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1 Introduction

There are four options about AMBR in TR23.882 v 1.6.1. Option 1 was approved In SA2#55, but option 2, 3 and 4 are still FFS. In this contribution we will further analyze the four options, and propose to exclude Option 3 and 4. For Option 2, we propose to further evaluate its feasibility as one of the options for AMBR usage in SAE/LTE.

2 Discussion 
In this section, we first compare the Option 1, 2 with Option 3, 4, and propose to remove Option 3 and 4. Then, we analyze the advantages and disadvantages of option 2, and propose to keep Option 2 and further evaluate the feasibility of Option 2 as one of the options for AMBR usage in SAE/LTE.
From the bearer type of AMBR sharing aspect, these four options can be divided into two types:

· Non-GBR only: Option 1 and 2. 
· Mixed: Option 3 and 4. 

Firstly, it is valuable to evaluate the complexity of scheduling here. 

If AMBR is to be shared by both Non-GBR and GBR bearers (i.e. Mixed type), scheduling mechanism will become more complex. As we know, the eNB needs to reserve exclusive resource for the GBR bearer based on the GBR value from S1. Besides that, the GBR bearer may also share the available bandwidth with other bearers under the same AMBR. It means that two levels of scheduling shall be needed for the GBR bearer which shares the same AMBR also. This will bring additional complexity for the mechanism of scheduling and admission control. In Option 4, the complexity will become even more severe and further impact the design of the eNB because it works on the bearer group level.
If AMBR can only be shared by Non-GBR bearers (i.e. Non-GBR only type), scheduling mechanism will become more simple. In this case, the eNB just needs to know which bearers share the AMBR, it doesn’t need to know whether there is any GBR bearer to be handled specifically. Such kind of AMBR sharing can make use of the network resource efficiently without introducing any additional complexity.

Secondly, the Mixed type will also make the available resource for those Non-GBR bearers decrease, because the GBR bearers always need guaranteed bandwidth. But for Non-GBR only type, each bearer under the same AMBR may potentially obtain all of the bandwidth indicated by the AMBR. The Non-GBR only type seems to be more flexible than the Mixed type.

From the above discussion, it is concluded that Non-GBR only type is better than Mixed type considering the aspect of the scheduling complexity and flexibility. 
The following will further analyze the advantages and disadvantages of Option 1 and 2 on the aspect of the Granularity of AMBR sharing:
1)  Efficiency of service provision

In the case of Option 1, all the Non-GBR services of one UE share the resource of AMBR with each other, which may cause some problems. For example, if a UE is using both operator-known service and operator-unknown service, and if the operator unknown service (e.g. P2P movie download) has strong capability of bandwidth grabbing, then the operator known services (e.g. email and web browsing) will be greatly impacted and thus experience bandwidth starvation, even be unusable at all, which is not expected by both the user and the operator unless the operator defines the known and unknown services in the different forwarding priority to guarantee all the services provision according to the priority. 
There are several ways to solve the above problem: one is to put the download service into another bearer group, i.e. separating it from the email and web browsing services within the restriction of another AMBR. Another is to regard it as an independent Non-GBR SAE bearer with an independent per SAE bearer MBR.
Therefore, Option 2 may be a good choice to solve the above problem.

2)  Resource usage

There are some kinds of admission control in the operator’s network because the available resource (processor capability, memory, and link bandwidth etc.) is always limited in the network. When the network is suffering congestion, then the new request will be rejected. 

The possibility of rejecting a new request from the customer would be higher for Option 1 than for Option 2. In Option 1, the first bearer of the UE may use up all the available bandwidth indicated by the AMBR (with a large value). However, in Option 2, bandwidth for the UE could be divided into one or several subsets, which are indicated by one or several AMBRs (each AMBR with a smaller value), so that it is impossible for the first bearer of UE to use up all the available resource of the UE. It can only grab all the available resource indicated by the AMBR which is only a subset of entire bandwidth of the UE. From this point of view, the same network based on Option 2 could potentially have a better service admission ratio than that based on Option 1, thus make a better use of the operator’s network resource. 
In the other side, since Option 2 will divide bandwidth resource into several subsets for one UE, The UE may not use all the bandwidth it has subscribed in case the UE is using some of its service. 
3) Complexity and flexibility

From the point of view of services provision by operators, Option 2 is more flexible than Option 1. Services with similar characteristics can be transmitted on the bearers sharing bandwidth with each other in the same bearer group indicated by the same AMBR. There could be one or several bearer groups with different AMBRs for one UE in parallel, which could be a part of the agreement between user and operator. Nevertheless, Option 2 will bring more complexity to the equipments than Option 1.

3 Conclusion
According to the analysis above, it is proposed to exclude Option 3 and 4. Meanwhile, it is also proposed to further evaluate the feasibility of Option 2 as one of the options for AMBR usage in SAE/LTE. 


4 Proposal
-----------------------------------------------Start of the modification----------------------------------------------- 
7.12.8
Aggregate Maximum Bit Rate

Multiple Non-GBR SAE Bearers can share the same Aggregate Maximum Bit Rate (AMBR). That is, each of those Non-GBR SAE Bearers could potentially utilize the entire AMBR, e.g. when the other Non-GBR SAE Bearers do not carry any traffic. The AMBR is the 'subscription MBR' stored in HSS. The AMBR is signaled from the MME/UPE to the eNB across S1 in the control plane when the UE connects to the network.

NOTE: 
It is FFS whether the AMBR will be signalled to the UE (in Access-Stratum and/or Non-Access Stratum).

NOTE: 
It is FFS whether the AMBR can be modified from the MME/UPE.

This section outlines the options for the scope of AMBR that will be considered. 

-
Option 1
AMBR applies to all Non-GBR SAE Bearers of a UE. GBR SAE Bearers are outside the scope of AMBR. In this case, Non-GBR SAE Bearers do not have a separate 'per SAE Bearer MBR'.
-
FFS: Option 2
AMBR can apply to only some Non-GBR SAE Bearers of a UE. Independent Non-GBR SAE Bearers can be established with an independent per SAE Bearer MBR (signalled as part of the SAE bearer's QoS profile). GBR SAE Bearers are outside the scope of AMBR.

NOTE: 
For option 2 it is left FFS whether multiple groups of Non-GBR SAE bearers each with an independent AMBR can be defined.



-----------------------------------------------End of the modification-----------------------------------------------
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