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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.

	Apple
	1a – Maybe, 1b-yes
	We think Ericsson’s scenario and others like that can be used for SCG activation/deactivation where the emphasis is on low-latency transition between activation and deactivation. So for the question on whether SCG can be configured at addition to be in deactivated state is dependant on RAN2’s design of deactivated state such that the transistion to activated state is fast while minimizing power consumption. 

	Futurewei
	Yes, maybe
	The application scenarios could be for high quality videos with large throughput and low delay requirements. The instant throughput supported by the PCell maybe limited by its radio channel condition and its load. To ensure the QoS of the video service, it would be beneficial to pre-configure a PSCell in deactivated state standby if such a resource is available in terms of radio condition and capacity. Such a PSCell resource maybe activated when required application throughput is surged, or the PCell radio link condition is degraded, or the PCell is overloaded. There maybe other applications with high through and low delay and interruption requirements.

	NEC
	Not sure, maybe (but not our preference)
	our understanding on this option (i.e. SCG deactivation upon SCG addition) is just preparation for unknown/unsure event in future. At the time of SCG addition, it is not really sure whether the SCG is necessary or not, but the SCG may (or may not) be useful in a following service(s) which may be initiated later or when total throughput requested by a UE becomes higher later due to multiple services.
So, this may be useful only when such service(s) is initiated or UE’s demand (e.g. throughput) becomes higher. Otherwise, this option may end up with nothing in the SCG during this RRC connection. 

	Lenovo and Motorola Mobility
	1a Yes


	The scenario described above seems reasonable. In general, when MN sees possible needs of MR-DC in the future, it can add the SN first while keep SCG deactivated. Then efficient SCG activation mechanisms can be leveraged to reduce the service interruption when MR-DC is actually used. 

	Sharp
	1a yes

1b not sure
	We confirm it could be a use case for addition of a deactivated SCG.

In this case SCG could be activated later for the coming transmission. 

	KDDI
	1a yes, 1b not sure
	1a-we understand that video service is one of the use cases where the transission latency from deactive to active is critical
1b- it's better to design RAN2 spec so that PScell can be added both with deactive state and with active state

	ZTE
	1a yes


	We think the scenario described above makes sense. 

In addition, if we support keeping SCG in deactivate upon SN change procedure, seems this scenario is supported for free?  

	MediaTek
	1a not sure
1b yes
	We are not sure Video traffic will be suitable for PSCell activation and deactivation case. But in general, we think the flexibility to allow RRC control to deactivated state while adding PSCell is needed. 

	China Telecom
	1a yes

1b maybe
	1a-The above scenario has fluctuating throughput and stringent latency requirement. In order to reduce the transition latency, it is reasonable to add a deactivated SCG in advance. 
1b-To reduce the latency and the power consumption, the addition of a deactivated SCG is suitable for the burst data. 

	Ericsson
	1a. Yes
	The use case is relevant, as network should have the freedom to possibly add an SCG in deactivated mode of operation, to dynamically activate it based on traffic conditions, just as in SCell addition. Then, it should be left to network implementation in which situation that is used.

The alternative would be to add the SCG (in activated mode as legacy) to then immediately deactivate it. This is not good, as it would require another round-trip time for that sake (e.g. new RRCReconfiguration and possibly a RRCReconfigurationComplete).

Responding to OPPO, adding the SCG only when the first traffic demand exists would lead to always having a longer delay for the first activation (with addition) compared to the follow up activation. We see no reason for that.

	Nokia
	Yes (maybe)
	If the activation of deactivated SCG is much faster (which it should be) than configuring SCG then it is useful in some scenario to setup SCG prematurely and activated when radio conditions are good. It would also be good to indicate the support of this scenario to RAN4 early enough to let them know work is needed on the requirements.



	Qualcomm
	1a. Yes
	

	CATT
	1-a Yes, 

1-b maybe
	Initial deactivation state for SCG addition can improve the throughput for the scenarios of videos with fluctuating throughput.

	CMCC
	Yes for both
	We understand the motivation to allow addition of a deactivated SCG. Especially for the upcoming video service like the registered MBS video service. We prefer not to preclude the flexibility for network to have a deactivated SCG prepared for the high demand service in the near future.

As mentioned by ZTE, if we want to support the scenario in Q2b, this kind of comes for free.


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.

	Apple
	2a/2b/2c – yes
	Again, we want to view SCG activation/deactivation as a state of SCG and RRC configuration of SCG (PSCell change etc..) should be possible with any of the SCG states. But this argument again hinges on the RAN2 design of activation/deactivation where the latency between deactivation to acativation is fast so that NW can keep the SCG in deactivated state and activate it when there is data.  If the UE and the NW can keep track of the timing etc in deactivated SCG state such that the UE can quickly come out of deactivation on SCG, all transitions are possible, but if the UE has to RACH at every activation, then we have to re-visit all of these.

	Futurewei
	Yes, not sure, yes
	Due to the mobility, the radio condition of the UE with the deactivated PSCell degraded below the accepted level/threshold, and if there is another candidate PSCell meets the radio condition requirement, it would be beneficial to switch the standby PSCell even it is in deactivated state. 

Not sure if there is any scenario, the UE has to access and connect to the new PSCell first then get into the deactivated state.

If the PSCell is overloaded, it is beneficial to request the PCell to redirect the UE to another PSCell even just for the purpose of standby.

	NEC
	Yes, no, no
	unlike the PSCell addition, the SCG has been already used until PSCell change. If the target does not think the PSCell would not be so necessary at the time of PSCell change, the target can select the deactivation. There is no additional signaling compared to keep it activated.

	Lenovo and Motorola Mobility
	2a Yes
	It makes sense to keep the SCG deactivated after PCell change if it has been deactivated before PCell change. 

	Sharp
	2a yes

2b yes

2c maybe
	For 2a, we share with Futurewei that it is not so clear that the UE has to access and connect to the new PSCell first then get into the deactivated state. However, we think source Deactivated->target Deactivated should be supported.

For 2b, it could be gNB implementation to deactivate SCG when PScell is changed. So source Activated->target Deactivated should be supported.
Related to Q6c, if RA is initiated at PSCell change, it may be needed to discuss whether it is possible to perform RA while the initial state is deactivated.

	KDDI
	2a yes

2b yes

2c yes
	2a-Considering the UE mobility, we may want to introduce the same scheme as PSCell addition, PSCell change both with deactive state and with active state.

 2b-Whether RA is initiated at the PSCell change can be discussed  with 2.6 RACH

	ZTE
	2a Yes
	We believe this is one important scenario that we need to support for SCG deactivation. 

We can further discuss whether RA towards target PSCell should be performed in this case. 

	MediaTek
	Maybe
	We are in general to support RRC control flexibility and thus PSCell change and still keep SCG in deactivated should be possible. We however think the flow need further discussed. Not sure whether RACH is necessary in this case. 

	China Telecom
	2a yes
	In order to support the UE mobility, the deactivated PSCell should be changed when the radio condition of the deactivated PSCell drops below a threshold. 

	Ericsson
	2a. Yes

2b. Maybe
	2a) Yes. In our view it is useful to change the PSCell while the SCG is deactivated and that the SCG remains deactivated. Activation/deactivation should be mainly triggered by traffic activity, and that may not happen at the same time as mobility. 
The question is how to achieve that? Rapporteur describes 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”. In our view this is not a regular PSCell change procedure, as changes are required: i) at the UE the deactivated SCG needs to transition to activated SCG; ii) at the network side, in the case the SN is kept during PSCell Change, the SN would always have to change the SCG’s mode of operation to activated upon PSCell Change. As traffic demands may likely remain the same before and after the PSCell change, the network would have to send another RRCReconfiguration to the UE to deactivate the SCG, after the PSCell Change (not signalling efficient), and possibly have further inter-node signalling with the same target SN it has just communicated during SN change/kept, which is quite inefficient in terms of signalling.
2b) The target SN should have the freedom to set the SCG state upon PSCell Change.

	Nokia
	Yes
	Similar reasons as configuring deactivated SCG. 

Secondly if we have possibility to configure SCG as deactivated then it is easier to support SCG change than not to support it. 

	Qualcomm
	2a. Yes
	

	CATT
	2-a yes,

2-b yes,

2-c yes
	If the quality of the SCG is bad, if PSCell change is not performed, longer latency will be led in when the PSCell is activated upon data arrival on SCG side, and considering the fluctuating throughput e.g. video, keep the SCG to be deactivated upon PSCell change can fast transit the SCG to be activated state while reduce power saving.

The NW can also configure the PSCell to be deactivated state even the source PSCell is activated state. Due to the traffic or the source PSCell is R15/R16 gNB which doesn’t support deactivated SCG, and the target PSCell is R17 gNB and the NW want to reconfigure the SCG to be deactivated SCG.
For 2-c I wonder the question is “at PCell change”? if it is “at PSCell change” For question 2-c, see above comment.

	CMCC
	Yes
	It is possible that the SCG goes back to deactivated if there is no need for data transmission on the SN leg. The SCG state is mainly resulted from the data transmission, not the mobility.

Though the RACH part is still under discussion, we prefer that the UE needs to perform a random access towards the target PSCell to finish the PSCell change procedure. The following state of SCG is under control of the NW, i.e. activated or deactivated state is configurable.


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 
	

	Apple
	Yes
	

	Futurewei
	Yes, no
	Maintaining SCG deactivated through a HO would be beneficial on signalling saving although it is not critical. 

	NEC
	Yes, maybe
	similar comment to PSCell change above. 

Also, as this is HO, target MCG may have more radio resources (e.g. wider BW, more CCs) than source MCG and the PSCell/SCG may not be so necessary urgently. Then, target may decide to deactivate the SCG.

	Lenovo and Motorola Mobility
	3a Yes with comment
	It can be up to the target MN to decide whether to keep the current or change the SCG as well as deciding whether the new SCG is activated or deactivated similar as PSCell addition scenario in Q1.

	Sharp
	3a yes

3b yes
	Regarding to 3b, CHO should be considered

In R2-109bis-e, it was agreed that 
2 We will not preclude SCG configuration in RRC Reconfiguration with conditional reconfiguration. Limit to cases without RAN3 impact.

	KDDI
	3a yes

3b yes
	

	ZTE
	Yes
	

	MediaTek
	Yes
	

	China Telecom
	3a Yes


	When the SCG is deactivated, the PCell could perform handover. After the handover, the SCG change and SCG activation/deactivation should be determined by the target NW.

	Ericsson
	3a. Yes
	If the UE is in MR-DC and a handover is triggered, target MN may decide to change, release or keep the SN. It the target MN decides to release the SN, there is no issue with the SCG state/mode of operation. The cases we are discussing here are when the target MN decides to keep or change the SN.

As we discussed in the previous question, as traffic demands may likely remain the same before and after the handover, we don’t see the need to activate the SCG automatically. The network would then have to deactivate the SCG, after the PSCell Change, which is not signalling efficient, and would also include extra inter-node signalling.
Again, the target SN should have the freedom to set the SCG state during handover (MCG change), with or without PSCell change.

	Nokia
	Yes
	If the target MN wants to retain the SCG as deactivated then fine. 

	Qualcomm
	3a. Yes
	Similar to the scenario above, the network may want to keep the SCG activated upon handover (PCell change) without PSCell change.

	CATT
	3a yes,

3b maybe
	For the scenario, before the HO, the SCG is activated, considering the target PCell may reconfiguration the radio bearer configuration to adjust the load between the MN and SN and for power saving intention, the target MN may reconfigure the MN to be responsible for more radio bearer and the SN to be responsible for less radio bearer and the target MN set the SN to be deactivated. Or the source PCell is R15/R16 gNB which doesn’t support deactivated SCG, and the target PCell which is R17 gNB want to reconfigure the SCG to be deactivated SCG.

	CMCC
	Yes
	As we mentioned before, the SCG state is under control of the NW and is chosen based on the need of data transmission.


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 
	

	Apple
	Yes
	Based on our comments to Q2(a/b/c)

	Futurewei
	Yes, yes.
	For delay sensitive variable rate services, it is more desirable to resume the SCG when there is a surge of the application rate than being forced to add a PSCell in this case. 

As explained in previous questions, the radio link degradation and overload at the PCell can trigger the PCell to activate the PSCell for support.

	NEC
	maybe, no
	compared to PSCell change or HO, we do not see much necessity because at the time of resuming, radio link information for SCG may not be sufficiently available at the network and thus the network should get more information by activation the SCG (if SCG is to be resumed). However, no specific stopper is seen, either, given other cases are also to be supported.

	Lenovo and Motorola Mobility
	4a Yes
	

	Sharp
	4a yes

4b no
	

	KDDI
	4a yes

4b no
	We share the comments with NEC

	ZTE
	4a Yes
	In Rel-16, when performing RRC Resume, SCG can either be resumed or released. However, if UE triggers a RRC Resume procedure only for RANU purpose or the UE has low throughput, it is unnecessary to retore the SCG context, and also it is not suitable to release the SCG context. So one possible solution is to keep the SCG in deactivated state in this case. 

	MediaTek
	Yes
	

	China Telecom
	4a Yes

	In order to meet the requirement of the delay-sensitive service, which has variable data rate, it is reasonable to resume the deactivated SCG when the data rate increases.   

	Ericsson
	4a. Yes
	The scenario is relevant. This is somewhat similar to handovers and PSCell changes, except here network may not know whether UE will require an SCG or not. However, this is like when network add SCell(s) in advance without activating them.

	Nokia
	Less than above
	As in this scenario it is less likely NW has sufficient information to judge it might be difficult to do decision in which state to put SCG. Of course NW could always put to deactivated and once NW has sufficient information move to activated. Generally if reconfiguration messages allow direct deactivation of SCG then it might be easiest from procedural point of view to allow this in most of scenarios. Resume might be bit different as it uses different signaling compared to reconfiguration/adding/handover of SCG. 



	Qualcomm
	4a. Yes
	

	CATT
	4a yes,

4b maybe
	Based on our comments of Q3

	CMCC
	4a 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.

	Apple
	Yes and yes.
	

	Futurewei
	Yes, yes
	

	NEC
	Yes, yes
	we also assume SRB3 is not available when SCG is deactivated 

	Lenovo and Motorola Mobility
	5a Yes,

5b Yes
	We assume 5b is asking when SRB3 is established but SCG is deactivated, shall the UE report RRM measurement via SRB1. 

	Sharp
	5a yes

5b yes
	

	KDDI
	5a yes

5b yes
	

	ZTE
	5a Yes
	Question 5b is unclear to us.

	MediaTek
	5a – yes

5b - yes
	5a - Reuse original principle is preferred

5b – SRB3 is anyway not possible to use during SCG deactivation



	China Telecom
	5a yes

5b yes
	When the SCG is deactivated, the SRB3 should be suspended. And the UE transmits the MeasurementReport messages via SRB1. 

	Ericsson
	
	Regardless if SRB3 is configured or not, if SCG is deactivated, only SRB1 can be used, it’s obvious.

	Nokia
	Yes, yes
	. Measurements continue as in rel-15/16 as if SRB3 is not configured thus only possibility is to deliver via SRB1

	Qualcomm
	5a. Yes

5b. Yes
	

	CATT
	5a, yes

5b, yes with comments
	If the Q5b means “do companies agree that, when SRB3 is 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”, the response is yes.

	CMCC
	Yes for both
	


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. 



	Apple
	6a – yes, 6b – yes, 6c - depends
	UE can initiate RACH on PSCell after the UE moves to activated state from deactivated state if the reconfig does a new PSCell and the SCG is deactivated at the reconfig. In a sense we are deferring the RACH, acknowledging that the first activation would take longer time. But we are not very strong on this, and are open to other RAN2 views.

	Futurewei
	Yes, yes, no
	When SCG is in deactivated state, the UE can receive the SCG RRC reconfiguration encapsulated in MCG RRC reconfiguration message and take action accordingly as suggested in 6b.

If the RRCRconfiguration indicates a new PSCell to the UE and request the UE stay inactivated with the PSCell, the UE should not initiate random access to the new target PSCell. The access can be triggered at a late time due to the arrival of data at the network or at the UE. 

There will be some change in RRCReconfiguration IE to indicate a new PSCell but the UE need to pending access to the new PSCell for PSCell change in deactivated state. Actually, the behaviour of pending access after RRCReconfiguration received is already conducted in CPAC. The difference is that the access triggering mechanism is different. 

	NEC
	yes, yes, see comment
	firstly we understood the question assumes SN-initiated procedure based on SN-configured measurement.

For 6a, we assume intra-SN PSCell change. Inter-SN PSCell change may need to check with RAN3.
For 6c, we see some benefits if the network can select either RA or no RA. If the network selects “no RA”, the UE shall initiate RA upon SCG activation later.

	Lenovo and Motorola Mobility
	6a, Yes

6b Yes

6c maybe yes 
	

	Sharp
	6a yes

6b yes

6c no
	Regarding to 6c, the excepted SCG state after Pscell Change should be discussed firstly. It means that initating of the RACH may cause SCG activation if RACH is initiated only SCG activation state. See our comments on question 2a-2c


	KDDI
	6a yes

6b yes

6c yes
	For 6c, we consider RA can be discussed with 2.6 RACH

	ZTE
	6a Yes

6b Yes

6c Depends
	6c relates to question 2a, that we should adopt the same principle for both cases.

We tend to agree with NEC, maybe it is beneficial to let network to decide whether to perform RA or not (e.g. based on the cell type). 

	MediaTek
	6a Yes

6b Yes

6c Depends
	6c – It depend on whether the new PSCell is still in deactivated state. If the new PSCell is still in deactivated state, we think that RACH is not necessary. 

	China Telecom
	6a yes

6b yes 

6c Depends
	6a- When the SCG is deactivated, the UE can receive an SCG RRCReconfiguration message embedded in an MCG Reconfiguration message on SRB1. 

6c- Whether the UE should perform random access towards the target PSCell may be decided by the target NW. 

	Ericsson
	6a. Yes

6b. Yes

6c. See comment
	6a) We have not discussed yet the signalling for SCG activation/deactivation, but it seems obvious that changes to the SCG configuration should be supported for a deactivated SCG.
6b) Agree, but first we need to agree if the UE can remain deactivated or not i.e. if target SN can set the SCG to deactivated.

6c) In legacy the UE always performs a random access during a PSCell change. If the target SCG has been set as deactivated, it can however be questioned if random access should be performed if the SCG is deactivated in the target PSCell. In other words, what should determine RA would be the target SCG state.

	Nokia
	yes, yes, yes
	Suggested behavior in 6c is a simple approach that any PSCell change results in SCG activation. This could be baseline and then enhancements on top can be discussed like discussed in few questions earlier about direct deactivation of SCG.

	Qualcomm
	6a. Yes

6b. Yes

6c. Depends on whether SCG is indicated to be deactivated or activated
	Regarding 6c, it is possible for SCG to be indicated as activated in the RRCReconfiguration if data arrives that requires SCG resources during the PSCell change procedure. In this case, the UE should initiate random access towards the new PSCell. 

If SCG is indicated to be deactivated in the RRCReconfiguration, UE should not initiate random access towards the new PSCell.

	CATT
	6a yes,

6b yes,

6c depends
	6a 6b can make sure an available PSCell for UE when the SCG is activated.

As for 6c, whether RACH can be initiated immediately upon reception of the PSCell change command or the RACH can be deferred to be performed upon activation of SCG should depend on the discussion of the UE behaviour during SCG deactivation. if the RACH can be performed during the SCG deactivation, or the DL/UL beam should be kept sync during the SCG deactivation, the RACH can be performed immediately upon reception of the PSCell change command.

	CMCC
	Yes, yes, yes
	We prefer to be aligned with the UE behaviour in the PSCell change mentioned in Question 2.


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. 



	Apple
	7a – yes but only deactivated state, 7b – yes
	We are not sure why SCells have to be in activated stated at all when SCG is deactivated. They should be in deactivated, dormancy can be considered, but the CSI feedback puts additional load.. maybe this can taken up later in R17 or R18?

	Futurewei
	Yes, yes
	The reconfiguration procedure can be applied to any cell in deactivated SCG including PSCell and SCell.

	NEC
	Yes, Yes
	for 7b, we expect this will have less impact compared to PSCell change and when the PSCell change happen, it would be possible to change SCell(s) as well.

	Lenovo and Motorola Mobility
	7a Yes

7b Yes
	

	Sharp
	7a yes

7b yes
	When SCG is deactivated, the associated SCG Scells should be in deactivated state.

Regarding to 7b, current a SCG Scell could be configured as deactivated. So we think it is possible to manage SCG Scell in deactivated state.

	KDDI
	7a – yes but only deactivated state, 7b – yes
	When SCG is deactivated, the associated SCG Scells should be in deactivated state

	ZTE
	7a Yes

7b Yes
	We think when SCG is deactivated, all SCG SCells should be in deactivated state (not configurable).

	MediaTek
	7a yes

7b yes
	We think that SCG SCell should be deactivated while put PSCell to deactivated state. Either the NW should deactivate the SCG SCell first or the suspend SCG trigger the deactivation of all SCG SCells. We are ok to have reconfiguration on deactivated SCell (same as current SPEC).

 

	China Telecom
	7a yes

7b yes
	When SCG is deactivated, the SCG SCells should be in deactivated state.

	Ericsson
	7a. Yes

7b. Yes
	

	Nokia
	Yes (both) 
	More generally Scells should be deactivated whenever SCG is deactivated for simplicity

	Qualcomm
	7a. Yes

7b. Yes
	

	CATT
	7a maybe only deactivated state
7b not sure
	It is obvious the normal activated SCell shouldn’t be support during the SCG deactivation, it is obvious the all SCells to be deactivated can be supported. We are not sure whether the dormancy SCell can be supported, the impact on the spec and the benefit can be discussed to determine whether the dormancy SCell can be supported during SCG deactivation.

As for 7b, if the SCG activation is with one or more SCell activation however the SCell is out of coverage with bad link quality, the UE will trigger Failure information report or SCG failure report. From this point view, it is better to allow the SCell add/release/reconfiguration to avoid SCell failure handling.

However the above problem can be avoided by SCG activation with only PSCell activation or SCG activation with SCell reconfiguration/release/add if the SCG activation command is RRC signalling. So whether the SCell add/release/reconfiguration is allowed during SCG deactivation should base on further discussion e.g. the SCG activation command format.

	CMCC
	Yes with comments
	We think reconfiguration procedure can be reused and SCells in the deactivated SCG can be deactivated, dormant or released state configured by the NW. 


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.

	Apple
	8a – Yes, using configurable option,  8b – yes 
	We can study additional relaxation for 8b.

	Futurewei
	Maybe, yes
	Essential RRM for supporting deactivated PSCell mobility should be maintained. Maybe some non-essential carriers for PSCell mobility need not be monitored.

For RRM relaxation, existing mechanisms should be sufficient. We may check with RAN4 for input on parameter settings.

	NEC
	Yes, yes
	For 8a, this should be configurable, as it is difficult to specify a specific rule in the spec.

For 8b, we assume something like measCycleSCell should be considered as a starting point, while it may be good to ask RAN4 about this aspects.

	Lenovo and Motorola Mobility
	8a, no 

8b, yes.
	RRM measurements are useful for some purpose, e.g. DL sync, or providing measurement results for PSCell change or something else, so we don’t see the usefulness to stop certain RRM measurements, e.g. for certain carriers, when SCG is deactivated. 

	Sharp
	8a no with comments

8b no with comments
	At least, no restriction on the SN-configured RRM measurements could be a baseline. If it is identified any beneficial restriction, stopping the corresponding RRM measurements could be possible.

	KDDI
	8a yes

8b yes
	For 8a, this should be configurable, as it is difficult to specify a specific rule in the spec.

For 8b the additional relaxation may require some coordination with RAN4

	ZTE
	8a Yes

8b open
	Network may configure RRM measurements on different frequencies for different purposes (e.g. PSCell mobility, load balancing, etc), but not all of them are necessary when SCG is deactivated. So we are open to discuss the configurable approach. “fix rule” is unclear to us right now. 

For 8b, we are fine to check with RAN4 on measCycleSCell, but we prefer not to spend much time on exploring measurement relaxation mechanisms. 

	MediaTek
	Open for discussion
	We are in general fine to have relaxed RRM or only subset of measurement in SCG suspension state. But would like to have more detail on the mechanism before making the decision.

	China Telecom
	8a yes

8b yes
	8a- In order to reduce the power consumption, some RRM measurements can be stopped. In addition, RRM measurement mechanism should be configurable to meet different scenario requirements.
8b- The existing relaxed RRM measurement mechanism may be sufficient. But it should coordinate with RAN4 to determine the parameters.

	Ericsson
	8a. Yes

8b. Yes
	8a) A first alternative is to keep same measurements as defined in SCG MeasConfig. The benefit is simplicity, but the drawback is the possible need for unnecessary measurement gaps (that may penalize MCG’s throughput) and the additional power consumption e.g. if inter-frequency measurements are supported.

A second alternative is to rely on an explicit reconfiguration, but the efficiency depends on what signalling is supported for deactivation/activation. If the signalling is always an SCG RRCReconfiguration, we can rely on explicit signalling, as that may be applied before the SCG being deactivated. However, if an MN RRCReconfiguration can indicate the SCG to be deactivated (or a MAC CE), an explicit SCG measConfig reconfiguration becomes cumbersome, as rules could be useful. Hence, a rule-based approach depending on the use cases that are foreseen can be discussed e.g. only intra-frequency SCG measurements are supported while others are suspended.
8b) Concerning the relaxation, we believe that should be discussed in RAN4, as usual.

	Nokia
	8a – Yes

8b – Impossible to answer
	RRC based deactivation signaling can easily achieve desired reconfiguration by network if seen necessary. Thus we consider RRC based deactivation should be baseline as lower layer signaling does not easily allow reconfiguration of measurements/radio bearers. 

There are no requirements for deactivated SCG so there is nothing to relax. But we agree non-DRX activated cell requirements are too strict if that would be baseline. 

	Qualcomm
	8a. Yes

8b. Yes, FFS for RRM relaxation mechanisms
	Regarding 8a, our views are as follows.

1. UE should perform PSCell measurements since they are required for various reasons, e.g., for triggering PSCell change, for network to decide whether to keep PSCell upon handover.  

2. There should be limitations on performing measurements on configured SCG SCells or on SCG neighbour frequencies because of the following reasons:

- There may be MCG performance impact due to configuring gaps for performing measurements;

- There is power consumption due to performing measurements.

The limitations could take various forms, e.g., for a limited number of frequencies/SCG SCells measurements may be configured, intra-frequency measurements only may be configured.

Regarding 8b, we would like to further study RRM relaxation mechanisms, and propose that this be kept FFS.

	CATT
	8a Maybe,

8b yes
	Essential RRM measurment for PSCell mobility should be maintained, as for SCell not sure, and if the RRC is used as the command for deactivation SCG, NW can reconfigure the measureConfig to avoid inessential RRM measurement.

Existing mechanism can be used.

	CMCC
	8a-Yes for configurable;

8b-Open
	


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.

	Apple
	9a – yes, 9b – yes, 9c - no
	9a – the consequences without RACH at SCG activation can be solved with a longer periodic SRS. And at activation, RAN4 can provide the requirement on when the UE should be ready with PDCCH reception assuming timing maintenance with SRS/longer TAT etc…
9b – RACH would be a major delay. Infact the delay will be similar to SCG addition for known timing PSCell, with no advantage of SCG deactivation.

9c – we think the delay is the main aspect, other RACH does help with many aspects. 

	Futurewei
	Yes, no, no
	Different from dormancy SCell which is in activated state, in the deactivated state, power saving is more of concern. Otherwise, it defeats the purpose, the SCG should just stay in activated state. In the scenario of TAT expired and RACH has to be performed, it is ok to perform RACH.

	NEC
	Yes, no, see comment
	for 9b, SN initiated SCG activation is assumed, the activation message or signaling from SN via MN in MCG is also delay factor.

for 9c, we prefer to go for the following approach in this meeting:

- confirm that the UE shall initiate RACH when the SCG is activated, if the network requests the UE to do so via activation message/signaling.

FFS: request is explicit or implicit (e.g. RACH config)

FFS: how to send activation msg/signaling by the network (MN or SN).

- confirm that the UE shall initiate RACH when the SCG is activated, if the UE does not maintain the valid UL timing, e.g. UL has not yet been synchronized due to SCG deactivation upon SCG addition (if agreed), TAT has expired (if agreed to maintain TAT in deactivated SCG).
- FFS other possibilities

	Lenovo and Motorola Mobility
	9a Yes

9b no


	Given that UE will not regularly transmit in UL, e.g. SRS transmission is ruled out during online discussion, and UE does not monitor PDCCH so cannot receive TA command in MAC CE, we believe RACH is necessary for UL time alignment if associated TAT expires. 

Regarding the delay caused by RACH, it’s essentially a balancing work between power consumption and delay, in our understanding, power consumption is the main motivation behind SCG deactivation and thus should be prioritized. 

	Sharp
	9a yes

9b yes

9c no
	

	KDDI
	9a yes

9b yes

9c no
	9a-It will have negative impact in terms of power consumption. but Apple suggests above we can have some enhancement for alleviate its drawbacks. We would like to keep balance between power consumption and latency

9b-we share the view with Apple, we think delay is the main point factor


	ZTE
	9a Yes

9b Yes

9c no
	Not sure the intention of Question 9a is to confirm RACH should always be performed when activate the SCG? 

In our understanding, if TAT timer does not expire, it should be ok to not perform RACH. For the latency of pure Uu interface, we think RACH delay is nonnegligible. 

	MediaTek
	9a yes

9b no
9c no
	9a – If TAT time is still running, we agree not no RACH is needed.

9b – The assumption on Tsearch = 0 is not suitable, for unknown cell or for FR2, we believe that Tsearch is much larger than RACH time. That’s why we think temp RS may also be applicable for PSCell activation to speed up the search time.
9c – We think no problem to perform RACH for SCG activation


	China Telecom
	9a yes 

9b yes

9c no 

	9a- As long as the TAT is running, we think the UE timing is still accurate. So, the RACH is not necessary.
9b- For Uu interface delay, the RACH delay is considerable. 
9c- The main concern of the RACH procedure is delay. 

	Ericsson
	See comments
	9a) The consequences are obvious and have been acknowledged during the meeting and in the contributions. It is also obvious that we agree that we need to support a solution requiring RACH in some cases.

The more interesting question is in which cases the UE would not be required to perform RA (e.g. TAT running, BFR is not declared, if UE remains performing CSI for the SCG and if so, how) and what should be done upon activation.

9b) Yes, taking also the DL fine sync and SIB reading into account, which is needed before RA, it becomes a significant part of the SCG activation. Defining a Rel-17 solution that is not significantly better in terms of activation delay than Rel-15 Release and Add makes this feature completely useless, no matter how much power is saved.

Concerning comments made on the power saving: the feature is not only for power savings, but also for an efficient activation. A very efficient feature for power savings only exists already since Rel-15: Release and Add. That solution however has a negative impact on the performance and may therefore lead to that the SCG instead is kept activated all the time

	Nokia
	9A In some scenario RACH is needed. 

9b, possibly, 

9c no
	We need to continue studies whether it would be possible to keep TA running but this is not major importance at this point. Nevertheless we do not need to have uplink sync update mechanisms as we do not expect UE to do UL transmission while SCG is deactivated. 

	Qualcomm
	9a. Yes, agree except for enabling SCG to know when UE is ready to receive PDCCH 

9b. No

9c. No
	Regarding 9a, we agree with the reasons mentioned above as to why upon SCG activation UE needs to RACH, except for the last reason. In cases where RACH may not be required – for example, when TAT is not expired – the MN can indicate in the SCG activation command to the UE when UE should begin monitoring PDCCH on the PSCell. In this case, MN also needs to send an indication to the SN. 

Regarding 9b, it seems to us that the RACH delay would be small. We define here the RACH delay as the time from when UE transmits the RA preamble to when UE completes processing Msg4 (Contention Resolution) (in case of CBRA). The RACH delay can be even smaller if CFRA or 2-step RACH is configured.    

The RACH delay we define above should be distinguished from the activation delay as described in [1], which is the delay from the time UE receives the SCG activation command to the time UE is ready to transmit the RA preamble.

Regarding 9c, we do not see any other issues with performing RACH at SCG activation.

It also seems to us that there is a difference between SCG release and add and SCG activation. After SCG release, subsequent SCG addition may involve worse delay than transition from SCG deactivated to SCG activated. 

Upon entering SCG deactivation, the SN terminated data radio bearer configuration is kept, and the core network tunnels are also kept. Upon SCG release, the SN terminated bearers will be typically released. The corresponding core network resources and tunnels also have to be released. When subsequently SCG is added, the corresponding core network resources and tunnels have to be created as well as bearer (PDU session) establishment procedure has to be initiated from the core network. So, the overall delay from the time DL application data, for example, becomes available at the UPF to the time data transmission actually begins over the SCG should be typically higher in the case of SCG release and add than in the case of transition from SCG deactivated to SCG activated.

 

	CATT
	9a not sure,

9b yes,

9c no
	If the TA is keeping, and the beam management is performed to keep the UE with available DL/UL beam with the SCG, it is feasible that without RACH upon SCG activation. As for how the SCG can get acknowledge of when the UE is ready for PDCCH monitor can depend on the signalling procedure design. 

RACH would be the major delay. Comparing with SCG addition, the advantage of SCG deactivation is not obvious..




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