
3GPP TSG-RAN WG2 Meeting #108	R2-1914822
[bookmark: _GoBack]Reno, USA, 18th - 22nd November 2019

Source: 			ZTE Corporation, Sanechips
Title:				On SCell dormancy behavior
[bookmark: Source]Agenda item:		6.10.4.2
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
In RAN2#107bis, dormancy behavior is agreed to be adopted for NR SCell:
	· Based on RAN1/RAN4 reply LS, introduce ‘dormancy’ behaviour for NR SCell, i.e. the UE stops monitoring PDCCH on SCell but continue performing CSI measurements, AGC and beam management, if configured. 
· RAN2 confirms that UE “dormancy” operation is part of SCell activated state (i.e. not as part of SCell deactivated state)
· Chair: R2 will need to wait for R1 progress


This contribution provides further considerations from RAN2 point of view on how to implement SCell dormancy behavior based on RAN1 progress.
2. Discussion
During RAN1#98bis meeting and its post-meeting email discussion, some agreements are reached[1]. It has been agreed that BWP framework is reused for switching between dormancy and non-dormancy. Dormancy behavior is only supported in SCell configured at least 2 BWP. And new L1 signaling is introduced for transition between dormancy behavior and non-dormancy behavior for a group of SCells, i.e. one DCI indicates transition of multiple SCells. We understand it is most likely that one bit in the DCI is used to indicate a SCell or a SCell group, although it is still agreed till now.
Observation 1. Per RAN1 current progress, BWP framework is reused for transition between dormancy and non-dormancy. New L1 signaling is introduced to support transition between dormancy and non-dormancy for multiple SCells in a one DCI.
Per RAN2 agreements in RAN2#107bis, UE stops monitoring PDCCH on the SCell in dormancy but continue performing CSI measurement, AGC and CSI beam management, if configured. In current specification, PDCCH, PDSCH, SPS and RLM configuration are optionally configurable for a downlink BWP. The CSI reporting configuration is also linked to a downlink BWP via associated CSI measurement resource configuration. 
Thus, from RAN2 point of view, SCell dormancy behavior can be implemented by configuring a downlink BWP without PDCCH configuration, and a CSI reporting configuration for the downlink BWP. Thus, when this particular BWP is activated, UE will not monitor PDCCH, but continue to perform CSI measurement and CSI reporting for this BWP.
Proposal 1. SCell dormancy behavior is implemented by configuring a downlink BWP without PDCCH configuration, and a CSI reporting configuration which is linked to the downlink BWP.
According to RAN1 progress, when the new L1 signaling is used to transit a group of SCells from non-dormancy to dormancy, UE needs to know which BWP to be activated. Because there is no explicit BWP ID included in the DCI, an explicit dormant BWP ID shall be configured to the UE via RRC message. Further, this BWP ID should be one of the four BWP ID defined in current specification, i.e. no new BWP ID will be introduced beyond BWP ID 0 to 3.
Proposal 2. A dormant BWP ID is configured to the UE via RRC message. UE performs BWP switching to the BWP identified by dormant BWP ID upon transition SCell to dormancy behavior.
Similarly, when UE perform transition from dormancy behavior to non-dormancy behavior, UE needs to know which BWP shall be activated. When the new L1 signaling is used to transit a SCell from dormancy to non-dormancy, there is no target BWP ID indicated in the new DCI. Thus the BWP to be activated upon transition to non-dormancy needs to be specified by specification, or configured via RRC message to the UE.
In current specification, when a SCell is activated from deactivated state, first active BWP is activated. This rule can be applied to the transition to non-dormancy case because both of these two cases are about transition from non-data scheduling to data scheduling. On the other hand, configuring this BWP ID via RRC message provides more flexibility.
Proposal 3. A BWP is configured by network and is activated upon transition from dormancy behavior to non-dormancy behavior.
In LTE euCA dormant SCell state solution, all uplink transmission on the dormant SCell is stopped. However, we think it is not necessary for SCell dormancy behavior in NR. We see no reason why UE cannot transmit PUCCH or SRS on the SCell in dormancy. Support PUCCH transmission on SCell in dormancy provides further power saving benefits, i.e. PDCCH monitoring on PUCCH SCell can also be stopped. Further, to support PUCCH transmission on SCell in dormancy is beneficial for SCG suspension solution, e.g. when PSCell is transited to dormancy behavior, CSI reporting is still performed on the PSCell but not via MCG.
Proposal 4. PUCCH transmission can continue on SCell in dormancy. Dormancy behavior can be applied to PUCCH SCell.
Timer based autonomous transition to dormant state is adopted in LTE euCA. Similar approach can be introduce for autonomous transition SCell to dormancy behavior after a period time of inactivity.
In current spec, if BWP inactivity timer expires, UE perform BWP switching to default BWP or initial BWP if default BWP is not configured. Per our understanding, default BWP is introduced for UE power saving when inactivity in data transmission. Dormancy behavior provides further UE power saving by stopping PDCCH monitoring, and at same time transition delay is same as BWP switching. Thus, from UE power saving point of view, if dormant BWP is configured, it seems there is no need to configure default BWP.
Thus BWP inactivity timer can be reused in such a manner that when dormant BWP is configured, UE perform BWP switching to dormant BWP but not default BWP. If dormant BWP is not configured, UE behaves as NR R15 UE (perform BWP switching to default BWP or initial BWP if default BWP is not configure).
On the other hand, to introduce a new dormant timer make autonomous transition with two-level UE power saving possible. Upon BWP inactivity timer expires, UE perform BWP switching to default BWP. Data transmission can still be performed on default BWP. Upon dormant timer expires, UE performs BWP switching to dormant BWP to achieve further UE power saving.
Proposal 5. Timer based autonomous transition from non-dormancy to dormancy is supported. FFS reuse BWP inactivity timer or introduce a new dormant timer.
3. Summary
Observation 1. Per RAN1 current progress, BWP framework is reused for transition between dormancy and non-dormancy. New L1 signaling is introduced to support transition between dormancy and non-dormancy for multiple SCells in a one DCI.
Proposal 1. SCell dormancy behavior is implemented by configuring a downlink BWP without PDCCH configuration, and a CSI reporting configuration which is linked to the downlink BWP.
Proposal 2. A dormant BWP ID is configured to the UE via RRC message. UE performs BWP switching to the BWP identified by dormant BWP ID upon transition SCell to dormancy behavior.
Proposal 3. A BWP is configured by network and is activated upon transition from dormancy behavior to non-dormancy behavior.
Proposal 4. PUCCH transmission can continue on SCell in dormancy. Dormancy behavior can be applied to PUCCH SCell.
Proposal 5. Timer based autonomous transition from non-dormancy to dormancy is supported. FFS reuse BWP inactivity timer or introduce a new dormant timer.
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5. Annex -RAN1 agreement on dormancy behavior
	Agreements (The part related to outside active time is omitted):
· When the UE is in the Active Time, for the L1 based mechanism for transitioning between ’dormancy-like’ and ’non-dormancy like’ behaviour on activated Scells, an explicit information field is newly introduced to at least DCI formats 0-1 and 1-1 for the primary cell
· The explicit information field is configurable within a range of 0 to X2 bits
· X2 <<15
· FFS whether to use BWP framework for transitioning from dormany to non-dormancy or vice versa
· FFS The DCI formats may or may not schedule data (if supported w/o data, the value of X2 can be separately discussed)
· FFS DCI formats 0-0 and 1-0
· FFS the impact of CIF if any

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)
· 
Working assumption:
· For the L1 based Scell dormancy indication sent on primary cell within active time
· Support the following two cases for the PDCCH with dormancy indication 
· Case 1: The PDCCH schedules data for primary cell and also indicates dormancy for Scell(s)
· X2=5 (Note: X2 is upper bound)
· Discuss detailed design of explicit information field in DCI  and associated RRC signaling in RAN1#99
· Case 2: The PDCCH indicates dormancy for Scell(s) without scheduling data
· Discuss detailed design of explicit information field in DCI in RAN1#99
· UE is indicated whether the PDCCH with dormancy indication is according to Case 1 or Case 2
· FFS details: e.g. a dedicated bit for the differentiation, a reserved combination of DCI fields etc.
· Note: no new RRC signaling introduced specifically for this indication






