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During specification work on requirements for DCI-triggered simultaneous BWP switching on multiple component carriers it was observed that for some parameter value combinations of incremental switching delay D, number of carriers N, and bwp-SwitchingDelay type, it would be challenging to find and configure appropriate values for k0, k1 and k2 that would allow the UE to receive on PDSCH or transmit on PUSCH (in case of scheduling DCI), or transmit HARQ feedback on PUCCH (in case of non-scheduling DCI), at a point in time that is after the interruption potentially caused by the BWP switching.
RAN1 was asked for a clarification, and has now come back in an LS reply [1].
In this contribution we look into the reply and propose a clarification to be added to TS 38.133 clause 8.6.2A.
Discussion
The following reply was provided by RAN1 on the concern raised by RAN4:
* * *
Answer: RAN1 understanding is that some combinations result in scheduler restriction due to maximum value range of k0, k1, k2 and as a result, the maximum allowed number of CCs for simultaneous BWP switching using scheduling DCI may be different in different cases. RAN1 has also concluded to not change the supported maximum value of k0, k1, k2 in Rel-16 to address this issue. 
For instance, for Type 2 UE with the incremental delay (D) values being 800us and 1000us, and FR2 CA with SCS = 120kHz for SpCell and SCells, NW can switch dormant BWP on at most 3 and 2 SCells, respectivly, at one time using the DCI 1_1/0_1 scheduling PDSCH/PUSCH on SpCell. Similar issue can occur for processing timeline of HARQ-ACK sent in response to detecting the non-scheduling DCI used for SCells dormant BWP switch. 
Some companies discussed an example table below (with approximate maximum number of SCells for simultaneous dormant BWP switching using SpCell scheduling DCI with a scheduled PDSCH/PUSCH), which assumes the same SCS for SpCell and SCells, and the SpCell scheduling DCI is received within the first 3 OFDM symbols of a slot. 
Note that this table is only for illustration - the actual number of SCells for simultaneous BWP switching may be different and is derivable from specification text.
	SCS 
	Single SCell dormant BWP switch delay (ms)
Type 1 / Type 2
	Maximum number of SCells for simultaneous dormant BWP switching using PCell scheduling DCI
· with corresponding  to be T (ms)
	Existing maximum K0/K2 (ms)
(Serve as upper bound of
)

	15
	2 / 4
	Type 1 UE:
For D=100us: 15
· T = 3.4
For D=200us: 15
· T = 4.8
	Type 2 UE:
For D=200us: 15
· T = 6.8
For D=400us: 15
· T = 9.6
For D=800us: 15
· T = 15.2
For D=1000us: 15
· T = 18
	32

	30
	1.5 / 3
	Type 1 UE:
For D=100us: 15
· T = 2.9
For D=200us: 15
· T = 4.3
	Type 2 UE:
For D=200us: 15
· T = 5.8
For D=400us: 15
· T = 8.6
For D=800us: 15
· T = 14.2
For D=1000us: 14
· T = 16
	16

	60
	1 / 2.5
	Type 1 UE:
For D=100us: 15
· T = 2.4
For D=200us: 15
· T = 3.8
	Type 2 UE:
For D=200us: 15
· T = 5.3
For D=400us: 14
· T = 7.7
For D=800us: 7
· T = 7.3
For D=1000us: 6
· T = 7.5
	8

	120
	0.875 / 2.375
	Type 1 UE:
For D=100us: 15
· T = 2.275
For D=200us: 15
· T = 3.675
	Type 2 UE:
For D=200us: 9
· T = 3.975
For D=400us: 5
· T = 3.975
For D=800us: 3
· T = 3.975
For D=1000us: 2
· T = 3.375
	4


* * *
In the reply LS RAN1 confirms the observations made by RAN4 on that there will be a cap on number of CCs for which DCI-based simultaneous active BWP switching, or SCell dormancy switching, can be carried out, and further that the cap depends on UE capability with respect to Type1/Type2 switching, incremental processing time D, as well as on other configurations such as SCSs used in spCell and SCell(s).
RAN1 clearly states that the problem is fully understood, but further that changes to the value ranges of k0 (minimum scheduling offset DL), k1 (HARQ-ACK timing) and k2 (minimum shceduling offset UL), by which the limitation would have been avoided, will not be carried out in the Rel-16 scope. In order to avoid confusion, we propose that a hint on that there is a practical cap is introduced in TS 38.133 as follows (highlighted)
* * *
8.6.2A.1	Simultaneous DCI based BWP switch delay on multiple CCs
[...]
UE shall finish BWP switch within the time duration TMultipleBWPswitchDelay if the serving cell where UE receives DCI for BWP switch is same as the serving cell on which BWP switch occurs for each involved serving cell, which is defined as:
	TMultipleBWPswitchDelay = TBWPswitchDelay + D*(N-1) 
Where:
-	TBWPswitchDelay is the BWP switching delay on single CC defined in Table 8.6.2-1 depending on UE capability bwp-SwitchingDelay [2]. TBWPswitchDelay shall be based on the smallest SCS among SCS of all involved CCs before and after BWP switch. If the BWP switch on multiple CCs results in the change of the SCS on any CC among involved CCs, TBWPswitchDelay should be based on the smallest SCS among all SCS values of all involved CCs. 
-	D is the incremental delay for each additional CC involved in simultaneous BWP switch and depends on UE capability bwp-SwitchingMultiCCs-r16 [13].
-	For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of CCs in same FR; For UE which is not capable of per-FR gap, or the BWP switches on any CC involves SCS changing, N is the number of CCs undergoing simultaneous BWP switch. The number of carriers N that can be switched simultaneously is capped by TBWPswitchDelay, incremental switching delay D, and the value of whichever applies of minimum scheduling offset on DL, k0, HARQ ACK-timing, k1, and minimum scheduling offset on UL, k2.
UE shall finish BWP switch within the time duration TMultipleBWPswitchDelay + Y 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, where Y equals to the length of one slot at smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change.
[...]
* * *
Proposal 1: 	A clarification is added to the description of N where it is hinted that the maximum value of N that can be supported is depending on TBWPswitchDelay (bwp-SwitchingDelay-r16), incremental switching delay D, and whichever applies of minimum scheduling offset on DL (k0), HARQ ACK-timing (k1), and minimum scheduling offset on UL (k2).

Summary and Conclusion
In this contribution we have discussed the LS reply from RAN1 on issues related to DCI-based simultaneous BWP switching on multiple component carriers. As the issue is confirmed, but will not be addressed in Rel-16 time frame, we propose the following:   

Proposal 1: 	A clarification is added to the description of N where it is hinted that the maximum value of N that can be supported is depending on TBWPswitchDelay (bwp-SwitchingDelay-r16), incremental switching delay D, and whichever applies of minimum scheduling offset on DL (k0), HARQ ACK-timing (k1), and minimum scheduling offset on UL (k2).

A CR implementing Proposal 1 is provided in [1].
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