
3GPP TSG RAN WG2 #85


















R2-140413
10.02. to 14.02.2014, Prague, Czech Republic
Agenda Item:

7.2.2
Souce:
Samsung
Title:




On the UE-AMBR in Dual Connectivity
Document for:

Discussion

1. Introduction
In LTE/LTE-A, the bit rate of a UE can be limited due to the subscription restriction even if the channel condition that UE is experiencing is quite good. In the subscription aspect, UE-AMBR is a bit rate limit for all non-GBR bearers. In Dual Connectivity, UE can connect to both MeNB and SeNB. Then, it is assumed that total traffic amount served by two eNBs cannot still exceed at UE-AMBR. The problem is that each eNB will independently schedule the traffic toward the UE. Accordingly, even for the independent schedulers, a solution to guarantee not to exceed UE-AMBR would be needed.
This paper will focus on introducing UE-AMBR issue in Dual Connectivity. 
2. Discussion
2.1
APN-AMBR and UE-AMBR
AMBR is used to limit the aggregate bit rate for all non-GBR bearers in a UE. 

APN-AMBR is a subscription parameter to indicate the aggregate bit rate that can be expected to be provided across all non-GBR bearers and across all PDN connections of the same APN. UE-AMBR is a sum of the APN-AMBR of all active APNs, and cannot exceed the subscribed UE-AMBR delivered from HSS.
MME calculates UE-AMBR by using APN-AMBRs, and then provides the calculated UE-AMBR to eNB as shown in Fig. 1. The UE-AMBR provided from MME is stored in eNB. If the traffic of non-GBR bearers exceeds at the UE-AMBR, it might be discarded in eNB.
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Fig. 1
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2.2
UE-AMBR in Dual Connectivity 

Without any enhancement, let’s imagine the UE-AMBR assignment to eNBs as shown in Fig. 2. MME firstly derives the UE-AMBR, and then provide UE-AMBR to two eNBs, i.e. MeNB and SeNB. Actually, since MME is connected to MeNB only, MeNB would forward UE-AMBR received from MME, toward SeNB. For a UE, each non-GBR bearer will be assigned to either MeNB or SeNB. Some bearers could be splitted between MeNB and SeNB, especially, in 3C architecture. MeNB and SeNB will schedule the assigned non-GBR bearers independently. Since each eNB will restrict the traffic based on UE-AMBR, UE might receive its data from both eNBs which totally exceeds at UE-AMBR. It is obviously against operator’s intention.
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Fig. 2

UE-AMBR problem in SCE
Observation: if the legacy approach for UE-AMBR is applied even in Dual Connectivity, the bit rate of UE could exceed against operator’s intention.
2.2.1
Potential approaches
If the issue is valid, some possible approaches can be considered as follows:
1) Ignoring UE-AMBR requirement in Dual Connectivity
Without UE-AMBR, APN-AMBR only can be used to enforce the overall bit rate for a UE in P-GW. However, since UE-AMBR is given by min {sum of APN-AMBRs, subscribed UE-AMBR}, if the sum of APN-AMBR exceeds the subscribed UE-AMBR, the bit rate of the UE could exceed against operator’s intention. To avoid such case, the operator might set the APN-AMBRs such that the sum of APN-AMBRs is less than the subscribed UE-AMBR. But it could result in an excessive traffic limit per APN in P-GW.
2) Each eNB by itself decides the portion of UE-AMBR to be applied
As in Fig 3 (a), UE-AMBR is provided to both MeNB and SeNB without any splitting. According to a pre-defined rule, each eNB decides a portion of UE-AMBR to be applied to itself. Each eNB might use the information such as cell loading, available radio resources, the number of the assigned non-GBR bearers, the number of the assigned SCells and so on. For the update of the portion, the eNBs might share the information periodically or by event-triggered fashion. Since each eNB by itself decide the applied UE-AMBR, the bit limit could not be tightly ensured.
3) MME splits UE-AMBR into UE-AMBR’ and UE-AMBR”
Two different UE-AMBRs applied to two eNBs can be provided by MME as shown in Fig. 3 (b). MME splits the legacy UE-AMBR into two UE-AMBRs applied to MeNB and SeNB, UE-AMBR’ and UE-AMBR”, respectively. It is assumed that the sum of two UE-AMBRs is equal to the UE-AMBR. It seems NW implementation on how to split UE-AMBR into two UE-AMBRs in MME. For the UE-AMBR split, MME might use the information such as cell loading, available radio resources, the number of the assigned non-GBR bearers, the number of the assigned SCells and so on, which is provided by MeNB and SeNB.  Accordingly, some messages (or IEs) have to be defined over S1 interface. Each eNB has to schedule the radio resources for the UE based on the portion of UE-AMBR.
4) MeNB splits UE-AMBR into UE-AMBR’ and UE-AMBR”
MME provides the legacy UE-AMBR toward MeNB, and then MeNB takes the responsibility for the UE-AMBR splitting as shown in Fig. 3 (c). It si also a eNB implementation on how to split UE-AMBR into two UE-AMBRs. MeNB might collect the information required to split the UE-AMBR. After splitting, MeNB will provide UE-AMBR” to be applied in SeNB. Each eNB has to schedule the radio resources for the UE based on the portion of UE-AMBR. 
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Fig. 3 UE-AMBR split
Actually, these approaches are related to other WGs, e.g. RAN3, SA1 and SA2. If required, in order to clarify the problem and the introduced approaches, RAN2 can send a LS to other WGs. 
Proposal: RAN2 to clarify the issue on applying UE-AMBR to Dual Connectivity.
Conclusion

Based on our observations, it is proposed that

Observation: if the legacy approach for UE-AMBR is applied even in Dual Connectivity, the bit rate of UE could exceed against operator’s intention.
Proposal: RAN2 to clarify the issue on applying UE-AMBR to Dual Connectivity.
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