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1. Introduction

There are two solutions for the support of AMBR coordination via X2 interface.
Solution 1: The SeNB may propose a new SeNB UE AMBR value based on information available at the SeNB within the SENB MODIFICATION REQUIRED message. The MeNB may decide to take it into account and provide a new SeNB UE AMBR value. 
Solution 2: The MeNB requests to the SeNB to report assistance information and the SeNB provides “assistance information” to the MeNB. The MeNB decides to modify the SeNB UE AMBR based on the Assistance Information and provides the new SeNB UE AMBR within SeNB MODIFICATION REQUEST message.
This document proposes to select solution 1 as the method for AMBR coordination via X2 interface.
2. Discussion
In order to compare solution 1 and solution 2, we need to study if the solution can have practical effect. Take the below figure 1 as an example. UE-AMBR is the sum of APN1-AMBR and APN2-AMBR. Assume bearer-1 and bearer-2 were setup one by one. 

i. When setup bearer-1, MME configures MeNB with: UE-AMBR = 100;

ii. When setup bearer-2, MME configures MeNB with: UE-AMBR = 110;

Implicitly, the eNB can guess bearer-1 and bearer-2 are belong to different APN, and APN for bearer-1 have APN-AMBR of 100 and APN for bearer-2 have APN-AMBR of 10.

iii. When setup bearer-3, MME configure MeNB with UE-AMBR = 110;
From UE-AMBR, the MeNB doesn’t know bearer-3 belong to APN1 or APN2. Assuming MeNB configure the bearer-3 to the SeNB, the MeNB doesn’t know what value should be set for the SeNB-UE-AMBR. Following cases could happen:

	Case 1
	Bearer 3 belongs to APN1 with high APN-AMBR, e.g. 100
while MeNB configure SeNB-UE-AMBR with small value, e.g. 5. 
	Not good since PGW and eNB enforcement are not align

	Case 2
	Bearer 3 belongs to APN1 with high APN-AMBR, e.g. 100
MeNB configure SeNB-UE-AMBR with e.g. 50 
	SeNB enforcement is aligning with PGW enforcement. It is OK

	Case 3
	Bearer 3 belongs to APN2 with low APN-AMBR, e.g. 10
MeNB configure SeNB-UE-AMBR with small value, e.g. 5

	SeNB enforcement is aligning with PGW enforcement. It is OK

	Case 4
	Bearer 3 belongs to APN2 with low APN-AMBR, e.g. 10
while MeNB configure SeNB-UE-ANBR with big value, e.g. 50
	Not good since PGW and eNB enforcement are not align
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Figure 1: AMBR split for bearers from different APNs
In case 1 and case 4, the SeNB enforcement and PGW enforcement are not aligned. The coordination between MeNB and SeNB to enhance the SeNB enforcement is required in case 1 and case 4.
In case 1, PGW allow more data while eNB enforce data amount to small value:

In the DL, as showed in figure 1, apparently, PGW enforce bearer-1+bearer-3 = 100, and PGW sends lots of data to the SeNB, SeNB has to discard the most. According the receiving data rate, the SeNB can deduce a suitable AMBR or SeNB can report the actual receiving data rate to the MeNB. According to the reporting, the MeNB realizes a higher AMBR (e.g. 50) should be set to the SeNB. The problem in the DL is solved. Both solution 1 and solution 2 have similar effect.
In the UL, the SeNB schedule the UE not to exceed SeNB-UE-AMBR (i.e. 5) by limiting the UL grant. The receiving data rate in the eNB can not reflect the actually data volume that PGW is allowed. If reporting the receiving data rate, the MeNB don’t have enough information to make correct decision. While if using solution 1, the SeNB can make some calculation and estimation, such as taking the UE BSR reporting into account, to deduce a new AMBR. In this case, solution 1 is better than solution 2.

In case 4, PGW enforce data amount to small value while eNB allow more data:
In the DL, PGW enforce bearer-2+bearer-3 = 10, and PGW sends small data to the SeNB, SeNB, the SeNB can deduce a suitable AMBR or SeNB can report the actual receiving data rate. The problem in the DL is solved. Solution 1 and solution2 have no difference.
In the UL, the SeNB schedule the UE not to exceed UE-AMBR (i.e. 50) by limiting the UL grant. However the UE may don’t have many data and then SeNB adjusts the UL assignment by reducing it. But since the SeNB don’t know what is the APN-AMBR, the SeNB adjustment is simply approaching the optimization. The SeNB may assign more UL grant than PGW allowed. Reporting the receiving data rate or reporting a suggested AMBR have the similar effect. 
By considering all the possible cases, we think solution 1 is optimal in all cases so we have slight preference for solution 1.
Proposal 1: It is proposed to adopt solution 1 (variant 1) as the method of AMBR coordination between MeNB and SeNB.
3. Conclusion

In this contribution we have discussed AMBR coordination via X2 interface. We think solution 1 is preferred. It is MeNB decision when to trigger reconfiguration procedure. We think immediate reconfiguration is not required. Therefore the following proposal was made: 
Proposal 1: It is proposed to adopt solution 1 (variant 1) as the method of AMBR coordination between MeNB and SeNB.
4. Reference
[1] TR36.875 V1.2.0 “Extension of Dual Connectivity in EUTRAN”

[2] TS23.401 "General Packet Radio Service (GPRS) enhancements for E-UTRAN access"
_1500992543.vsd
�

�

APN-1


APN-2


Bear-1�

S-GW


MeNB


SeNB


MME


Bear-1


Bear-2


APN1-AMBR = 100


APN2-AMBR = 10


Bear-3



