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1
Introduction
This document is the summary of the following email discussion:

[AT112-e][230][eDCCA] Progressing FFS points of efficient SCG activation and deactivation (Huawei)

Scope: 

· Discuss the FFSs from online agreements for Efficient activation deactivation of SCG to understand which alternatives are seen feasible.

· Can discuss also remaining FFS from email discussion [Post111-e][919] if time allows


Intended outcome: 

· Discussion summary in R2-2010733 (by email rapporteur).


Deadlines:  

· Deadline for company inputs Wednesday 11, UTC 1000
· Deadline for email discussion report: 2nd week Thu, UTC 1000 
RAN2 had initial discussions on the WI “Further Multi-RAT Dual-Connectivity enhancements” with the following conclusions:
	Agreements

( The work will focus on a single deactivated SCG.

( FFS if SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.
( Continue RAN2 work with the assumption that when the SCG is deactivated, the UE does not monitor PDCCH on the PSCell. This assumption can be reconsidered if issues are found.

( As a baseline, MN-configured RRM measurement/reporting procedures do not depend on the SCG activation state (deactivated or activated). Further optimisations are not precluded.

( While the SCG is deactivated, PSCell mobility is supported. MN- and SN-configured measurements are supported for deactivated SCG. 

( FFS1: Details on the performed measurements (e.g. all SN configured measurements or subset based on certain criteria, restrictions on inter-frequency/RAT)

( FFS2: Support for SCell addition/mobility

( FFS3: Reporting procedure

( FF4: PSCell mobility procedure

( RAN2 assumes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reconsidered if issues are found.

( FFS if RACH is needed for SCG reactivation



The other FFS from Post111-e][919][eDCCA] are:

-
whether the UE does RLM while the SCG is deactivated

-
whether the UE does BFD - with or without RACH for recovery - while the SCG is deactivated

-
whether the UE maintains timing advance while the SCG is deactivated, permanently (i.e. as long as the SCG is inactive) or for a limited time only
2
Discussion
2.1
SCG activation state in RRC signalling
According to this meeting's discussion, RAN2 captured the following FFS:

( FFS if SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.
The list of considered procedures is somehow the same like for SCell activation state, even though it is a different feature.

PSCell addition

The addition of a PSCell is only possible if there is a good enough candidate PSCell. The PSCell may be added by the network upon reception of an RRM measurement report or as the execution of conditional PSCell addition.

In [1], the usage of efficient SCG activation/deactivation is considered for a video service, which has fluctuating throughput and the SCG would only be activated when the throughput is above a threshold. At the time a candidate PSCell becomes good enough (e.g. an RM measurement report is sent), the throughput may be below the threshold, so there is no immediate need for the SCG, but when the throughput becomes above the threshold, it should be possible to have the SCG activated quickly. Therefore, it is preferable to add the SCG as soon as possible and out it in deactivated state. Of course, this could be in two subsequent procedures, i.e. addition in activated state and then deactivation.

Question 1a: Do companies agree with the above scenario as a use case for addition of a deactivated SCG? (this question is not whether to support adding the PSCell with deactivated SCG in a single RRC message)
Question 1b: Do companies see other scenarios for PSCell addition with deactivated SCG?
	Company
	1a,1b

e.g. yes, no
	Comments (if any)

	OPPO
	Not sure
	The SCG is added only when there is requirement for SCG.
We do not think it is good idea to add the SCG only for deactivation purpose.

	
	
	

	
	
	

	
	
	


PSCell change

RAN2 agreed to support PSCell mobility when the SCG is deactivated. This may imply that it should be possible to keep the SCG in deactivated state upon PSCell change. Of course, one possibility would be to have a regular PSCell change procedure, in which the UE performs a random access towards the target PSCell which then is in SCG activated state, and only after this the SCG is deactivated again.
Question 2a: Do companies agree with the above scenario, i.e. it is useful to change the PSCell while the SCG is deactivated and the SCG remains deactivated (this question is not whether to support changing the PSCell and keeping the SCG deactivated in a single RRC message)?

Question 2a: Do companies see other scenarios for PSCell change where the SCG is deactivated after PSCell change?

Question 2c: Do companies see other scenarios to control the SCG activated/deactivated state at PCell change?
	Company
	2a, 2b, 2c

e.g. yes, no, no
	Comments (if any)

	OPPO
	Not sure
	The main purpose of deactivation of SCG is for UE power saving, we don not think it is good idea to change the SCG and no data transmission and only change SCG from deactivated state to deactivated state.
For my understanding, the SCG change can happen only when the activation is really required.

	
	
	

	
	
	

	
	
	


Handover

In case of handover while the SCG is deactivated, the network may want to keep the SCG deactivated. One scenario could be PCell change without PSCell change. Normally, this implies that the PSCell is activated after the handover, so the network would need to deactivate the PSCell again after the handover.

Question 3a: Do companies agree with the above scenario, i.e. it is useful to perform a handover (PCell change) while the SCG is deactivated and the SCG remains deactivated? (this question is not whether to support keeping the SCG deactivated as the result of the reception of a MN handover RRC message)

Question 3b: Do companies see other scenarios to control the SCG state at handover?
	Company
	3a, 3b

e.g. yes, no
	Comments (if any)

	OPPO
	Yes 
	

	
	
	

	
	
	

	
	
	


Resume (i.e. transition from RRC_INATIVE to RRC_CONNECTED)
Resume can be triggered by the UE or by the network. If resume is triggered for a service with variable bit rate such as described above, the amount initial amount of data to be transmitted normally does not require the use of an SCG but the SCG may become useful quickly, so the network may want to resume with a deactivated SCG.

Question 4a: Do companies agree with the above scenario, i.e. it is useful to resume with a deactivated SCG (this question is not whether to support having an SCG in deactivated as a result of the reception of the RRC(Connection)Reconfiguration message)?

Question 4b: Do companies see other scenarios to control the SCG state at resume?
	Company
	4a, 4b

e.g. yes, no
	Comments (if any)

	OPPO
	Yes 
	

	
	
	

	
	
	

	
	
	


2.2
Reporting of SN-configured RRM measurements
The question is how to report RRM measurements for SN-configured measurements. When the SCG is activated, if SRB3 is not established, the MeasurementReport messages for the SCG are transmitted embedded in the E-UTRA/NR ULInformationTransferMRDC message via SRB1.

It was suggested to do the same when the SCG is suspended, i.e. the UE uses the same procedure to report measurement results for SN-configured measurements.

In Rel-15/16, when SRB3 is established, the report MeasurementReport message for SN-configured measurements is sent on SRB3. If the SCG is deactivated, as the UE does not monitor PDCCH on the PSCell, it seems difficult to transmit the MeasurementReport message on SRB3. In such a case, a straightforward solution would be to transmit it embedded in the E-UTRA/NR ULInformationTransferMRDC message via SRB1, which is the method used when SRB3 is not established.

Question 5a: Do companies agree that, when SRB3 is not established and the SCG is in deactivated state, the UE sends MeasurementReport messages for measurement results of SN-configured measurements embedded in the E-UTRA (if the MCG is EUTRA) or in the NR (if the MCG is NR) ULInformationTransferMRDC message via SRB1, like in Rel-15/16?
Question 5b: Do companies agree to use the same solution when SRB3 is established?

	Company
	5a, 5b

e.g. yes, no
	Comments (if any)

	OPPO
	Yes, yes 
	When SCG is deactivation, the SRB3 is also suspend.

	
	
	

	
	
	

	
	
	


2.3
PSCell mobility when the SCG is deactivated
The question is how to perform PSCell mobility when the SCG is deactivated. An SCG RRCReconfiguration message can be sent embedded in an MCG RRC(Connection)Reconfiguration message on SRB1, like when the SCG is activated, and the UE can include an RRCReconfigurationComplete message in the MCG RRC(Connection)ReconfigurationComplete message. 

In Rel-15/16, the UE initiates random access towards the target PSCell, but it is up to UE implementation whether to send the complete message towards the MCG or the random access towards the PSCell first.

This means that, regardless whether random access towards the PSCell is performed or not, it is possible to use the same procedure for the exchange of RRC signalling.

Question 6a: Do companies agree that, when the SCG is in deactivated state, the UE can receive an SCG RRCReconfiguration message embedded in an MCG RRC(Connection)Reconfiguration message on SRB1, like when the SCG is activated?

Question 6b: Do companies agree that, upon reception of the message as in question 5a, the UE:

- processes the SCG RRCReconfiguration message according to Rel-15/16 procedures (FFS if any restriction/difference)
- sends an SCG RRCReconfigurationComplete message in the MCG RRC(Connection)ReconfigurationComplete message according to to Rel-15/16 procedures procedures?

Question 6c: Do companies think that, if the RRCReconfiguration message indicates a new PSCell, the UE should initiate random access towards the target PSCell?
	Company
	6a, 6b 6c

e.g. yes, no, no
	Comments (if any)

	OPPO
	Not sure
	RAN2 should determine if the PSCell change or SCG change is supported during SCG deactivation or only when the SCG activation command is received.

By the way, we think the “PSCell mobility” is not clear in the below agreements.

( While the SCG is deactivated, PSCell mobility is supported. MN- and SN-configured measurements are supported for deactivated SCG. 



	
	
	

	
	
	

	
	
	


2.4
SCell addition/mobility when the SCG is deactivated

RAN2 did not discuss the UE behaviour with respect to SCG SCells when the SCG is deactivated. In this section, it is proposed discussing the case of deactivated SCells, which seems easy to support.

Question 7a: Do companies agree that, when the SCG is deactivated, there can be SCG SCells in deactivated state? (this question does not exclude other possibilities for SCells).

In the previous section, in order to perform PSCell mobility, it was considered supporting the Rel-15/16 reconfiguration procedure of the SCG, also while the SCG is deactivated.
In such a case, it would be possible to add, reconfigure or release SCells while the SCG is deactivated.

Question 7b: Do companies agree that, when the SCG is deactivated, the reconfiguration procedure such as described in questions 6a/6b, can be used to add, reconfigure or release SCG SCells?

	Company
	7a, 7b

e.g. yes, no
	Comments (if any)

	OPPO
	Yes, not sure
	RAN2 should determine if the PSCell change or SCG change is supported during SCG deactivation or only when the SCG activation command is received.
By the way, we think the “PSCell mobility” is not clear in the below agreements.

( While the SCG is deactivated, PSCell mobility is supported. MN- and SN-configured measurements are supported for deactivated SCG. 



	
	
	

	
	
	

	
	
	


2.5
SN-configured measurement when the SCG is deactivated

The deactivated SCG should remain ready be activated while keeping power consumption as low as possible.

While the SCG is deactivated, one way to reduce power consumption would be to stop performing certain measurements, which are considered less essential than other measurements. This could be to stop measuring certain carriers.
Another way would be to relax the RRM performance requirements of the configured measurements. The existing parameter measCycleSCell controls relaxed measurement requirements for deactivated SCells but there is no such mechanism for the PSCell. Also, currently defined measurement requirement depend on the DRX cycle length, but in the case of a deactivated SCG, as the UE is not monitoring PDCCH, it could make sense to consider that the DRX cycle is "very long" rather than the value which is actually configured.

Question8a: do companies think that it should be possible to stop certain RRM measurements when the SCG is changed from activated to deactivated? If yes: do companies have some views whether it should be determined based rules fixed in specifications or configurable?

Question 8b: do companies think that RRM measurement requirements should be relaxed while the SCG is deactivated? If yes: do companies think that existing mechanisms could be sufficient (e.g. longer DRX cycle) or do companies want to study additional relaxation?
	Company
	8a, 8b

e.g. yes, no
	Comments (if any)

	OPPO
	Yes, yes 
	The UE can perform the RRM according to SCG configuration and RRM relax can be considered.

	
	
	

	
	
	

	
	
	


2.6
RACH for SCG activation
If the UE does not have accurate uplink timing, it seems to be necessary to perform RACH when activating the SCG, unless for the case of a cell small enough so that uplink propagation delay can be neglected.
UL timing could be assumed accurate as long as the TAT is not expired, but in order to maintain accurate UL timing for a longer time, some UL transmissions would be necessary, which would increase the UE power consumption. Also, it would require some way to provide adjustment commands, either via the SCG or via the MCG.
Another reason to perform RACH could be to provide the network with information on downlink beams before accessing the SCG. This could be useful e.g. if the last reported beams in RRM measurement reports do not represent the current UE reception status. Alternatively, there could be active beam management, but this require the UE to de extra L1 measurements and send reports, thus increasing power consumption.

Yet another reason to perform RACH is that it allows the SCG to know when the UE is ready to monitor PDCCH on the PSCell.

A number of companies were concerned about the delay due to the RACH procedure, but this delay was not evaluated and avoiding RACH requires addressing the above issues.

Question 9a: do companies agree with the above consequences if RACH is not performed for SCG activation? Do companies see other issues if RACH is not used for SG activation?
Question 9b: do companies view RACH delay as a major contribution to SCG activation, e.g. as compared to activation delay such as described in [1]?
Question 9c: do companies see other issues with performing RACH at SCG activation?
	Company
	9a, 9b, 9c
e.g. yes, no, no
	Comments (if any)

	OPPO
	
	For dormancy SCell, the TA is not maintained in R16. For R17 SCG deactivation, we cannot see the necessary to maintain the TA, especially the SCG deactivation is for UE power saving purpose according to WI.

	
	
	

	
	
	

	
	
	


3
Conclusion
According to the received feedback, the rapporteur would like to make the following proposals:
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