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1. Introduction
SAE access bearer general functions are defined within the description of QoS concept in section 7.12.3 in TR23.882.
In this document we clarify further what are other functions that may be needed for SAE access bearer service, especially in U-plane perspective.
2 U-plane function of SAE access bearer service
The following sentences are quoted from TR 23.882 section 7.12.3.
The SAE Access Bearer Service provides:

-
transport of the SAE Bearer Service data units between aGW and eNodeB according to the required QoS;

-
provision of aggregate QoS description of the SAE Bearer Service towards the eNodeB;

-
linking of the SAE Access Bearer Service to the respective SAE Bearer Service.

In U-plane perspective, to provide the above functions, SAE Access Bearer needs to have the following function:
· UE identification and SAE Access Bearer Identification

As the Ciphering and HC are conducted in the aGW, user’s pure IP address will not be known to eNodeB. However, in the eNodeB, radio resources, e.g. scheduler, etc., are prepared for each user. Therefore, eNodeB will need certain identification to identify which IP flows belong to which UE, and which scheduler should processed the data flows in order to fulfil the QoS requirement.
· Sequence numbering
Sequence number for in-sequence delivery purpose
Despite the options for U-plane mechanism in handover, in the agreed architecture where outer ARQ functionality is located in eNodeB, attaching sequence number to a unit of data is one of the solution to realize ‘in-sequence delivery’ of the data  between aGW and eNodeB.
In short, attaching sequence number to a unit of downlink data in aGW allows the reordering process to be performed in Target eNodeB, and attaching sequence number to a unit of uplink data in Source eNodeB  allows the reordering process to be performed in aGW.
The detail on this mechanism is elaborated in [1].
Sequence number for data loss detection
Introducing sequence number in data transported between aGW and eNodeB allows detection of data loss directly in routing path between aGW and eNodeB. If eNodeB (or aGW) find discontinuity, it can activate some process like flow control like function or warning to OAM, etc.
· Flow Control like function
Different from the aforementioned two functions, Flow Control function may not be directly related with the provision of the services expected from SAE Access Bearer captured in TR 23.882.
From the discussion in the previous meetings, Flow Control seems to be a function that ‘needs to be avoided’. One of the reasons is because it necessitates buffering at aGW.
However, we think that this issue needs to be revisited.
With the agreed architecture where Ciphering and HC are located in aGW and Outer ARQ is located in eNodeB, the buffering of all the ciphered and HC-ed data will be done in eNodeB.
If there is no flow control conducted between aGW and eNodeB, a very large amount of data will be buffered in eNodeB and this will result to a delay or maybe even discard of data in eNodeB.  
Solution to this matter need to be defined. It can be resolved by applying Flow Control similar to UMTS (HSDPA) or another option such as interaction between aGW and eNodeB in the form of sending feedback information on the amount of buffered data. Detail this study is captured in [2].
2.1 U-plane protocol for SAE access bearer
DoCoMo believes that all the aforementioned 3 U-plane functions are necessary to be provided by SAE access bearer service.
One possible way to provide those three functions is by introducing protocol such as Frame Protocol for SAE access bearer.

Figure 1 shows the concept of the proposed Frame Protocol in the agreed QoS concept.

Note that for transport purposes, DiffServ mapping of SAE access bearer to its Physical Bearer is another function in SAE access bearer. However this function is independent from Frame Protocol functionality.


[image: image1]
Figure1. Frame Protocol for SAE access bearer
3 Conclusion and proposal
U-plane function on SAE Access Bearer should include the following functions:
1. SAE Access Bearer identification and UE identification

2. Sequence numbering
3. Flow Control

One of the solutions to provide the aforementioned functions is by introducing a protocol such as Frame Protocol.

DoCoMo proposes that RAN3 discusses this matter, and captured section 2 in the relevant section in RAN3 TR.
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