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1 Introduction
In RAN2-113e meeting, the following understands have been reached by the companies [1]:


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)

In email discussion [Post114-e][231][R17 DCCA] SCG activation/deactivation options (Huawei)[2], the rapporteur summarized various possible solutions and their comparison for UE initiated SCG activation. 
As discussed in [Post115-e][219][R17 DCCA] UE-initiated SCG activation (Huawei) [3], the UE initiated SCG activation is under three scenarios: MN split bearer terminated at MN, SCG bearer and SCG split bearer terminated at the SN. It was commonly agreed, in the scenario of MN split bearer with deactivated SCG, the UE report BSR of the MN data arrival to the MN. The MN based on BSR determines whether to activate the SCG for reviving the MN split bearer with SN. It is straight forward and there is no issue under this scenario. 
On the other hand, in the scenario of data arrival at SCG bearer or SCG split bearer, there are issues with different alternative solutions to be further discussed. As discussed in [3], If UL data arrival is on SCG bearer, there are mainly two alternatives:

1. UL data arrival on non-split SCG bearer. UE sends request to MN, MN notifies the SN and instructs the UE to access SCG.
2. UL data arrival on split SCG bearer. The UE send SR/BSR then initial UL data to the MN via SCG split bearer with MN. The MN then notifies the SN. At the same time, the UE starts the access procedure to the SN.
In either case, the access to SCG could be RACH-based or RACH-less.
In this Tdoc, we further discuss the details of the alternative resolutions for UE initiated SCG activation when UL data arrival is on SCG bearers terminated at SN under different scenarios. 
2 Discussion
2.1 UE initiated SCG activation for SCG non-split bearer 
In the solution 2 [3] of UE initiated SCG activation by sending an SCG activation request to MN, a basic approach is the UE simply sends RRC activation request message to the MN, then the MN performs the same procedure as MN initiated SCG activation based on RRC message. Since RRC de/activation messages have already been agreed in RAN2, we consider it as the baseline solution and discuss the details in this contribution.
Figure 1 demonstrates the signaling flow of this basic approach for SCG bearer without split:
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Figure 1: UE initiated SCG activation signalling flow chart based on RRC

As is shown in Figure 1, upon the data arrival on the SCG bearer, the UE initiates the SCG activation using RRC messages:

1. The UE sends a RRC SCG Activation Request message to the MN. The message contains the SCG BSR which includes the LCG ID and the Buffer Size for the data arrival on the bearer of the deactivated SCG, and possibly PHR. 

2. Upon reception of SCG activation request, the MN forward the SCG activation request with SCG BSR, PHR embedded to the SN via a SN modification request message. The inter-node message, SN modification request, needs to be enhanced to carry SCG BSR. The SN decodes the SCG BSR. 

3. The SN sends back the SN modification request acknowledgement to the MN. It may contain SN configurations to be applied to the UE at the SCG activation.

4. Upon the reception of acknowledgement from the SN, the MN sends SCG activation RRC reconfiguration message to the UE, which may contain the SN configurations.

5. The UE performs random access to the SN if RACH based access is required. If RACH less is allowed, the UE sends SR to the SN. 

6. Upon the UE successfully access to the SN or received SR in RACH less case, the SN directly schedule the UL PUSCH data transmission based on the SCG BSR, PHR received via the activation request from the MN.

7. The UE starts to transmit the UL data over PUSCH.
From Figure 1, one can see that the SCG activation delay in this solution mainly includes the air interface initial scheduling delay, backhaul plus air interface signalling exchange delay, and random-access delay.

The benefit of embedding the SCG UE information for scheduling including BSR and PHR in the activation request is to pre-inform the SN the SCG BSR, PHR upon the reception of the modification request for SCG activation. As a result, after the UE successfully access to the SN, the SN need not sending grant to schedule the SCG UE information and waiting the UE reporting before the SN can schedule the UE UL data transmission. Instead, the SN can directly schedule the UL data transmission for SCG. This can reduce the air interface signalling exchange delay at the SCG activation.
Since UE determines current PHR based on the latest transmission power, in many cases random access is required for determine the right transmission power level, in these cases the UE will only send BSR first and provide PHR after random access is completed.
On the other hand, when the UE’s confidence is high on that most recent transmission power level is still valid, the UE can include PHR in the activation request. For example, in the case the UE determined RACH-less access to the SN is possible, the latest power used at the SCG deactivation could be used to derive the PHR and send it to the SN for SN to schedule the initial transmission of the UE. 

Observation 1: UE initiated SCG activation can be conducted based on the RRC activation request sending from the UE to the MN. RRC based approach allows SN reconfiguring the UE for the activation.

Observation 2: Embedding the SCG BSR and PHR in the activation request and pre-inform them to SN can reduce the activation delay and signalling overhead at the initiation of data TX to SN.

Proposal 1: Consider to adopt RRC based UE initiated SCG activation procedure by the UE sending the RRC SCG activation request to MN.

Proposal 2: Consider to include the SCG UE information such as BSR, PHR into the activation request to the MN and MN forwards them to the SN via SN modification request. 

2.2 UE initiated SCG activation for SCG split bearer
In the scenario that the deactivated SCG has the split bearer terminated at SN, an existing bearer with MN has already been configured. This presents an opportunity for us to take advantage of the existing leg with MN. Figure 2 demonstrate an alternative approach that the UE initiate SCG activation by sending the SCG BSR, and SCG data to the MN via the connected SCG split bearer (solution 1b in [3]):
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Figure 2: UE initiated SCG activation signalling flow chart using MAC CE
As is shown in Figure 2, upon the data arrival on the SCG bearer, the UE initiates the SCG activation using MAC CEs:
1. (1.0, 1.1, 1.2) upon the data arrival at the SCG, the UE initiate the SCG activation by sending a SR to the MN, then sending SCG BSR to the MN, and sending initial data to the MN via the split bearer.

2.    Upon reception of SCG BSR, the MN sends the SN modification request to the SN to activate the SCG.
3.    The SN sends back the SN modification request acknowledgement to the MN. It may contain SN configurations to be applied to the UE at the SCG activation.

4.    Upon the reception of acknowledgement from the SN, the MN sends SCG activation RRC reconfiguration message to the UE, which may contain the SN configurations.
5. In parallel with the step 4, the MN sends the SCG initial data to the SN through the split bearer over the backhaul. From now on, the UL SCG data can be continuously delivered to the SN via MN through the split bearer.
6. The UE performs random access to the SN if RACH based access is required. If RACH less is allowed, the UE sends SR to the SN. 

7. Upon the UE successfully access to the SN or received SR in RACH less case, the SN directly schedule the UL PUSCH data transmission.
8. The UE starts to transmit the UL data over PUSCH.
Since at the step 5, the UL SCG data are delivered to SN, the steps 6, 7. 8 do not have impact to the SCG activation delay. Comparing with the basic solution 2 discussed in previous section, the random-access delay can be avoided in this alternative. The SCG activation solutions can be optimized for different bearer configuration scenarios to minimize the activation delay.
Observation 3: In case the deactivated SCG has a split bearer with MN, the UE can initiate the SCG activation by sending SCG BSR/ initial data to the MN. This approach can save the random-access delay.
Observation 4: For different bearer configuration scenarios, different SCG activation approaches can be optimized to minimize the activation delay.
Proposal 3: Consider to adopt SCG activation solution triggered by SCG UL data transmission to the MN for SCG configured with split bearer connected with MN.
3 Conclusions
Based on the above discussion, we have the following:
Observation 1: UE initiated SCG activation can be conducted based on the RRC activation request sending from the UE to the MN. RRC based approach allows SN reconfiguring the UE for the activation.

Observation 2: Embedding the SCG BSR and PHR in the activation request and pre-inform them to SN can reduce the activation delay and signalling overhead at the initiation of data TX to SN.

Observation 3: In case the deactivated SCG has a split bearer with MN, the UE can initiate the SCG activation by sending SCG BSR/ initial data to the MN. This approach can save the random-access delay.

Observation 4: For different bearer configuration scenarios, different SCG activation approaches can be optimized to minimize the activation delay.
Based on the above observations and discussions, we propose:
Proposal 1: Consider to adopt RRC based UE initiated SCG activation procedure by the UE sending the RRC SCG activation request to MN.

Proposal 2: Consider to include the SCG UE information such as BSR, PHR into the activation request to the MN and MN forwards them to the SN via SN modification request.
Proposal 3: Consider to adopt SCG activation solution triggered by SCG UL data transmission to the MN for SCG configured with split bearer connected with MN.
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