is expressed in the slots that correspond to the SCS of the scheduled cell, as shown in Table 8.6.2-1 in 38.133.
Proposal 3: The specification text is revised from 
-	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.
to
-	Y is equal to the length of 1 slot that corresponds to the smallest SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change, 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. 
3. Conclusion
In this contribution, we discussed the remaining issues of active BWP switch delay. 
Proposal 1: 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. 
Proposal 2: If both scheduling cell and scheduled cell use SCS from the set of 60kHz, 120kHz, 480kHz, and 960kHz, the requirement is TBWPswitchDelay + Y, where Y is 250us. If scheduling cell and scheduled cell use SCS from two separate sets, i.e. one set of 120kHz, 480kHz, and 960kHz, and the other set of 15kHz and 30kHz, the requirement is TBWPswitchDelay + Y, where Y equals the length of 1 slot corresponding to the smallest SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change.
Proposal 3: The specification text is revised from 
-	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.
to
-	Y is equal to the length of 1 slot that corresponds to the smallest SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change, 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. 
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