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Introduction

The SAE QoS concept is captured in clause 4.6 of TS 23.401, based on agreements reached at multiple SA2 meetings and reconfirmed in the recent Joint meeting with RAN2 and RAN3.
Tdoc S2-071213 already has several proposals to enhance the current TS text on QoS.  This contribution discusses a few issues which are considered as limiting operator choice without strong technical justification, or where it is not sure from our perspective whether the text is correct or appropriate for the TS (due to referring to RAN issues).
Discussion

1) Packet Filter on Default SAE Bearer

The TS mandates that a “match all” packet filter be assigned to the default SAE bearer, which gets established upon UE power-up.  As a result, any IP address could be reached by the UE across the default bearer.  However, Operators may want to restrict the services / networks / addresses that can be reached on the default bearer to certain subnets or service offerings.  E.g., one may want to sell “limited flat fee” subscriptions where users can use certain services (on the default bearer) without any further usage fees (included in base subscription). Other services can be reached on the default bearer (by changing the packet filter) or on a dedicated bearer, incurring additional cost.

The restriction on the accessible sites/services still needs to be policed in the network. However, properly designed UEs would respect the packet filter and, as a result, a lot less requests that must be rejected by the network would be sent, saving scarce radio resources.

In conclusion, it should be possible for the Operator to assign a default packet filter to the default bearer which can be different per subscriber / subscriber class.

Such a change would also bring the text in line with further below in the TS, where it is stated that there may be multiple filters per bearer.

2) Assigning dedicated resources to a GBR bearer
The TS currently states that:

An SAE bearer is referred to as a GBR bearer if dedicated network resources related to a Guaranteed Bit Rate (GBR) value that is associated with the SAE bearer are permanently allocated….
This may be misleading or even incorrect from the perspective of the EUTRAN. It should be clarified with RAN WGs if and how this text should be enhanced / clarified.

3) Default Bearer restriction to non-GBR
There does not appear to be a technical reason to mandate that the default bearer shall be limited to being a non-GBR bearer. However, it limits operator choice in respect to differentiating their offers per customer segment.

Unless technical reasons are identified, we therefore propose to remove this restriction and leave the property of the default bearer – non-GBR or GBR – to Operator choice.
4) Radio Bearer = RLC connection?

We have received indications that the above equation is not correct from radio perspective. In addition, we think that the mention of RLC connection does not add value in TS 23.401 but may raise conflicts, if indeed the equation is not (always) correct.

To be on the safe side, and as the RLC connection reference does not provide value, we suggest removing it.
5) Storage requirements

As a general comment on the TS and some contributions to this meeting, we observe that there are text proposals mandating the “storage” of certain information (e.g. the “Radio Beaerer ID”), or information contexts (e.g. the mapping of a packet filter to a Radio Bearer ID) in the UE or certain network elements.
From our perspective, it is preferable not to use such implementation related terminology. Especially where information relationships are concerned, such as “storing the mapping between packet filter and SAE bearer ID” and “storing the mapping between packet filter and Radio Bearer ID”, we would consider it more appropriate to specify that the concerned element must maintain the relationship between the packet filter and the SAE Bearer, and that there is a 1:1 mapping between SAE and Radio Bearers. Such phrases would be sufficient for the specifications and would avoid direct impacts on the way the functions and elements get implemented.

If this general guideline is accepted, T-Mobile would be willing to work on text proposals in the related paragraphs.

Conclusion
Following is a text proposal for TS 23.401 that incorporates items 1, 3 and 4 above.  Item 2 should be clarified, including RAN expertise.  Item 5 is offered as the next step if the general proposal is accepted.
Text Proposal for TS 23.401 [1]
4.6
Overall QoS Concept

4.6.1 The SAE Bearer
4.6.1.1 The SAE Bearer in General

An SAE bearer is a logical aggregate of one or more Service Data Flows (SDFs) [TS 23.203] running between a UE and a PDN SAE-GW. An SAE bearer is the level of granularity for bearer level QoS control in an SAE/LTE access system. That is, SDFs mapped to the same SAE bearer receive the same bearer level packet forwarding treatment (e.g,, ., scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.). Providing different bearer level QoS to two SDFs thus requires that a separate SAE bearer is established for each SDF. 

Note:
In addition but independent to bearer level QoS control, the PCC framework allows an optional enforcement of service level QoS control on the granularity of SDFs independent of the binding of SDFs to SAE bearers. 
An SAE bearer is referred to as a dedicated bearer if it is associated with uplink packet filters in the UE and downlink packet filters in the PDN SAE‑GW where the filters only match certain packets. An SAE bearer is referred to as a default bearer if it is associated with “default” uplink and downlink packet filters in the UE and the PDN SAE‑GW, respectively. The default packet filters are determined by the operator on a per-subscriber basis.
An SAE bearer is referred to as a GBR bearer if dedicated network resources related to a Guaranteed Bit Rate (GBR) value that is associated with the SAE bearer are permanently allocated (e.g. by an admission control function in the eNB) at SAE bearer establishment/modification. Otherwise, an SAE bearer is referred to as a Non-GBR bearer.

Note:
Admission control can be performed at establishment / modification of a Non GBR SAE bearer even though a Non GBR SAE bearer is not associated with a GBR value..

Both the default bearer and dedicated bearers can either be a GBR or a Non-GBR bearer.
4.6.1.2 The SAE Bearer with GTP-based S5/S8
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Figure 4.6-1. Two Unicast SAE bearers (GTP-u Based S5/S8).

An SAE bearer is realized by the following elements:

· An UpLink Packet Filter (UL-PF) in the UE binds an SDF to an SAE bearer in the uplink direction. Multiple SDFs can be multiplexed onto the same SAE bearer by mapping multiple uplink packet filters to an SAE bearer.

· A DownLink Packet Filter (DL-PF) in the PDN SAE-GW binds an SDF to an SAE bearer in the downlink direction. Multiple SDFs can be multiplexed onto the same SAE bearer by mapping multiple downlink packet filters to an SAE bearer.

· A radio bearer transports the packets of an SAE bearer between a UE and an eNB. There is a one-to-one mapping between an SAE bearer and a radio bearer.
· …….
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