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1   Introduction

In last RAN3 meeting, the UE-AMBR enforcement in EN-DC was discussed in [1], however, no conclusion was made. 
In this contribution, we continue to discuss the UE-AMBR enforcement in EN-DC. 

2   Discussion 

The UE-AMBR is used to limit the aggregate bit rate that can be expected to be provided across all non-GBR bearers of a UE. In LTE, eNB enforces the UE-AMBR in uplink and downlink.

2.1   The UE-AMBR enforcement in LTE DC
As defined in [2], in LTE DC, the UE-AMBR is split into MeNB UE-AMBR and SeNB UE-AMBR which are enforced by MeNB and SeNB respectively. The MeNB  ensures that the UE-AMBR is not exceeded by:

-
limiting the resources it allocates to the UE in MCG; and

-
indicating to the SeNB a limit so that the SeNB can also in turn guarantee that this limit is not exceeded. 

In LTE DC, the UE-AMBR enforcement based on the following principles:

-
If MCG bearer and SCG bearer are configured, MeNB and SeNB control the UL/DL rate enforcement based on UL/DL MeNB UE-AMBR and SeNB UE-AMBR respectively; 

-
If MCG split bearer is configured, MeNB control the DL rate enforcement for both MCG and SCG legs, while MeNB and SeNB controls the UL rate enforcement based on UL MeNB UE-AMBR and UL SeNB UE-AMBR respectively.
2.2   The UE-AMBR enforcement in EN-DC
Similar to LTE DC, in EN-DC, if MCG bearer and SCG split bearer are not configured, the same UE-AMBR enforcement principles in LTE DC can be used , i.e. if SCG bearer is configured, MN and SN control the UL/DL rate enforcement based on UL/DL MN UE-AMBR and SN UE-AMBR respectively; If MCG split bearer is configured, MN controls the DL rate enforcement for both MCG and SCG legs, while MN and SN control the UL rate enforcement based on UL MN UE-AMBR and UL SN UE-AMBR respectively.
Observation: The same UE-AMBR enforcement principles in LTE DC can be applicable for EN DC, if SCG split bearer is not configured.
However, in addition to MCG bearer, MCG split bearer and SCG bearer, a new bearer type i.e. SCG split bearer was introduced for EN-DC. For SCG split bearer, the data anchor point is located in SgNB, and SgNB can split the PDCP PDUs to MeNB. In that case, how to perform UE AMBR enforcement between MN and SN is not clear.
Regarding downlink UE AMBR enforcement for SCG split bearer, there could be three options.
Option 1:  DL rate enforcement of SCG split bearers (including both MN leg and SN leg of the SCG split bearer) is based on SN UE-AMBR.

In this solution, similar with UE AMBR enforcement in LTE DC, DL UE AMBR is spitted into DL MN UE AMBR and DL SN UE AMBR, and MN sends the SN UE-AMBR to SN. 
SN enforces DL rate enforcement of both SN leg and MN leg of SCG split bearer based on SN UE-AMBR.
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Figure 1. DL rate enforcement of SCG Split Bearers (including both MN leg and SN leg of the SCG split bearer) based on SN UE-AMBR (Option 1)

Option 2:  DL rate enforcement SN leg of SCG Split Bearer is based on SN UE-AMBR, while DL rate enforcement of MN leg of SCG Split Bearer is based on MN UE-AMBR.

In this solution, DL UE AMBR is also spitted into DL MN UE AMBR and DL SN UE AMBR, and MN sends the SN UE-AMBR to SN.

SN enforces DL rate enforcement of SN leg of SCG split bearer based on SN UE-AMBR, while MN enforces DL rate enforcement of MN leg of SCG split bearer based on MN UE-AMBR. For SCG split bearer, SN controls how much data split to MN based on flow control information. 
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Figure 2. DL rate enforcement SN leg of SCG Split Bearer is based on SN UE-AMBR, while DL rate enforcement of MN leg of SCG Split Bearer is based on MN UE-AMBR (Option 2).

Option 3:  define a new SCG Split UE-AMBR which is used for DL rate enforcement of MN leg of SCG split bearer.

In this option, the downlink UE AMBR is spitted into DL MN UE AMBR, DL SCG split UE-AMBR and DL SN UE AMBR.
-
DL MN UE AMBR: used for DL rate enforcement of MCG bearer;

-
DL SN UE AMBR: used for DL rate enforcement of SCG bearer and SN leg of SCG split bearers;

-
DL SCG split UE AMBR: used for DL rate enforcement of MN leg of SCG split bearers.
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Figure 3. DL rate enforcement SN leg of SCG Split Bearer is based on new SCG split UE-AMBR (Option 3).
For UL, it could be better that UL rate forcemeat based on radio i.e. MN enforces UL rate for all UL transmission in MN and SN enforces UL rate for all UL transmission in SN. 
If taking both UL and DL into account, option 1 introduces different handling for UL and DL which could cause additional complexity. Option 2 has some drawback that the coordination between flow control and UE AMBR enforcement is inefficient. Option 3 could be a straight and cleanest solution but it will introduce an additional UE-AMBRs i.e. SCG split UE AMBR. We slightly prefer option 3.

Proposal 1: RAN3 discusses the possible solutions for the UE AMBR enforcement for SCG split bearer of EN-DC and adopt option 3.
Based on the above analysis, we can see that in our solution the UE-AMBR is spitted by MN. In last meeting, another solution was proposed in [3]. In this solution, for SCG split bearer, all the UL decision is made by SN, that is, SN configures a threshold to UE for UL splitting control, and UL UE-AMBR is spitted by SN. Therefore, the handlings of UL and DL are different in this solution, which will increase the complexity of implementation. 
Proposal 2: For EN-DC, not only DL but also UL the UE AMBR should be spitted by MN.
3   Conclusion
In this contribution, we continue to discuss UE-AMBR enforcement in EN-DC, and have the following observations and proposals. The corresponding TP is in annex.
Observation: The same UE-AMBR enforcement principles in LTE DC can be applicable for EN DC, if SCG split bearer is not configured.
Proposal 1: RAN3 discusses the possible solutions for the UE AMBR enforcement for SCG split bearer of EN-DC and adopt option 3.
Proposal 2: For EN-DC, not only DL but also UL the UE AMBR should be spitted by MN.
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5   Text Proposal to TS 37.340

Start of Change
X 
UE-AMBR for DC
X.1
     EN-DC

In EN-DC, if SCG split bearer is not configured, the same UE-AMBR enforcement principles in LTE DC can be reused. However, if SCG split bearer is configured in EN-DC, the following principles are used:

-
for downlink data transmission, the MN ensures the DL UE-AMBR is not exceeded by:

-
limiting the resources it allocates to UE for MCG bearer; and

-
indicating to SN a limit so that SN can also limit the resources it allocated to UE; and

-
indicating to SN a limit so that SN can also limit the resource for MN leg of SCG split bearer;

-
for uplink data transmission, the MN ensures the UL UE-AMBR is not exceeded by:

-
limiting the resources it allocated to the UE in MCG; and

-
indicating to the SN a limit so that the SN can also in turn guarantee that this limit is not exceeded in SCG.
End of Change
3GPP
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