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1. Introduction
For R17 SCG deactivation/activation, the SCG activation can be triggered by network or UE. In the past RAN2 meetings, companies mainly discussed the signalling procedure of network-triggered SCG activation. However, for UE-triggered SCG activation, no much progress has been made.  
[bookmark: _GoBack]In this contribution, we further discuss UE-triggered SCG activation and provide solutions.
2. Scenario of UE-triggered SCG activation 
Based on the on-going email discussion [1] and previous company contributions (see summary in [2]). UE-triggered SCG activation may happen in following cases:
· Case 1: UL data arrival on SCG bearers;
· Case 2: Fast MCG link recovery when SCG is deactivated;
· Case 3: UL data arrival on split bearer (then network decides to trigger SCG activation).
Case 1 and Case 2 are easy to understand. For Case 3, the motivation is that UE may have a large amount of data to transmit, and using MCG path of split bearer cannot meet the QoS requirement. Thus network needs to activate SCG, so UL data can also be transmitted via the SCG path of split bearer. 
In theory, Case 3 can be achieved by sending large BSR to MN, then it is up to MN to decide whether to trigger SCG activation based on the received BSR. But strictly speaking, it is not pure UE-triggered SCG activation, because there is no explicit activation request sent by UE. And there is no additional specification change on top of network-triggered SCG activation. 
Observation 1: UE-triggered SCG activation may be triggered upon UL data arrival on SCG bearer and MCG failure recovery. Large UL data on split bearer can be considered as a special case of network-triggered SCG activation. 
During previous RAN2 meetings, some company suggests to disallow SCG bearer when SCG is deactivated (only MCG bearer and split bearer can be configured), however, as we discussed in our previous contribution, using split bearer to replace SCG bearer has many drawbacks:
1. Additional restriction to network implementation. 
· Usually network determines bearer type based on service type and the resource in network. Disallow SCG bearer in SCG deactivation implies network has to trigger bearer type change before SCG deactivation and after SCG activation. 
2. Frequent PDCP reconfiguration/recovery:
· According to TS 37.340, bearer type change from(to) SCG bearer to(from) split bearer, requires PDCP reconfigure/recovery, thus if SCG deactivatipn/activation is triggered frequently, UE also need to do PDCP reconfigure/recovery frequently, causes complexity in UE.
3. Complex MN implementation: 
· From UE perspective, UE may already be configured with split bearer (before SCG deactivation). For these “regular” split bearer, MN does not need to trigger SCG activation when receives the UL data is received via MCG path. So when SCG is deactivated, MN has to “remember” which split bearer(s) are regular split bearer(s), which are transformed from SCG bearer due to SCG deactivation, and treat them differently. Not only this complicate MN’s implementation, but also such information will be lost after inter-MN handover. 
Observation 2: Reply on “split bearer” (disallow SCG bearer) when SCG is deactivated have many drawbacks (see above).
So, we suggest to confirm that UE can be configured with SCG bearer when SCG is deactivated. 
Proposal 1: 	UE can be configured with SCG bearer when SCG is deactivated.
Besides UL data arrival on SCG bearer (Case 1), support of Case 2 is sort of controversial based on company’s feedback. In our view, supporting MCG link recovery has following advantages:
1. Reason 1: 
MCG fast recovery and SCG deactivation are defined for different purposes. MCG fast recovery is used to avoid RRC re-establishment as much as possible, thus if PCell’s quality drops quickly, the impact on services can be reduced. While SCG deactivation/activation is used to reduce UE’s power consumption. The two functions are not contradicted. So does not support Case 2, means that UE has to trigger RRC re-establishment if MCG failure happens and SCG is deactivated. This implies that operator cannot benefit from both low RRC re-establishment rate and low UE power consumption.   
2. Reason 2:
If supports UE to trigger SCG activation directly towards SN (for Case 1). Then MCG link recovery can be supported without any additional specification effort. Because existing MCG link recovery mechanism can be fully reused.  
Based on above two reasons, we think it is necessary to support Case 2.
To facilitate RAN2’s discussion on UE-triggered SCG activation, it is good to confirm the use case first. 
Proposal 2: 	RAN2 to confirm UE-triggered SCG activation includes following cases:
· Case 1: UL data arrival on SCG bearers;
· Case 2: Fast MCG link recovery when SCG is deactivated;
3. Solution of UE-triggered SCG activation 
In this section, we only focus on the solution for Case 1 and Case 2. For UL data arrival on split bearer (Case 3), as discussed in section 2, UE can just send large BSR, then follows nework-triggered SCG activation procedure.
So far, following two solutions have been proposed:
· Solution 1: via MCG. 
· UE sends SCG activation request indication to MN, then follows MN-triggered SCG activation procedure. 
· Solution 2: via SCG;
· UE directly triggers RACH (or send SR if RACH can be skipped) towards SN. (FFS on detailed signalling procedure).
For solution 1, on top of MN-triggered SCG activation, RAN2 only needs to define which message is used for sending the SCG activation request from UE. But for Solution 2, it is unclear how it works, and according to [1], seems different companies have different understandings on the signalling procedure. So to move forward, we will focus on solution 2 in this paper.
Based on discussion, the open issues for solution 2 are:
· Which node (MN/SN/UE) will decide a UE is allowed trigger this procedure?
· Whether SN needs to coordinate with MN before replying RAR to UE?
· Whether network can reject the UE’s request, if yes, how?
· Whether CFRA can be supported? if yes, when/how to provide dedicated RACH configuration; 
· In which case, UE can assume the activation procedure is successful. 
Considering the limited timeline of R17, a simple solution should be pursued. And we should try to minimize the specification impact as much as possible. So our answers to above issues are:
· Signalling flow of configuring UE-initiated SCG activation (MN-SN negotiation). 

Figure 1 Signalling flow of MN-SN negotiation)
Remarks:
1. MN and SN can negotiate whether to enable UE-triggered SCG activation via SCG. Either MN or SN can trigger the procedure, and MN sends the indication to UE. 
2. The SCG deactivation command can include dedicated RACH resources (if network wants to enable CFRA), a timer can be introduced to indicate the valid period of the resource. 
· Signalling flow of UE-triggered SCG activation via SCG. 

Figure 2 Signalling flow of UE-triggered SCG activation via SCG
Remarks:
1. When UE wants to send UL data over SCG (e.g. UL data on SCG bearer, or MCGFailureInformation), UE evaluates whether RACH is needed, if RACH can be skipped (e.g.TAT is running), UE sends SR directly (same as legacy UE behaviour).
2. MN-SN negotiation is performed beforehand, so after receiving UE’s RACH or SR, network cannot reject the procedure, and SN does not need to coordinate with MN before sending RAR. (Note: for CBRA, SN even does not know the UE is performing SCG activation when receives Msg1)
3. If any SCG configuration need to be updated, SN can trigger SN RRCReconfiguration procedure, the RRCReconfiguration can be sent via SRB1 or SRB3.
4. UE considers SCG is successfully activated when RACH success (if RACH is performed), or after receiving the UL grant (if SR is sent). 
The specification impact is summarized as below:
· RAN2 impact:
· Introduce an indication in SCG Activation command. Used to inform UE whether UE-triggered SCG activation via SCG is allowed.
Note: If RAN2 concludes this is the only solution for UE-triggered SCG activation (i.e. via MCG approach is not supported), then the indication is not needed. 
· RAN3 impact:
1. Introduce indication in Xn SN modification and SN addition messages. Used by MN and SN to negotiate whether UE-triggered SCG activation via SCG can be configured.
2. Introduce Xn SCG Activation Notification message, sent from SN to MN. 
So we propose:
Proposal 3: 	To support UE-triggered SCG activation via SCG, including:
· UE triggers RACH or sends SR when SCG activation is initiated.
· Network cannot reject the UE’s request, MN-SN negotiation are performed beforehand (e.g. during SCG deactivation). 
· Introduce an indication in SCG Activation command, used to inform UE whether UE-triggered SCG activation via SCG is allowed.
· Send LS to RAN3, including the potential RAN3 changes.
4. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1: UE-triggered SCG activation may be triggered upon UL data arrival on SCG bearer and MCG failure recovery. Large UL data on split bearer can be considered as a special case of network-triggered SCG activation. 
Observation 2: Reply on “split bearer” (disallow SCG bearer) when SCG is deactivated have many drawbacks (see above).
Proposal 1: 	UE can be configured with SCG bearer when SCG is deactivated.
Proposal 2: 	RAN2 to confirm UE-triggered SCG activation includes following cases:
· Case 1: UL data arrival on SCG bearers;
· Case 2: Fast MCG link recovery when SCG is deactivated;
Proposal 3: 	To support UE-triggered SCG activation via SCG, including:
· UE triggers RACH or sends SR when SCG activation is initiated.
· Network cannot reject the UE’s request, MN-SN negotiation are performed beforehand (e.g. during SCG deactivation). 
· Introduce an indication in SCG Activation command, used to inform UE whether UE-triggered SCG activation via SCG is allowed.
· Send LS to RAN3, ask RAN3 to support this scenario.
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