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1 Discussion
In LTE dual connectivity the UE-AMBR is guaranteed by the sum of MeNB-AMBR and SeNB-AMBR. The MeNB decides whether the SeNB serves the uplink data transmission and the MeNB is responsible to configure a UL-AMBR and sending it to the SeNB in this case.
In case of EN-DC connecting to EPC, a new bearer type is defined. For the SCG split bearer, the SgNB decides whether the MeNB serves the uplink data transmission and how many packets are split to the MeNB. RAN2 agreed LTE threshold based mechanism is used for EN-DC, i.e. the SgNB configure a threshold and configure a prioritized cell group to the UE. If the data available for transmission in the UE is above the threshold, the data will be split into two paths, sending from MCG and SCG. If the data available for transmission is below the threshold, the UE choose the prioritized cell group based on the SgNB configuration. 
	Agreements in RAN2 NR Adhoc QingDao meeting

1. The LTE threshold based mechanism is used for UL bearer split.   

2. Pre-processing is allowed in the split bearer case, similar to single carrier case.  How much pre-processing is done is left to UE implementation.   

3. PDCP should ensure that not more than half PDCP SN space is allocated.


For the threshold based mechanism, the SN need to configure a threshold and prioritized cell group to the UE. The configuration should be in NR RRC format since it is sent from SgNB to UE. Before the NR RRC configuration is defined, we can use the LTE RRC configuration for information. As showed below, PDCP-config includes priority cell group and threshold.
	PDCP-Config ::=





SEQUENCE {


…

[[
ul-DataSplitDRB-ViaSCG-r12

BOOLEAN

OPTIONAL,
-- Need ON



…

[[
ul-DataSplitThreshold-r13

CHOICE {




release





NULL,




setup





ENUMERATED {











b0, b100, b200, b400, b800, b1600, b3200, b6400, b12800,











b25600, b51200, b102400, b204800, b409600, b819200,spare1}


}















OPTIONAL,
-- Need ON

ul-DataSplitDRB-ViaSCG

Indicates whether the UE shall send PDCP PDUs via SCG as specified in TS 36.323 [8]. E-UTRAN only configures the field (i.e. indicates value TRUE) for split DRBs


The threshold and priority group are all the SgNB decision. Currently the SgNB only know the SgNB-AMBR, which information is very limited. If SgNB configure UL split based on SgNB-AMBR only, i.e. the SgNB configure the threshold and priority group, especially when the SgNB configure the MCG as the priority group, the SgNB has no idea about how can set the value. It is possible that most UL data is transmitted in MCG path, but the MeNB can not schedule enough UL resource for data transmission. For example as below, only concern the UL. UE-AMBR = 200. MeNB configures SgNB-AMBR is 150, means AMBR (2+3) = 150. The SgNB may configure either of below:

1) SCG as the priority group, the SgNB configure threshold as bit800. Then UE sends data to SgNB when data is less than bit800. The SgNB can schedule UE by SgNB-AMBR = 150. 
2) MCG as the priority group, the SgNB configure threshold in MCG path is bit800. The SgNB send threshold and priority cell group is MCG to the UE. The UE sends data to MeNB if the data value is less than bit800. However, since the MeNB-AMBR = 50, the MeNB can not schedule UE with more resource than MeNB-AMBR=50. Then the situation is SgNB-AMBR is 150, which is not fully used. But MeNB-AMBR is too small to schedule enough resource for UL transmission.
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Figure 1: UL split for SCG Split Bearer in EN-DC
In order to solve the problem, there are two alternatives:

1) AMBR negotiation: MeNB notify the SgNB-AMBR to the SgNB, the SgNB decide if the SgNB-AMBR needs to be split between MeNB and SgNB. If needed, the SgNB notify the accepted SgNB-AMBR to the MeNB. The MeNB will take into account when scheduling UE. As showed in above figure, the MeNB configure SgNB-AMBR = 150, if SgNB decide priority is MCG, then the SgNB tell the MeNB the accepted SgNB-AMBR is 50, the MeNB will take additionally AMBR = 100 into account when scheduling UE resource in UL. Additionally, MeNB can also provide total UE-AMBR to the SgNB, the SgNB can have an overall picture of the AMBR allocation between MeNB and SgNB.
2) No Negotiation, MeNB notify the total UE-AMBR and SgNB-AMBR to the SgNB, then the SgNB will taking the total UE-AMBR and SgNB-AMBR into account when configure the UL data split. For example as showed in above figure, if the SgNB knows the AMBR controlled by MeNB is 50, the SgNB can configure SCG as the priority cell group or configure a smaller threshold if SgNB configure MCG as the priority cell group. 
Alternative 1 is more flexible for the SgNB. The SgNB can first decide priority cell group for the UL split and then adjust the UL-AMBR accordingly. For the GBR services, RAN3 already agreed the SgNB can decide the QoS for SCG leg and notify the QoS for MCG leg to MeNB. A similar principle can be applied for non-GBR service.  
In alternative 2, the SgNB should configure the UL split following the total UE-AMBR and SgNB-AMBR configuration decided by the MeNB. It is simple and can assistant SgNB to configure a more suitable UL split parameter.
Proposal:
It is proposed RAN3 to select one solution to assist UL split configuration for SCG split bearer in the SgNB. 
2 Text Proposal to TS 37.340 (Solution 1)
Start of Change
X
UE-AMBR for Dual Connectivity
X.1        UE-AMBR for EN-DC

In EN-DC, the MeNB ensures that the UE-AMBR is not exceeded by:
1)
limiting the resources it allocates to the UE in MCG; and
2)
indicating to the SgNB a limit so that the SgNB can also in turn guarantee that this limit is not exceeded. If the SCG split bearer is configured, in the UL, the SgNB can either guarantee that this limit is not exceeded, or SgNB can indicate a UL limit about which share of SgNB-AMBR can be taken by SgNB.

For split bearers the SgNB ignores the indicated downlink UE-AMBR. If the SgNB is not configured to serve the uplink for split bearers, the SgNB ignores the indicated uplink UE-AMBR.
End of Change
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