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1. Introduction

In RAN#86 meeting, a new WI for DCCA enhancement is approved for R17 NR. Two objectives are specified in WI [1].

1. Support efficient activation/de-activation mechanism for one SCG and SCells 

· Support for one SCG  applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]

· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]

· This objective applies to FR1 and FR2

2. Support of conditional PSCell change/addition [RAN2,RAN3]

· support scenarios which are not addressed in Rel-16 NR mobility WI

in RAN2#113bis agenda, there is an agenda item for SCG deactivation.

8.2.2.3
Activation of deactivated SCG  

This agenda item may use a summary document (decision to be made based on submitted tdocs).

Including discussion on SCG activation details: How does MN/SN/UE request SCG activation and can the request be rejected? Is usage of random access at SCG activation UE or network decision?

In this paper, we would like to discuss below issues due to SCG deactivation and activation.

· How to trigger SCG activation? 

· SCG activation command?

· SCell state and first active BWP after SCG activation?

· RACH after SCG activation?
· S-KgNB update after SCG activation?
2. Discussion on SCG activation
Issue 1: How to trigger SCG activation? 

For a suspended SCG, both DL arrival and UL arrival events will trigger the SCG activation from deactivation state. We assume only SCG bearer has data arrival will trigger SCG activation. There are 8 cases for data arrival.

	Data arrival cases
	Description 

	Case 1
	DL data arrive on the MN side involve SCG bearer 

	Case 2
	DL data arrive on the MN side not involve SCG bearer 

	Case 3
	DL data arrive on the SN side involve SCG bearer 

	Case 4
	DL data arrive on the SN side not involve SCG bearer 

	Case 5
	UL data arrive on the MN terminated bearer involve SCG bearer 

	Case 6
	UL data arrive on the MN terminated bearer not involve SCG bearer 

	Case 7
	UL data arrive on the SN terminated bearer involve SCG bearer 

	Case 8
	UL data arrive on the SN terminated bearer not involve SCG bearer 


If DL data arrive on MN side, MN can evaluate if the suspended SCG should be activated based on the bearer of the arrival data. If the DL data arrive on SN side, SN should also evaluate if the suspended SCG should be activated. If so, the SN ACTIVATIY NOTIFICATION may be changed or define new Xn signalling to trigger the SCG activation. If UL data arrive, the UE will evaluate if the SCG activation is necessary and send a SCG activation request to MN.
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Proposal 1: When SCG bearer is used due to DL or UL data arrival, the SCG activation will be triggered.

In RAN2#113 meeting, RAN2 agreed that:

Agreements

1a 
SCG activation can be requested by MN/SN/UE. FFS on how to accept/reject the procedure. FFS which signalling is used.

1b 
SCG deactivation can be requested by MN/SN. FFS whether UE can request deactivation. FFS on how to accept/reject the procedure. FFS which signalling is used.

3 
RRC signalling is defined for the interaction between UE/MN and MN/SN in SCG activation/deactivation. FFS if lower-layer signalling is needed.

Agreements

1
NW-triggered SCG activation is indicated to the UE via the MCG.

9
NW-triggered SCG deactivation can be indicated to the UE via the MCG. FFS via SCG

RAN2 agreed that NW-triggered SCG activation is indicated to the UE via the MCG, e.g. DL arrival on MCG side or SCG side involve SCG bearer case. RAN2 also agreed that RRC signalling will be defined for SCG activation.
For RRC signalling case, it is better to use 2 step RRC message with UE response of SCG activation.
Proposal 2a: 2 step RRC message with UE response of SCG activation is used for SCG activation for network triggered SCG activation. FFS define new RRC procedure or reuse RRC Reconfiguration procedure.

Proposal 2b: UE will send 1 step RRC message to request SCG activation due to UL data arrival and trigger network to perform SCG activation procedure. FFS define a new RRC message or reuse UEAssistanceInformation message. 
In last RAN2 meeting, RAN2 agreed that MCG will send SCG activation command to UE and SN and SCG activation can be requested by MN/SN/UE. but FFS on how to accept/reject the procedure and FFS which signalling is used. For our understanding, we cannot see the case to reject SCG activation from UE point of view. For SCG reject, it is up to RAN3 to discuss.

Proposal 3: The UE will not reject the SCG activation command from MCG.

Issue 2: L2 SCG activation command?

In last RAN2 meeting, RRC signalling is defined for the interaction between UE/MN and MN/SN in SCG activation/deactivation. FFS if lower-layer signalling is needed.

RAN2 also agreed in previous meeting, SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO.

The RRC signalling is baseline for SCG activation and deactivation especially when SCG configuration is changed. Consider the delay of SCG activation, we prefer to use MAC CE here for low delay of SCG deactivation. 
Proposal 4: SCG activation/deactivation command via MAC CE is supported.
Issue 3: Specify SCell state and first active BWP after SCG activation?

In RAN2#113 meeting, RAN2 agreed that all SCG SCells are deactivated state when SCG is deactivated. FFS for PSCell.

3 
Confirm that there is no support of SCell dormancy for SCG SCells within a deactivated SCG.
When UE receive SCG activation command from network, the PSCell should be activated state obviously. But it is not clear for other SCells. In order to active the SCell quickly, it is better to indicate the SCell state and active BWP per active SCell in SCG activation command. 

Proposal 5: The network will indicate the SCG SCell state and corresponding active BWP in SCG activation command.

Issue 4: RACH after each SCG activation?

In RAN2#112 meeting, RAN2 agreed that to support PSCell mobility. But FFS for the RACH for PSCell change and SCG activation.
6b: The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH towards the target PSCell, in that case.

(FFS if RACH is needed for SCG reactivation

In RAN2#113 meeting, RAN2 discussed the RACH issue after SCG activation and reached below options and open issues.

2
The UE behaviour when the SCG activation is indicated to the UE via the MCG is one or more of the following options:

option 1)
similar to reconfiguration with sync, i.e. the UE always initiates random access to the PSCell.

option 2)
in certain cases:

-
the UE does not initiate random access and monitors PDCCH on the PSCell (at the latest after the specified processing time).

-
the SCG can schedule data transmission on the PDCCH

The UE decides not to perform random access (one option to be selected):

option 2a) if the TA timer is still running and possibly other conditions (FFS how TAT starts)

option 2b) based on the contents of the SCG activation indication

FFS for option 2a): in the SCG deactivated state, the UE monitors some DL beams (FFS if the same as BFD or RLM) and, if the UE sees that the beams are not good enough (details FFS), the UE either (one of the options to be selected):

-
will perform random access upon reception of the next SCG activation indication from the MCG

-
reports measurement results (details FFS) via the MCG and wait for reconfiguration.

· FFS if in absence of PDCCH monitoring and UL transmission, and it is possible to assume that TA is valid when the TA timer has not expired.
The issue is related to the PSCell sate during SCG deactivation. If PSCell is deactivated state, we cannot see the necessary to perform RACH after each PSCell change. After SCG activation, the UE should perform RACH to the PSCell to obtain the synchronization with PSCell. 

If the PSCell is dormant state, we think the UE will maintain the CSI measurement, beam management and AGC setting, so the UE should perform RACH after each PSCell change. In this case, the UE will also perform RACH after SCG activation because the UE will lose the UL synchronization. Some companies intend to introduce a timer to control TA validity and decide whether RACH procedure is necessary or not. however, we do not think a timer can decide the TA validity, i.e. the TA is valid when the timer is running. In TA maintain procedure, the network will decide to adjust the TA value according to uplink measurement and send delta TA to the UE if the network evaluate the change of TA. The main purpose of TA timer is to control UE whether to lose UL synchronization and also including TA validity. For SCG deactivation, the network cannot send TA command to the UE even if the network evaluates the TA change and furthermore it is also not clear where there is UL signal for the network to evaluate the TA change. So the timer is not enough to decide the TA validity.

Observation 1: The timer is not enough to decide the TA validity.

Even if the TA is validity, the RACH should also be performed even if the TA timer is running if there is BFD declare. The UE will perform RACH to get good beam. If ReconfigurationWithSync is provided by network (SN), RACH to PSCell is also should be performed no matter the TA is valid or not.

Observation 2: TA validity is not enough to decide the RACH performing to PSCell after SCG activation.
SCG deactivation is for UE power saving and we prefer not to perform RACH after each PSCell change. No matter which case, the RACH should be performed due to SCG activation. 

In order to active the SCG quickly, the SCG activation command can includes the CF-RACH resource for SCG activation.

Proposal 6: The RACH is always performed to PSCell only when the SCG is activated, i.e UE will not perform RACH after each PSCell change.
Proposal 7: CF-RACH is supported when SCG is activated. 
Issue 5: S-KgNB update after SCG activation?

For RRC_INACTIVE state, after each activation from RRC suspend, the key will be update based on Horizontal derivation or vertical derivation based on availability of new NCC.
We are not sure if there is security risk if the SCG key is not update after SCG reactivation.

Proposal 8: Send LS to SA3 whether the S-KgNB should be update when the SCG is activated.
3. Conclusions

Based on the discussion above, we propose:

Proposal 1: When SCG bearer is used due to DL or UL data arrival, the SCG activation will be triggered.

Proposal 2a: 2 step RRC message with UE response of SCG activation is used for SCG activation for network triggered SCG activation. FFS define new RRC procedure or reuse RRC Reconfiguration procedure.

Proposal 2b: UE will send a 1 step RRC message to request SCG activation due to UL data arrival and trigger network to perform SCG activation procedure. FFS define a new RRC message or reuse UEAssistanceInformation message. 

Proposal 3: The UE will not reject the SCG activation command from MCG.

Proposal 4: SCG activation/deactivation command via MAC CE is supported.

Proposal 5: The network will indicate the SCG SCell state and corresponding active BWP in SCG activation command.
Observation 1: The timer is not enough to decide the TA validity.

Observation 2: TA validity is not enough to decide the RACH performing to PSCell after SCG activation.
Proposal 6: The RACH is always performed to PSCell only when the SCG is activated, i.e UE will not perform RACH after each PSCell change.
Proposal 7: CF-RACH is supported when SCG is activated. 
Proposal 8: Send LS to SA3 whether the S-KgNB should be update when the SCG is activated.
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5. Agreements in RAN2

1. RAN2#113bis
Agreements

5
Only the MN can generate an RRC message with SCG (de)activation.
1
Indication of SCG deactivation to the UE via the SCG is not supported.

7
During handover preparation, the target MN can indicate the SCG state in the RRCReconfiguration message to be sent to the UE by the source MN.
8
The MN RRC reconfiguration message used to deactivate SCG and the embedded SN RRC reconfiguration message can reconfigure any parameter (any restriction requires an explicit decision).

9
While the SCG is deactivated, the MN RRC reconfiguration message and the embedded SN RRC reconfiguration message can reconfigure any parameter (any restriction requires an explicit decision).

Agreements

2
The UE can indicate to the MN that the UE would like the SCG to be deactivated. FFS on the details (e.g. reusing UAI or existing messages, information included, etc.). Network can configure whether UE is allowed to do the indication.

2. RAN2#113
Agreements

1
NW-triggered SCG activation is indicated to the UE via the MCG.
9
NW-triggered SCG deactivation can be indicated to the UE via the MCG. FFS via SCG.

Agreements

2
The UE behaviour when the SCG activation is indicated to the UE via the MCG is one or more of the following options:

option 1)
similar to reconfiguration with sync, i.e. the UE always initiates random access to the PSCell.

option 2)
in certain cases:

-
the UE does not initiate random access and monitors PDCCH on the PSCell (at the latest after the specified processing time).

-
the SCG can schedule data transmission on the PDCCH

The UE decides not to perform random access (one option to be selected):

option 2a) if the TA timer is still running and possibly other conditions (FFS how TAT starts)

option 2b) based on the contents of the SCG activation indication

FFS for option 2a): in the SCG deactivated state, the UE monitors some DL beams (FFS if the same as BFD or RLM) and, if the UE sees that the beams are not good enough (details FFS), the UE either (one of the options to be selected):

-
will perform random access upon reception of the next SCG activation indication from the MCG

-
reports measurement results (details FFS) via the MCG and wait for reconfiguration.

7
Further discuss the format and content of the SCG activation indication from the MCG to the UE after there is more progress on solution 2.

5
Continue to discuss whether some kind of beam monitoring (similar to RLM/BFD) should be supported when the SCG is deactivated. FFS if this only applies to when TAT is running.

6
Clarify the meaning of "the UE maintains DL sync while the SCG is deactivated" (e.g. whether that is a consequence of doing RRM measurements of the PSCell or something more is needed).

8
Further discuss the comparison between

-  define a mechanism for SCG activation upon UL data arrival on SCG bearers

-
use split bearer with primary path on MCG (network sees UL data and can initiate activation)
11
It is FFS whether the UE can provide some assistance information for deactivation of the SCG (but there is no proposal so far).

· FFS if in absence of PDCCH monitoring and UL transmission, and it is possible to assume that TA is valid when the TA timer has not expired.

Agreements

1a 
SCG activation can be requested by MN/SN/UE. FFS on how to accept/reject the procedure. FFS which signalling is used.
1b 
SCG deactivation can be requested by MN/SN. FFS whether UE can request deactivation. FFS on how to accept/reject the procedure. FFS which signalling is used.

3 
RRC signalling is defined for the interaction between UE/MN and MN/SN in SCG activation/deactivation. FFS if lower-layer signalling is needed.
Agreements

1 
Confirm that there is no PUSCH transmission on deactivated SCG. FFS if any other UL is allowed towards SCG.

2 
Confirm that there is no PDCCH monitoring on PSCell of the deactivated SCG.

3 
Confirm that there is no support of SCell dormancy for SCG SCells within a deactivated SCG.
3. RAN2#112
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
Agreements

1 SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO.
Agreements

5: When 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

6a: 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, and then 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 Rel-15/16 procedures

6b: The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH towards the target PSCell, in that case.

7a: While the SCG is deactivated:

- there can be SCG SCells in deactivated state

- there cannot be SCG SCells in activated state

- it is FFS whether there can be SCells in SCG dormant state.

7b: FFS whether SCell can be added/reconfigured/released while the SCG is deactivated or this can be done only at SCG activation or after SCG activation.

8a: It is FFS whether the network can configure the UE stop certain configured RRM measurements while the SCG is deactivated, or can release certain RRM measurements at SCG deactivation.

8b: Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS.

4. RAN2#111
· FFS how signalling and inter-node interaction works at activation deactivation (e.g. MN triggered, SN triggered, UE triggered, signalling mechanism, which node is in control etc)

· FFS if for deactived SCG, the UE stop monitoring PDCCH for PSCell and SCells of the SCG

· FFS if For the PSCell in deactivated SCG, the UE performs CSI/RRM measurement and report; AGC; beam management; RLM


10/24


