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During RAN4#96e while specifying SCell dormancy switching on multiple CCs, it was observed that proper Active BWP switching requirements for DCI-based switching triggered by cross-carrier scheduling were missing. The following was agreed [1]:
Agreement:
· Existing Rel-15/Rel-16 BWP switching requirements cannot apply for cross carrier scheduled DCI-based BWP switch on single/multiple CCs
· RAN4 to define requirements for cross carrier scheduled DCI-based BWP switch on single/multiple CCs in Rel-16




In this contribution we provide proposals on requirements for active BWP switching on single or multiple CCs when cross carrier scheduling is used.
A related CR is provided in [2].
Discussion
RAN1 has specified the minimum time for cross carrier scheduling between reception of PDCCH on one carrier and reception of PDSCH on another carrier, for scenarios where SCS on scheduling carrier is different than SCS on scheduled carrier. The background is that UE vendors had raised concern on that the UE potentially would have to do excessive buffering for scenarios where a high SCS carrier was scheduled by a low SCS carrier. Therefore RAN1 agreed on some minimum time between PDCCH on one carrier and PDSCH on another carrier, which would allow for the UE starting buffering of IQ samples first after knowing that there is an upcoming reception on the latter. Although not very clear from the phrasing in the specification text, the agreed minimum time between PDCCH and PDSCH also includes the maximum foreseen MRTD for the scenario. The related specification text in 38.214 is as follows.

* * *
[bookmark: _Toc29673197][bookmark: _Toc29673338][bookmark: _Toc29674331][bookmark: _Toc36645561][bookmark: _Toc45810606][bookmark: _Toc52457816]5.5	UE PDSCH reception preparation time with cross carrier scheduling with different subcarrier spacings for PDCCH and PDSCH
This clause applies only if the PDCCH carrying the scheduling DCI is received on one carrier with one OFDM subcarrier spacing (µPDCCH), and the PDSCH scheduled to be received by the DCI is on another carrier with another OFDM subcarrier spacing (µPDCCH).
If the µPDCCH < µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than the first symbol of the slot of the PDSCH reception starting at least Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.
If the µPDCCH > µPDSCH, the UE is expected to receive the scheduled PDSCH, if the first symbol in the PDSCH allocation, including the DM-RS, as defined by the slot offset K0 and the start and length indicator SLIV of the scheduling DCI starts no earlier than Npdsch PDCCH symbols after the end of the PDCCH scheduling the PDSCH, not taking into account the effect of receive timing difference between the scheduling cell and the scheduled cell.
Table 5.5-1: Npdsch as a function of the subcarrier spacing of the scheduling PDCCH
	µPDCCH
	Npdsch [symbols]

	0
	4

	1
	5

	2
	10

	3
	14



* * *

For the scenario where SCS is same for scheduling cell and scheduled cell, RAN1 agreed to follow the same approach as in LTE CCS, which means that no additional time for buffering is introduced. In other words, for this scenario, the UE is prepared on receiving on also the (potentially) scheduled carrier. UE vendors did not ask for additional headroom for MRTD, which in RAN1 was interpreted as that MRTD can be handled within the existing time budget.

It is reasonable to assume that the scenarios for which cross carrier scheduling of PDSCH applies are exactly the same as the scenarios for where cross carrier scheduling would be used also for active BWP switching. Hence  we propose that the same margins as agreed by RAN1 for minimum time between PDCCH-to-PDSCH when cross carrier scheduling is employed shall be used for active BWP switch triggering as well.

Proposal 1: RAN4 shall base cross carrier scheduling margin for active BWP switching on the RAN1 agreements for minimum margin between PDCCH on scheduling carrier and PDSCH on scheduled carrier.

Following Proposal 1, we make the following detailed proposals on active BWP switching times for single carrier and multiple carrier, respectively:

Proposal 2: For active BWP switching on single carrier, the following shall apply:
When active BWP switching is triggered through cross carrier scheduling, UE shall finish within the time duration TccsBWPswitchDelay =TBWPswitchDelay+Y, where TBWPswitchDelay is defined in Table 8.6.2-1, and Y is defined as follows:
· if SCS is same in scheduling as in scheduled cell, Y = 0.
· if SCS is different in scheduling cell and scheduled cell, Y is the time in symbol durations in the numerology µPDCCH for the scheduling carrier, as given below. 
	µPDCCH
	Y [symbol durations]

	0
	4

	1
	5

	2
	10

	3
	14



Proposal 3: For active BWP switching on multiple carriers, the following shall apply:
When active BWP switching is triggered through cross carrier scheduling, UE shall finish within the time duration TccsMultipleBWPswitchDelay =TMultipleBWPswitchDelay+Y, where TMultipleBWPswitchDelay is defined in clause 8.6.2A.1, and Y is defined as follows:
· if SCS is same in scheduling as in scheduled cell, Y = 0.
· if SCS is different in scheduling cell and scheduled cell, Y is the time in symbol durations in the numerology µPDCCH for the scheduling carrier, as given below. 
	µPDCCH
	Y [symbol durations]

	0
	4

	1
	5

	2
	10

	3
	14



Summary and Conclusion
In this contribution we have looke in to cross carrier scheduling of active BWP switching. The following propsals are made:
Proposal 1: RAN4 shall base cross carrier scheduling margin for active BWP switching on the RAN1 agreements for minimum margin between PDCCH on scheduling carrier and PDSCH on scheduled carrier.

Proposal 2: For active BWP switching on single carrier, the following shall apply:
When active BWP switching is triggered through cross carrier scheduling, UE shall finish within the time duration TccsBWPswitchDelay =TBWPswitchDelay+Y, where TBWPswitchDelay is defined in Table 8.6.2-1, and Y is defined as follows:
· if SCS is same in scheduling as in scheduled cell, Y = 0.
· if SCS is different in scheduling cell and scheduled cell, Y is the time in symbol durations in the numerology µPDCCH for the scheduling carrier, as given below. 
	µPDCCH
	Y [symbol durations]

	0
	4

	1
	5

	2
	10

	3
	14



Proposal 3: For active BWP switching on multiple carriers, the following shall apply:
When active BWP switching is triggered through cross carrier scheduling, UE shall finish within the time duration TccsMultipleBWPswitchDelay =TMultipleBWPswitchDelay+Y, where TMultipleBWPswitchDelay is defined in clause 8.6.2A.1, and Y is defined as follows:
· if SCS is same in scheduling as in scheduled cell, Y = 0.
· if SCS is different in scheduling cell and scheduled cell, Y is the time in symbol durations in the numerology µPDCCH for the scheduling carrier, as given below. 
	µPDCCH
	Y [symbol durations]

	0
	4

	1
	5

	2
	10

	3
	14



A related CR is provided in [2].
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