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Introduction
[bookmark: _Hlk510705081]In this document, contributions submitted under agenda item 7.2.13.4 on Efficient and low latency serving cell configuration/activation/setup [1-11] are summarized, along with some suggestions for further discussion.
Discussion
Discussion on different proposed enhancements can be categorized into following areas
· Improvements to Rel15 Scell activation/deactivation procedure
· Improvements related to ’dormancy-like behaviour’ on activated Scells (i.e., sparse/no PDCCH monitoring on activated Scell while maintaining CSI mearurments/reporting)
· Other improvements for Rel16 

1. Improvements to Rel15 Scell activation/deactivation procedure
a. L1 based activation/deactivation – [2],[4],[10]
b. Short interval CSI measurements/reporting - [1]
c. Aperiodic TRS triggering from activation command – [10]
d. Additional CSI-RS or TRS can be configured on deactivated Scells - [4]
e. Wait for RAN4 – [9]
f. No improvements specified in Rel16 – [8]
Notes
· Discuss further above improvements including which enhancements to wait for other WG (e.g. RAN4) input and which enhacements we can continue working in paralell with other WGs.

2. Improvements related to ’dormancy-like behaviour’ on activated Scells (i.e., sparse/no PDCCH monitoring on activated Scell while maintaining CSI mearurments/reporting)
a. For UE not configured with cross-carrier scheduling, DCI on serving cell x to adapt PDCCH monitoring on Scell(s) other than cell x
i. [2], [5] (dynamic switching of PDCCH monitoring periodicity), [10] (semi-persistent SS adaptation), [11] (PDCCH monitoring on/off adapatation)
b. For a UE not configured with cross-carrier scheduling, DCI on serving cell x to adapt BWP switching on Scell(s) other than cell x
i. [2],[7],[9],[10] 
c. For a UE not configured with cross-carrier scheduling, implicit linkage between BWP switching on cell x and BWP switching on Scell(s) different from cell x
i. [1],[5],[8],[9],[10]
d. For UE configured with cross-carrier scheduling, per-BWP configuration of cross-carrier vs. self scheduling (i.e., instead of Rel15 per serving cell configuration)
i. [3] (for dormant BWP),[7],[8]
Notes
· Discuss further pros and cons of above approaches and and how to harmozie/prioritize different cases (e.g., with/without cross carrier scheduling, with/without multiple BWPs on Scells, etc.)

3. Other improvements 
a. [bookmark: _GoBack]Cross-carrier triggering of PDCCH order [1] – also being discussed in 7.2.13.2
b. repetition of CSI-RS for mobility [10]
c. SCG RACH Procedure Latency Reduction [10]
Notes
· Discuss further above improvements

In addition to above aspects, the issue of overlap with other WIs was also raised in some tdocs
· [6] – discuss in power savings WI as benefits are related to power savings
· [7] – discuss in MR-DC/CA WI 
· [5] – discuss some parts in MR-DC/CA WI and some in power savings WI

Notes
· Discuss further online how to handle potential overlap with other SI/WI
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Annex A – Proposals and observations
R1-1906018 Discussion on SCell activation and deactivation	Huawei, HiSilicon
Observation 1: During the SCell activation,
-	SMTC periodicity is the main component;
-	L1 based activation signaling through PDCCH does not seem to provide obvious benefit on latency;
-	Periodic CSI-RS and periodic CSI reporting are simple process for frequency/time tracking, measurement and reporting. 
Observation 2: Without search space configuration optimization for scheduled cell (e.g. separate PDCCH monitoring period), even if per BWP configuration of cross-carrier scheduling is introduced, the benefit of “dormancy-like BWP behaviour” for the SCell may not be significant.
Observation 3: Switch between different configured BWPs can control both PDCCH monitoring and CSI measurement.
Observation 4: For additional explicit L1 signalling, new DCI design of cross-carrier BWP switch or separate cross-carrier PDCCH monitoring/CSI measurement control is needed for fast adaptation from sparse/no PDCCH monitoring to more frequent PDCCH monitoring. 
Proposal 1: Short interval periodic CSI-RS resource and CSI reporting can be supported for low latency of SCell activation.
Proposal 2: BWP switch with BWP bundle configuration can be supported for fast adaptation from sparse/no PDCCH monitoring to more frequent PDCCH monitoring.
Proposal 3: Cross-carrier triggering PDCCH order by DCI format 1_1 should be supported.

R1-1906184	Efficient Scell activation	vivo
Proposal 1: NR supports a DCI based Scell activation command and on-demand RS for UE Scell preparation triggered by the DCI command. 
Proposal 2: Do not introduce the explicit Scell dormant state in NR.
Proposal 3: Support the following enhanced schemes to minimize the UE power consumption on an activated Scell:
· Dynamic switching of PDCCH monitoring periodicity for an activated Scell based on a DCI indication from another serving cell, e.g. Pcell
· Dynamic BWP switching from a ‘dormant’ DL BWP (DL BWP without PDCCH search space) to a regular DL BWP for an activated Scell, based on a DCI indication from another serving cell, e.g. Pcell

R1-1906422 Discussion on low latency Scell activation ZTE

Observation 1: The following delay accounts for a large portion of SCell activation delay.
· Tactivation_time: Delay for time-domain and frequency-domain synchronization, RF warm up and AGC adjustment;
· TCSI_Reporting: Delay for CSI-RS measurement and CSI reporting.
Observation 2: L2 processing delay only contributes about 3.5% to the total SCell activation delay. The gain of adopting L1 signalling instead of MAC CE to activate SCell is marginal.
Observation 3: Rel-15 can configure a BWP as a dormant BWP without any PDCCH monitoring by
· Configuring CSI-RS and CSI reporting resource;
· Configuring cross-carrier scheduling.

Proposal 1: Clarify where to discuss the overlapping issues between MR-DC AI and power saving AI.
Proposal 2: Do NOT introduce new L1 signalling to activate SCell.
Proposal 3: Introduce “dormant state” for SCell in NR Rel-16.
Proposal 4: Support dormant BWP in Rel-16 for fast SCell activation and enable cross-carrier scheduling by default for dormant BWP.
Proposal 5: If dormant BWP is supported in Rel-16, support BWP-level cross-carrier scheduling configuration.
Proposal 6: Rel-16 supports that BWP switching DCI carries A-CSI-RS trigger command.
Proposal 7: Rel-16 supports that DCI format 1_1 carries BWP switching command and A-TRS trigger command simultaneously.

R1-1906528	Discussion on fast activation and deactivation of scell	CMCC
Proposal 1. Faster activation and deactivation of Scell should be supported in NR to realize better resource utilization and UE power saving.
Proposal 2. Additional CSI-RS or TRS can be configured on deactivated Scells to realize faster Scell activation.
Proposal 3. A new group common DCI should be used as the L1 signalling to activate and deactivate Scell faster.

R1-1906552	Efficient SCell Access Switching for NR	MediaTek Inc.
Proposal 1:  Observation v2a is agreed for the further discussion/specification.

Observation 1: When the CC number is large (especially in FR2), if PCell is used to schedule each CC from sparse/no PDCCH monitoring to normal PDCCH monitoring, the control resource in PCell can be exhausted and the decoding complexity remains high. Cross carrier scheduling based solution is therefore not scalable for adapting SCell operations.

Observation 2: Bundled BWP configurations between PCell and SCell(s) can achieve prompt data transmission with large-BW BWP in PCell and normal PDCCH monitoring in SCell(s) or better UE energy efficiency with small-BW BWP in PCell and allowing UE dormancy behavior in SCell(s).

Proposal 2: If multiple BWPs are configured, bundled BWP switching between PCell and SCell(s) is supported as an efficient and scalable solution for adapting SCell operations.

Proposal 3: If only a single BWP is configured, additional L1 signaling/mechanism to control SCell PDCCH monitoring is designed in UE power saving WI. CA/DC enhancement can focus on realizing dormancy behavior in SCell using multiple BWPs.

Observation 4: If PDCCH monitoring period adaptation is added to MAC CE, MAC CE can be used to control both CSI measurement and PDCCH monitoring. However, this should be discussed in RAN2.
R1-1906700	On the scope of serving cell configuration/activation/setup in the MR DC/CA enhancement work item		LG Electronics
Observation 1
Potential benefits of PDCCH monitoring adaption on an activated cell is UE’s power saving, which is not in the scope of MR DC/CA enhancement work item, where the objective is defined as “Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission”
Suggested conclusion:
Adaptation of UE’s PDCCH monitoring behaviour on and activated cell is not discussed in the MR DC/CA enhancement work item in RAN1 anymore. 
Discussion on the UE’s PDCCH monitoring behaviour can be continued in the UE power saving work item in RAN1.

R1-1906879 Open issues on SCell fast activation and deactivation	ASUSTEK COMPUTER (SHANGHAI)
Observation 1: Fast adaptation of PDCCH monitoring as a result of state transition, e.g. between deactivated/dormant state and activation state” is within the scope of MR-DC WID.
Observation 2: Signaling indicating fast activation of one serving cell would come from another serving cell.
Observation 3: The necessity to support sparse PDCCH monitoring in deactivation state or dormant state is unclear.
Proposal 1: For MR-DC, RAN1 focus on enabling fast adaptation from no PDCCH monitoring to more frequent PDCCH monitoring and vice versa.
Observation 4: Using BWP switch command for fast adaptation of PDCCH monitoring can avoid defining new DCI and reuse exiting signaling details.
Observation 5: Supporting fast adaptation between self-scheduling and cross-carrier scheduling can ensure availability of fast activation.
Proposal 2: BWP switch command is used for fast adaptation between no PDCCH monitoring and more frequent PDCCH monitoring.
Proposal 3: Fast adaptation between self-scheduling and cross-carrier scheduling via BWP switch is supported.
R1-196915 On SCell Activation/Deactivation	Samsung
Proposal 1: Enhancements to Rel-15 SCell activation procedure are not further considered in Rel-16.
Proposal 2: Specify one or both of the following in Rel-16
•	Per BWP configuration of self-carrier or cross-carrier scheduling.
•	RRC configuration for whether or not UE switches to/from default BWPs on SCells when UE switches to/from default BWP on PCell. 

R1-1907070	Efficient CA design	Nokia, Nokia Shanghai Bell
Proposal 1: RAN1 should wait for the response from RAN4 before further discussing Scell activation reduction from Scell inactive state.
Proposal 2: To facilitate fast activation from state of spare/no monitoring on activated Scell, use implicit/explicit signalling on cell x to trigger BWP switch on Scell
· A BWP configured with spare/no monitoring on activated Scell is a dormant BWP
· Note: In above bullets, cell x is a cell that is different from the Scell(s). Cell x can be e.g. Pcell, scheduling cell for the Scell(s)
Proposal 3: NR R16 supports configuration of a linkage between cell x and Scell(s). 
· when gNB switches default BWP of cell x to non-default BWP, first active BWP(s) in the linked Scell(s) are activated. 
· FFS: when gNB switches non-default BWP of cell x to default BWP, default/dormant BWP(s) in linked Scell(s) are activated.
Proposal 4: NR R16 supports a unicast DCI transmitted on search-space for cell to trigger BWP switch on Scell. 
· DCI should be of format size corresponding to DCI format 1_1
Further details FFS  

R1-1907306	Fast SCG and Scell activation	Qualcomm Incorporated
Observation 1: In NR, AGC, initial CQI warm up, beam management and MIB reading can be all performed based on SSB monitoring.
Observation 2: Not monitoring PDCCH on SCell is a necessary but not a sufficient condition for improving SCell energy efficiency. Other periodic activities including CSI measurement and reporting, beam management, and/or RRM may still be performed at much reduced duty cycle. There is tradeoff between minimizing SCell power consumption level and maintaining sufficient state information about the SCell such that UE can very quickly transition the SCell to activation state when traffic arrives.
Proposal 1: A-TRS/CSI triggering from SCell activation command should be supported in Rel-16 to greatly reduce SCell activation time.
Proposal 2: DCI-based signaling for SCell activation/deactivation should be supported in Rel-16, if other enhancements are also adopted to greatly reduce the overall activation timeline compared to Rel-15.
Proposal 3: Similar “dormancy” behavior in LTE euCA can be supported in NR, i.e. the UE can be configured to measure SSB with a separate SMTC monitoring cycle for AGC, initial CQI warm up, beam management and MIB reading when no PDCCH/PDSCH is expected, to achieve trade-off between activation latency reduction and UE power consumption.
Proposal 4: In NR, “dormancy” behavior for a SCell can be supported by configuring a particular BWP without PDCCH/PDSCH monitoring as the dormant BWP for the SCell.
Proposal 5: RAN1 supports dormant BWP and specifies the required new DCI signaling and/or BWP switching behavior for dormant BWP on SCell in association with the PCell.
Proposal 6: Semi-persistent search space configuration based on DCI-signaling can be considered as an alternative to support fast transitioning in and out of SCell “dormancy” behavior.
Proposal 7: New DCI information to trigger BWP switch from dormant BWP on SCell and/or fast SCell activation should be based on reusing an existing DCI of C-RNTI that the UE is expected to monitor for DL scheduling, but with special values in one or more existing fields to allow reinterpreting other field(s) as containing the new information. UE is expected to send acknowledgement based on the HARQ-ACK resource indicated by the DCI.
Proposal 8: Consider latency reduction mechanisms for RACH procedure on SCG, including both CBRA and CFRA.
Proposal 9: Support repetition of CSI-RS for mobility.

R1-1907333	Reduced latency Scell management for NR-NR CA	Ericsson
Proposal
· Support dedicated DCI format using which PDCCH monitoring on activated SCell(s) can be turned on/off
· 1 bit per Scell is used in the DCI
· 0 indicates PDCCH monitoring is stopped on the corresponding activated Scell, 
· 1 indicates continue/restart PDCCH monitoring on the corresponding activated Scell
· When UE is configured with multiple BWPs for the Scell, PDCCH monitoring is stopped/restarted on current active BWP at the time when the DCI format is received.

