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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN1 #98Bis meeting [1], companies agreed to introduce two BWPs for a SCell and utilize an explicit information field in DCI to indicate the transitions between ‘dormancy’ and ‘non-dormancy’ behavior: 
	
Agreements:
· For the L1 based Scell dormancy indication sent on primary cell within active time
· UE is configured with at least two BWPs for an Scell
· The explicit information field in DCI indicates switching to/from dormant BWP configured for the Scell
· FFS definition of dormant BWP
· FFS whether or not to the same BWP switching delay to the non-dormant to dormant transition delay
· Note: Rel15 behavior for case when 1BWP is configured for the Scell (i.e., no dormancy indication for that Scell)




Besides, in last meeting RAN4 sent an LS [2] to inform RAN1 that RAN4 are evaluating if the existing latencies defined for DCI-based BWP switching are adequate for transition between ‘dormancy’ and ‘non-dormancy’ behavior:
	
RAN4 only discussed change in PDCCH monitoring and CSI-RS reporting configuration when changing from dormancy behaviour to non-dormancy behaviour.
· RAN4 is still discussing if the existing latencies defined for DCI-based BWP switching are adequate for transition between ‘dormancy’ and ‘non-dormancy’ behaviour.
· The interruption time has not been discussed.




In this paper, we provide our evaluation results and discuss the UE capability of BWP framework related features.
2	Discussion  
In our previous paper [3], we already provided the evaluation results that type 1 BWP switching delay is achievable when only MIMO layer is adapted and there is no RF re-tuning involved. The same conclusion can also be applied in transition from “dormancy” and “non-dormancy” behavior, it is possible for UE to conduct the fast switching and reduce the corresponding schedule latency. 
[bookmark: _Ref23944217]Observation 1: For UE staying at light sleep mode and transiting from “dormancy” to “non-dormancy” behavior, current BWP switch delay for Type 1 UE in 38.133 is achievable: For DCI-triggered switch, when UE receives the request at slot n, UE shall be ready to receive PDSCH with new settings at slot n+ TDormancy 
	
	NR Slot length (ms)
	MIMO switch delay TDormancy (slots)

	
	
	Type 1Note 1

	0
	1
	1

	1
	0.5
	2

	2
	0.25
	3

	3
	0.125
	6

	Note 1:	Depends on UE capability.
Note 2:	Rel-15 per-CC maximum number of MIMO layers is not changed by the dynamic adaptation



[bookmark: _Ref23944270]Observation 2: For UE staying at light sleep mode and transiting from “dormancy” to “non-dormancy” behavior, 1 slot interruption time is sufficient for all SCSs
	
	NR Slot length (ms)
	Interruption length X (slots)

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	1

	3
	0.125
	1


 
However, as shown in Figure 1, we found that it is also possible that UE is configured with very long CSI-RS periodicity such that UE can enter the so-called “Deep sleep mode” to save more power. We see the need to discuss if RAN4 should specify different requirements for different scenarios.  
SMTC periodicity may also be a determining factor. However, considering that UE is not required to conduct measurement in each SMTC window duration on the SCell, so we firstly focus on the impact of CSI-RS periodicity. 
[bookmark: _Ref23944274][bookmark: _Ref20862186]Observation 3: Whether UE should go to “light sleep mode” or “deep sleep mode” at dormancy behavior are actually depending on the configured CSI-RS periodicity.
[bookmark: _Ref23944357]Proposal 1: RAN4 to discuss how to handle the delay and interruption requirements for transitions between ‘dormancy’ and ‘non-dormancy’ behaviors in different scenarios
[image: ]
[bookmark: _Ref21097573][bookmark: _Ref20831804]Figure 1: Options for power saving mode.

Currently, there are 3 features agreed in Rel-15/16 applying the BWP framework to conduct the state transition, i.e., BWP switching, maximal MIMO layer adaptation and dormancy behavior. A UE who can achieve Type 1 requirement for maximal MIMO layer adaptation may also achieve Type 1 requirement for the transition from “dormancy” to “non-dormancy” behavior in light sleep mode. Furthermore, even if all above parameters are changed at the same time, UE may still be able to conduct BWP switching with Type 1 requirements. In our understanding, all above 3 features are not only share the same BWP framework but also somehow related to UE power saving. Therefore, we see the benefit to also discuss them as a package. So we suggest
[bookmark: _Ref23946217]Proposal 2: The delay and interruption requirements as well as the corresponding UE capabilities of BWP framework related features, i.e., BWP switching, MIMO layer adaptation, and dormancy behavior, should be discussed as a package.
3	Summary 
In this contribution, we have the following observations:
Observation 1: For UE staying at light sleep mode and transiting from “dormancy” to “non-dormancy” behavior, current BWP switch delay for Type 1 UE in 38.133 is achievable: For DCI-triggered switch, when UE receives the request at slot n, UE shall be ready to receive PDSCH with new settings at slot n+ TDormancy 
	
	NR Slot length (ms)
	MIMO switch delay TDormancy (slots)

	
	
	Type 1Note 1

	0
	1
	1

	1
	0.5
	2

	2
	0.25
	3

	3
	0.125
	6

	Note 1:	Depends on UE capability.
Note 2:	Rel-15 per-CC maximum number of MIMO layers is not changed by the dynamic adaptation



Observation 2: For UE staying at light sleep mode and transiting from “dormancy” to “non-dormancy” behavior, 1 slot interruption time is sufficient for all SCSs
	
	NR Slot length (ms)
	Interruption length X (slots)

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	1

	3
	0.125
	1


 
Observation 3: Whether UE should go to “light sleep mode” or “deep sleep mode” at dormancy behavior are actually depending on the configured CSI-RS periodicity.

And we propose
Proposal 1: RAN4 to discuss how to handle the delay and interruption requirements for transitions between ‘dormancy’ and ‘non-dormancy’ behaviors in different scenarios
Proposal 2: The delay and interruption requirements as well as the corresponding UE capabilities of BWP framework related features, i.e., BWP switching, MIMO layer adaptation, and dormancy behavior, should be discussed as a package.
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