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Introduction
[bookmark: _Hlk510705081]This document summarizes the contributions submitted under agenda item 7.2.13.4 on Efficient and low latency serving cell configuration/activation/setup [1-7] to facilitate further discussion on the proposals.
Discussion
L1 based SCell activation/deactivation
	[1]
	Proposal 1: A small value of k for Scell activation start delay can be considered for low latency Scell activation.
Proposal 2: FR1 beam training results assisted FR2 Scell activation can be considered for the low latency of Scell activation.

	[2]
	Proposal 1: The concept of ‘dormancy’ is supported in Rel-16 to reduce the SCell activation delay. UE in dormancy doesn’t monitor PDCCH and only performs CSI measurement and reporting. 
Proposal 2: A particular BWP without PDCCH/PDSCH can be configured. 
Proposal 3: BWP switching to the particular BWP without PDCCH/PDSCH is used to realize ‘dormancy’. 
Proposal 4: Efficient SCell access switching based on BWP is further investigated for NR Rel-16.  

	[bookmark: _Hlk1833176][3]
	RAN1 should study and specify schemes that enable fast SCell activation

	[4]
	Observation: For intra-band CA, the Rel-15 BWP framework enables the benefits of L1 SCell activation while avoiding penalizing UE power consumption. For inter-band CA, L1 based SCell activation offers marginal benefits over MAC-CE based SCell activation. An area of possible enhancements can be to enable CSI reports for a DL BWP prior to activating the DL BWP.

	[5]
	Proposal-1: In R16 NR, support DCI-based Scell activation with acknowledgement, if DCI-based activation reduces L1-defined Scell activation delay to less than 1 slot. 
Proposal-3: If DCI based Scell activation is supported in R16, consider also designs, where Scell activation command is included in separate 2-x DCI format, as well as where Scell activation command is part of single-cell or multi-cell scheduling DCI format

	[6]
	Consider the following approaches for reduced latency Scell management for NR-NR CA
1. Use L1 based activation signaling in place of the existing MAC CE based activation/deactivation used for Rel15.
2. Use MAC CE based activation signaling as specified in Rel15 without any changes for activating/deactivating Scells. In addition to the MAC CE based signaling, use additional L1 based on/off signaling for fast control of PDCCH monitoring and PUCCH/SRS transmission on activated Scells.  

	[7]
	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.
Proposal 3: SCell dormancy state should be supported in Rel-16 NR for power saving. The BWP framework should be enhanced to support operation with “dormant BWP”.
Proposal 4: Semi-persistent search space configuration based on DCI-signaling can be considered to support fast transitioning in and out of SCell dormancy state.



5 4 contributions propose L1 signalling based SCell activation/deactivation [1,3,5,6,7], while one two contribution [1, 4] observes that such mechanism “offers marginal benefits over MAC-CE based SCell activation”. Two contributions suggest using BWP framework to achieve inactive SCell through “dormant BWP” [2, 7]
Proposal: Agree to specify L1 signalling for SCell activation and deactivation
Proposal: Discuss further whether BWP framework is enhanced to introduce “dormant BWP” to faciliate fast SCell dormancy

Company views on the two proposals above
	Nokia
	Proposal 1: Support specifying L1 signalling for activation and deactivation
Proposal 2: It is better to avoid linking the SCell activation/deactivation and BWP switching, the dormancy/inactivation is not really related to BWPs.

	AT&T
	We support the feature lead proposals: 
Proposal: Agree to specify L1 signalling for SCell activation and deactivation
Proposal: Discuss further whether BWP framework is enhanced to introduce “dormant BWP” to faciliate fast SCell dormancy

	Samsung
	Proposal 1: Need to first identify/quantify potential benefits of L1 signalling for SCell activation/deactivation over the Rel-15 BWP framework, possibly with minor enhancements such as increasing the maximum PDCCH monitoring periodicity to more than 20 msec.
Proposal 2: From a RAN1 perspective, there is no need for dormant BWP/SCell due to the BWP framework and the configurability of PDCCH monitoring (relates to Proposal 1).

	Intel
	Agree with Samsung. The activation/deactivation delay counts many components, like AGC resetting, synchronization, RF retuning, etc, as discussed and concuded by RAN4. It should be noted that all these components are not related to signalling containers, i.e. L1 or MAC CE. In other words, it is unclear that introducing L1 signaling can really reduce the activation/deactivation delay.  

	Ericsson
	On L1 signalling for fast activation/deactivation, interpreting this as replacing existing MAC/CE basne activation/deactivation with L1 based framework -- this would give large reduction in activation time if other activation related delays specified in RAN4 are also reduced (which requires more RAN4 work). Other option would be to keep the existing activation/deactivation framework and just control PDCCH monitoring on Scells using L1 signalling.At this stage we prefer the later option.

	Huawei
	Clarification that we do not support L1 signalling for Scell (de-)activation.
For Propsoal 1: 
(1) we analysised that Scell activation signaling through PDCCH does not provide clear benefit on latency if HARQ-ACK for the signalling is needed for Scell activation command;
(2) the time span by (de)activation signalling of exsiting MAC/CE compared to the total time span of (de)activation time span is not significant. Thus the benefits of latency reduction throught this process is also questionable.
For Proposal 2: Further discussion on BWP framework is needed. 




CSI measurement enhancements
	[1]
	Proposal 3: Fast synchronization/tracking and smaller interval between CSI reference resource and reporting can be considered for low latency of Scell activation.

	[3]
	RAN1 should study and specify schemes that enable fast SCell activation
· Measurement of CSI-RS on deactivated SCells is one such means
· CSI-RS can be used for tracking as well as to provide the network with accurate CSI when data arrives in the gNB MAC buffer and an inactive serving cell is to be activated

	[4]
	An area of possible enhancements can be to enable CSI reports for a DL BWP prior to activating the DL BWP.

	[7]
	Proposal 1: A-TRS/CSI triggering from SCell activation command should be supported in Rel-16 to greatly reduce SCell activation time.
Proposal 6: Support repetition of CSI-RS for mobility



Different proposals for CSI measurement can be categorized as follows:
· Smaller interval from CSI reference resource to CSI report [1]
· A-CSI triggered by the SCell activation command [7]
· SCell, where only CSI measurements and related reporting are performed [2, 3,4]
· CSI-RS repetition for mobility [7]

Proposal: Discuss the proposed techniques

Company views on the abovementioned techniques
	Nokia
	The above-listed CSI measurement related proposals should be considered in more detail and potentially specify some of them within this work item.

	AT&T
	RAN1 should study and specify measurement of CSI-RS on deactivated SCells 
CSI-RS can be used for tracking as well as to provide the network with accurate CSI when data arrives in the gNB MAC buffer and an inactive serving cell is to be activated

	Samsung
	Consider on-demand CSI-RS for measurements/tracking on a SCell prior to scheduling on the SCell. If material benefits are identified, prioritize solutions, if any, requiring minimal specification impact.

	Huawei
	CSI-RS measurement details on SCell being activated should be further discussed. Both FR1 and FR2 should be considered.

	
	



Other proposals
	[5]
	Proposal-2: Send LS to RAN4 with the following questions: 
RAN1 would like to kindly ask RAN4 for clarification on the main components of Tactivation_time =[5ms+ 1* TSMTC_SCell]. RAN1 assumes that 3ms correspond to MAC-CE interpretation and RF warm up and TSMTC_SCell is the configured SMTC periodicity of the Scell. 
For intra-band, RAN1 would be interested under which conditions Scell activation times could be comparable with BWP activation times. 

	[7]
	Proposal 5: Consider latency reduction mechanisms for RACH procedure on SCG, including both CBRA and CFRA.



One contribution suggests liaising RAN4 to understand the technical constraints related to the SCell activation and deactivation latency reduction and relation to the BWP switch latency.
One contribution suggested considering latency reduction mechanism for RACH on SCG
Proposal 1: discuss liaising RAN4 as propose in [5]
Proposal 2: Discuss RACH latency enhancement for SCG [7]

Company views on the two proposals above
	Nokia
	Proposal 1: This is a Nokia proposal, Nokia supports
Proposal 2: RACH latency reduction may be something primarily addressed in 2-step RACH WI

	Samsung
	Proposal 1: Support
Proposal 2: Discussion is needed

	Intel
	Support Proposal 1. Open discuss the Proposal 2.  

	Ericsson
	Agree at high level that we should check with RAN4 on how/whether RAN4 specified activation delays can be reduced. Exact questions to ask them needs more discussion.
Regarding BWP activation times, according to RAN4 input to RAN1 in R4-1803283, the BWP switching time covers below aspects
“
…
The switching delay is described by the following:
· Composed of BB processing delay and RF transition time.
· The type 4 (per UE) capability signalling to differentiate the Type 1 and Type 2 BWP switching delays for each scenario is agreed to be introduced.
…
“
and
“Additionally, RAN4 has not finalized the discussion related to potential RRM delay following the BWP switch, possibly impacting when the UE would be able to decode PDCCH on the new BWP”
The above should be noted while comparing CA activation time and BWP switching delays.



	Huawei
	Proposal 1&2: ok
The response from RAN4 following Proposal 1 would be especially beneficial for identifying the aspect has max. potential gain that RAN1 worth doing on.
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Annex – Proposals and observations
[1]	R1-1901581	Low latency of Scell activation	Huawei, HiSilicon
Proposal 1: A small value of k for Scell activation start delay can be considered for low latency Scell activation.
Proposal 2: FR1 beam training results assisted FR2 Scell activation can be considered for the low latency of Scell activation.
Proposal 3: Fast synchronization/tracking and smaller internal between CSI reference resource and reporting can be considered for low latency of Scell activation.

[2]	R1-1901807	Efficient SCell Access Switching for NR	MediaTek Inc.
Observation 1: The dormant state can help to reduce the SCell activation delay by continuous CSI measurement and reporting. UE power consumption can be balanced by sparse CSI resource allocation.  
Proposal 1: The concept of ‘dormancy’ is supported in Rel-16 to reduce the SCell activation delay. UE in dormancy doesn’t monitor PDCCH and only performs CSI measurement and reporting. 
Observation 2: In NR, BWP operation is introduced and data transmission/reception are performed per BWP on top of the activated serving cells.  
Observation 3: If dormant state is introduced on the level of serving cells (e.g. dormant SCell), new MAC CEs and new procedures in MAC layer to support state transitions among activated, dormant and deactivated should be specified. 
Observation 4: If dormancy behaviour is introduced on the level of BWPs (i.e. configuring a particular BWP without PDCCH/PDSCH), no new signalling and procedures are needed on MAC layer to support different SCell state transition. BWP switching can further reduce the activation latency. 
Proposal 2: A particular BWP without PDCCH/PDSCH can be configured. 
Proposal 3: BWP switching to the particular BWP without PDCCH/PDSCH is used to realize ‘dormancy’. 
Observation 5: Cross-carrier scheduling can be utilized to switching SCell BWP. But there exhibit issues of limited scalability and long latency whenever changing to same-carrier scheduling.
Proposal 4: Efficient SCell access switching based on BWP is further investigated for NR Rel-16.  

[3]	R1-1901888	Efficient and low latency serving cell configuration/activation/setup for NR	AT&T
Observation 1: A non-zero RF bandwidth increases power consumption of the UE when an activated serving cell is temporarily not in use due to lack of data in the gNB’s MAC buffer
Observation 2: The user experience is vastly influenced by the speed with which deactivated serving cells can be activated
Observation 3: The faster the activation procedure the higher the likelihood that the network deactivates a carrier which in turn reduces UE power consumption in the presence of bursty traffic
Observation 4: There is a trade-off between how frequently a UE measures on a deactivated serving cell in order to enable fast SCell activation by means of accurate CSI and how long a deactivated serving cell in truly inactive, i.e., the UE circuitry can be powered down for UE power savings
Proposal 1: 
· RAN1 should study and specify schemes that enable fast SCell activation
· Measurement of CSI-RS on deactivated SCells is one such means
· CSI-RS can be used for tracking as well as to provide the network with accurate CSI when data arrives in the gNB MAC buffer and an inactive serving cell is to be activated

[4]	R1-1902253	On SCell Activation/Deactivation and Dormant SCells	Samsung
Observation: For intra-band CA, the Rel-15 BWP framework enables the benefits of L1 SCell activation while avoiding penalizing UE power consumption. For inter-band CA, L1 based SCell activation offers marginal benefits over MAC-CE based SCell activation. An area of possible enhancements can be to enable CSI reports for a DL BWP prior to activating the DL BWP.

[5]	R1-1902429	Efficient CA design	Nokia, Nokia Shanghai Bell
Observation-1: At least for intra-band CA, introduction of DCI-based activation command could reduce L1-defined Scell activation time by up to 3ms. 
Observation-2: The minimum achievable Scell activation delay in R15 NR for known cell in FR1 with 15kHz SCS is 12ms.  
Proposal-1: In R16 NR, support DCI-based Scell activation with acknowledgement, if DCI-based activation reduces L1-defined Scell activation delay to less than 1 slot. 
Proposal-2: Send LS to RAN4 with the following questions: 
RAN1 would like to kindly ask RAN4 for clarification on the main components of Tactivation_time =[5ms+ 1* TSMTC_SCell]. RAN1 assumes that 3ms correspond to MAC-CE interpretation and RF warm up and TSMTC_SCell is the configured SMTC periodicity of the Scell. 
For intra-band, RAN1 would be interested under which conditions Scell activation times could be comparable with BWP activation times. 
Proposal-3: If DCI based Scell activation is supported in R16, consider also designs, where Scell activation command is included in separate 2-x DCI format, as well as where Scell activation command is part of single-cell or multi-cell scheduling DCI format.    

[6]	R1-1902946	Reduced latency Scell management for NR-NR CA	Ericsson
Proposal:	Consider the following approaches for reduced latency Scell management for NR-NR CA
3. Use L1 based activation signaling in place of the existing MAC CE based activation/deactivation used for Rel15.
4. Use MAC CE based activation signaling as specified in Rel15 without any changes for activating/deactivating Scells. In addition to the MAC CE based signaling, use additional L1 based on/off signaling for fast control of PDCCH monitoring and PUCCH/SRS transmission on activated Scells.  

[7]	R1-1903028	Fast SCG and Scell activiation	Qualcomm Incorporated
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.
Proposal 3: SCell dormancy state should be supported in Rel-16 NR for power saving. The BWP framework should be enhanced to support operation with “dormant BWP”.
Proposal 4: Semi-persistent search space configuration based on DCI-signaling can be considered to support fast transitioning in and out of SCell dormancy state.
Proposal 5: Consider latency reduction mechanisms for RACH procedure on SCG, including both CBRA and CFRA.
Proposal 6: Support repetition of CSI-RS for mobility.
