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Abstract of the contribution:

This paper focuses on the roaming configuration where the non-3GPP access is anchored in the Serving GW (Scenario 1 in Annex B of 23.402) and argues that it is pointless to have bearers on S8b in case the non-3GPP access expects to receive QoS/PCC information on per-SDF basis. It is proposed to perform QoS signalling on S8b on per-SDF basis.
1 Introduction
Currently there is a sentence in TS 23.401 stating that the “Functional split of PDN GW and Serving GW shall be the same regardless of the use of IETF or GTP based protocols between them.”, and another sentence in TS 23.402 stating that “The S5, S8b and S2a/S2b interfaces are based on the same protocols and differences shall be minimized.”.

There may be a need to reconcile these two ‘shall’ sentences. Namely, the 401 sentence puts a 3GPP-specific restriction on the IETF protocols used across S5/S8b, but does not apply to S2a for which one has to take into account any constraints coming from the outside world.
It would be possible to use two different flavours of IETF protocols across S8b and S2a, but this would clearly go against the 402 sentence quoted above. Alternatively, S8b could be aligned with the current trends in other standards organisations (i.e. should align with S2a), but then it may go against the 401 sentence.

In the remaining text we propose to explore the first avenue and investigate the consequences of using two different flavours of IETF protocols across S8b and S2a. Consider for example the scenario depicted in Figure 1: this is a scenario in which a non-3GPP access is anchored in the Serving GW. This is currently documented as Scenario 1 in Annex B of TS 23.402.

The figure makes the following assumptions about QoS signalling:

· Across S8b
· it is on per-bearer basis and “on path”; this is in line with the sentence on identical functional split in TS 23.401;

· the PMIP encapsulation on S8b is assumed to use GRE keys (or similar) to identify individual bearers;

· Across S2a
· it is on per-SDF basis and “on path” (note that the “on path” aspect is not relevant for the discussion here). The assumption for QoS/PCC signalling on per-SDF basis towards non-3GPP access is based on the fact that this is presently the only working assumption in all of the 3GPP2, WiMAX NWG and TiSPAN organisations. Those systems expect to receive TFTs in order to perform packet classification for further processing (e.g. bearer binding and flow based charging).

· The PMIP encapsulation in S2a does not make use of any “bearer identifiers”, in the form of GRE keys or otherwise.


[image: image1.emf]S8b 

SGi

HPLMN

VPLMN

hPDN GW

Serving GW

hPCRF

S7

Trusted

Non-3GPP

MME

eNB

S1-U

S11

S1-MME

Per-bearer signalling

PMIP with no bearer identifiers

(i.e. no per-bearer GRE tunnels)

PMIP with bearer identifiers

(i.e. per-bearer GRE tunnels)

PCEF

S2a

Per-SDFsignalling

GTP-U

“Non-3GPP PEP”

”Bearerless” Non-3GPP access; i.e. 

expects info on per-SDF basis

(e.g. the ”Non-3GPP PEP” is in the 

PDSN; perceives the Diameter interface 

as Ty; SDF  radio bearer mapping)

PDN GW performs 

“bearer binding” in 

the DL for nothing, 

because the non-

3GPP access is 

totally unaware of it

Serving GW performs 

“bearer binding” in the 

UL for nothing (if not 

only to please PDN GW)

The “obvious fix”: per-SDF 

signalling has to be sent in 

addition to per-bearer 

signalling

Figure 1: Scenario with S8b-S2 chaining and non-3GPP access expecting QoS/PCC information on per-SDF basis
The UE in this example can move freely between the LTE access and the non-3GPP access.

When the UE is under LTE access, it makes sense to use a “bearer aware” S8b interface, because it follows the GTP paradigm. Bearer binding is performed in the PDN GW and the Serving GW does 1:1 mapping between bearers on S8b and bearers on S1-U. The only functionality that is not possible with this paradigm (this also applies to GTP based S8a) is to perform flow based charging in the VPLMN, which may be interesting for some operators of non-3GPP background (e.g. this is the underlying assumption in 3GPP2 SBBC specifications).
When the UE moves under non-3GPP access, the “bearer aware” paradigm on S8b obviously does not work anymore, because the non-3GPP access expects QoS/PCC information on per-SDF basis and the Serving GW is unable to restore the per-SDF information. This is so because the L3=>L2 bearer binding is an example of “lossy compression” in which parts of the information (notably the DL packet filters) are lost.
The obvious fix to this problem would be to signal QoS/PCC information on per-SDF basis across S8b (red dotted line in Figure 1) in addition to per-bearer signalling on S8b (blue dashed line in Figure 1). While this fix indeed allows the non-3GPP access to get information on per-SDF basis, it completely kills the purpose of the bearer concept for S8b. Namely, consider how the overall system would work in the resulting hybrid scenario:
· In the control plane the PDN GW signals QoS information on both per-bearer basis and per-SDF basis. The Serving GW stores the whole information and forwards only the per-SDF information toward the non-3GPP access;
· In the bearer plane the PDN GW performs bearer binding in the downlink and uses GRE keys in the PMIP encapsulation to separate those bearers on S8b;
· Serving GW “unbinds” the IP flows from S8b bearers before forwarding them on S2, with plain IP-in-IP encapsulation;

· The non-3GPP access re-binds the IP flows onto its own internal bearers (if any) based on the per-SDF information. The internal bearer binding performed by the non-3GPP access is totally independent and dissociated from the bearer binding performed by the PDN GW;
· In the uplink, the non-3GPP access sends IP packets (with no bearer identifiers). The Serving GW has to now perform packet classification and bearer binding in order to map the IP packets onto S8b bearers and tag them with GRE keys!
It is obvious from above that this hybrid configuration leads to major inconsistencies. Notably, the bearer binding performed across PDN GW in the downlink and the Serving GW in the uplink is a pointless activity and looks like a complete waste of processing power in both gateways.
Consider now the second avenue i.e. aligning S8b with S2a by making it “bearerless”. With such an approach:

· QoS information is always signalled on per-SDF basis;

· there is no need for bearer-aware PMIP encapsulation;
· PDN GW never performs bearer binding; it may still perform packet classification for the purpose of flow based charging in case flow based charging is done in the HPLMN;
· Bearer binding is performed only when necessary. For example, Serving GW performs bearer binding in the DL when UE is under LTE access, but it performs no bearer binding when UE is in the non-3GPP access (because the latter will perform its own bearer binding);
· All “gateway entities” in the system (PDN GW, Serving GW and non-3GPP access gateway) operate uniformly on per-SDF basis.
As seen from the above, the approach with per-SDF signalling has no inconsistencies. In addition, the availability of per-SDF information throughout the system allows for flexible location of flow based charging in the HPLMN or in the VPLMN, which is not possible in a pure bearer-aware S8 scenario.
2
Proposal

Given the discussion in the previous section it is proposed to agree on the following:
· QoS signalling on S8b shall be on per-SDF basis;

· GRE keys in the PMIP encapsulation on S8b shall not be used as bearer identifiers.
It is further proposed to reword the sentence on functional split in TS 23.401 as follows:
“The differences in functional split of PDN GW and Serving GW due to the use of IETF or GTP based protocols between them shall be minimised.”
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