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1.	Introduction
A part of the work item “NR MR-DC WID” [1] is to define timelines for Scell dormancy behavior. RAN4 is supposed to initially defines dormancy switch delay requirements for one SCell, and the discussion will extend to multiple SCells change between dormancy and non-dormancy. In RAN4#94Bis-e meeting, RAN4 made high-level agreements on Single SCell BWP transition into/out of dormancy requirements [2][3]. In this contribution, we investigate detailed BWP switching delay and interruption requirements and propose dormant BWP specific requirements.
2. 	Discussion
Requirements at BWP transition into/out of dormancy
There were proposals to enhance dormant BWP switching delay and interruption requirement for specific BWP configurations, e.g. BWP configurations between dormancy and non-dormancy are almost identical. However, considering that in dormant BWP context UE power saving is also an important aspect which can be achieved mostly by, e.g. adjusting and/or turning on/off RF components and/or parts of baseband processor, BWP processing timeline requirements shouldn’t be more tightened than the current ones. It should be noted that BWP is used to realize dormant SCell while minimizing spec work, which means timeline requirement should be defined based on a principle used in defining requirements for LTE dormant SCell rather than a generic NR BWP switch context. In LTE dormant SCell requirements, interruption at dormant SCell activation/deactivation is always allowed.
According to TS38.213, 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. Based on this observation, BWP switch delay for (non-)dormancy transition needs to be extended at least by one slot. In addition, when the SCells’ SCS is larger than the PCell’s SCS, the impact of the additional delay due to PDCCH slot duration being longer than same SCS case also need to be accounted for in BWP switch delay.
Proposal 1: For BWP transition into/out of dormancy in a single SCell, RAN4 to define the following requirements
· Inside active time (DCI 0-1 and DCI 1-1 based Case-1/2 dormancy indication)
· BWP switch delay
· Reuse Table 8.6.2-1, and add Z slot to all entries
· Z is at least one slot
· FR1 and FR2 can support same or different BWP switch delay types, e.g. Type 2 for FR1 and Type 1 for FR2
· BWP switch delay should be determined based on the smallest SCS among the SCells which are concurrently triggered, as well as the SCS of the PCell
· Interruption time at BWP switch
· If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells in the same frequency range
· If UE is not capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells
· X is defined in Table 8.2.2.2.5-1 of TS38.133
· The interruption time window is confined within the BWP switching delay from dormancy to non-dormancy
· Outside active time (DCI 2-6 based SCell Group dormancy indication)
· BWP switch delay
· Timeline for inside active time serves as a baseline
· Interruption time at BWP switch
· Same as that in inside active time
Interruptions due to measurements during Scell dormancy
As UE can adjust and/or turn off RF components to save power consumption in dormant BWP, there can be interruptions when the UE retune and/or turn on RF to receive SSB and/or CSI-RS for measurement, CQI acquisition, beam management, etc. Therefore, the interruption requirements can be defined in a similar way to those for deactivated SCell.
Proposal 2: For Interruptions due to SSB-based measurements and CSI-RS reception,
· Interruptions are allowed with up to X% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and immediately after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 (1ms for 15kHz and 0.5ms for >15kHz) if victim Cells are not in the same band as the aggressor SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 (1ms + SMTC duration for 15kHz and 0.5ms + SMTC duration for >15kHz) if victim Cells is in the same band as the aggressor SCell
· Interruptions are allowed with up to Y% probability of missed ACK/NACK with the following conditions
· [bookmark: _GoBack]The UE is only allowed to cause interruptions immediately before and immediately after an CSI-RS OFDM symbol. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 (1ms for 15kHz and 0.5ms for >15kHz)
Other issues
There are two issues pending on other working groups response/discussion as below:
· Timer-based BWP transition into dormancy
· UL behaviour in Dormant BWP
For the first one, RAN1 has been still discussing whether default BWP can be configured as dormant BWP, hence, RAN4 should defer the discussion until a reply LS to [4] is received. And for the second one, RAN1 sent a response LS to RAN2 that RAN1 sees no issue with supporting at least long periodicity P-SRS (e.g. >100ms), which may trigger a relevant discussion in RAN2. Until RAN2 reach a conclusion whether and how to implement UL transmission in dormant BWP, we propose RAN4 to strive to define BWP switch delay and interruption requirements instead.
3.	Conclusion
We compared NR dormant BWP to LTE dormant SCell in terms of timeline requirements, and looked into differences between legacy active BWP switch DCIs and Rel-16 dormant BWP switch DCIs in terms of OFDM symbol location in a slot. Based on these observations, we proposed:
Proposal 1: For BWP transition into/out of dormancy in a single SCell, RAN4 to define the following requirements
· Inside active time (DCI 0-1 and DCI 1-1 based Case-1/2 dormancy indication)
· BWP switch delay
· Reuse Table 8.6.2-1, and add Z slot to all entries
· Z is at least one slot
· FR1 and FR2 can support same or different BWP switch delay types, e.g. Type 2 for FR1 and Type 1 for FR2
· BWP switch delay should be determined based on the smallest SCS among the SCells which are concurrently triggered, as well as the SCS of the PCell
· Interruption time at BWP switch
· If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells in the same frequency range
· If UE is not capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells
· X is defined in Table 8.2.2.2.5-1 of TS38.133
· The interruption time window is confined within the BWP switching delay from dormancy to non-dormancy
· Outside active time (DCI 2-6 based SCell Group dormancy indication)
· BWP switch delay
· Timeline for inside active time serves as a baseline
· Interruption time at BWP switch
· Same as that in inside active time
Proposal 2: For Interruptions due to SSB-based measurements and CSI-RS reception,
· Interruptions are allowed with up to X% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and immediately after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 (1ms for 15kHz and 0.5ms for >15kHz) if victim Cells are not in the same band as the aggressor SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 (1ms + SMTC duration for 15kHz and 0.5ms + SMTC duration for >15kHz) if victim Cells is in the same band as the aggressor SCell
· Interruptions are allowed with up to Y% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and immediately after an CSI-RS OFDM symbol. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 (1ms for 15kHz and 0.5ms for >15kHz)
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