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Abstract of the contribution: The purpose of this contribution is to clarify where the Bearer mapping between PDP Cxt and EPS Bearers is done.
1
Introduction
It has been agreed to specify a new EPS bearer and a new QoS model for EPS in Rel 8. A mapping algorithm between R99 QoS and Rel 8 QoS parameters is specified in Annex E. A new GTP v2 protocol for core NW Mobility and Tunnel Management in EPC is also decided. It is still under discussion in which interfaces the new GTP version will be used. The content of the GTP v2 protocol is still undecided. Shall the new GTP v2 support the new EPS Bearers and the associated QoS model only or shall the legacy PDP Context bearers and the Rel 99 QoS model be supported as well? It is important to establish first what type of bearers and QoS models that are handled on the Rel 8 interfaces and consequently, where the mapping between the old and new bearers and QoS models is done.
2 Handling of 2G/3G SGSNs

As specified by 23.060 (and well known), the pre-rel 8 SGSN nodes uses PDP Contexts. With a new QoS concept in EPS based on EPS bearers, there are two (at least) possibilities to specify a new GTP protocol in EPS:

1. the new protocol is a super-set of the old, such that old nodes can understand a sufficient part of the messages. I.e. the same protocol is used towards both old and new SGSNs.

2. the new protocol forms a non-overlapping set of messages and concepts with the old, without including legacy messages and concepts. Then the new node must translate to legacy concepts and a legacy protocol must be used when communicating with an old node. I.e. GTP v1 rel 7 is used to old SGSNs and GTPv2 rel 8 is used towards new SGSNs.

Option 1 makes no sense for a new protocol version (old nodes will return “Version Not Supported”). Therefore, a new protocol version should be specified according to option 2. So then the new protocol will only include EPS Bearer concepts and not PDP Contexts. For simplicity of specification of Rel 8 interfaces and future proof simplicity (not having to support parallel protocols), it is proposed that the same bearer handling is selected for all EPC interfaces in Rel 8. Then the mapping to new concepts such as EPS Bearers must be done in the SGSN. 

3 EPS Bearers in EPC
In the current Rel 8 stage 2 specification TS 23.401, both EPS Bearers and PDP contexts are handled in the network in the new EPS interfaces. The bearer mapping between PDP Contexts and EPS Bearers is unclear. It is spread over the architecture, sometimes in the MME and S-GW and sometimes in the SGSN. A more homogeneous and rigorous QoS and bearer handling would be advantageous in the future mobile networks. 
It would be possible to use the EPS bearer and EPS QoS parameters everywhere in Rel 8, also in the NAS protocol in 2G/3G, but changing NAS is seen as too big a change in rel 8, in particular for impacts on the UE. Therefore it is proposed that all Rel 8 EPC Core Network reference points shall handle only the EPS bearers and the new QoS model. The mapping from PDP Contexts to EPS bearers is done in the SGSN. The PDP Contexts in Rel 8 will be used only between the SGSN and the UE, and everywhere else in the REl 8 NW the EPS bearers and Rel 8 QoS is used.  
4 Discussion

When all Core NW interfaces in Rel 8 are specified to handle EPS bearers only and the mapping from PDP Contexts to EPS bearers is done in the SGSN there are several simplifications:
· The new interfaces in EPS will be simpler when only including messages that handle the EPS bearers and the information needed to support the EPS bearers. 
· The "GPRS Rel-8 QoS" is aligned as far as possible with "EPS QoS". The QoS concept will be aligned in the core NW, only the SGSN handles R99 QoS. Since the mapping is done in the SGSN there is no impact foreseen to the GERAN or UTRAN. The terminal will receive the R99 QoS parameters from the SGSN instead of from the MME.
· It still needs to be verified that the EPS NW Initiated Bearer model and the GPRS UE Initiated bearer model are compatible, but the handling should be easier and the error cases fewer when the bearer mapping is done in one place – in the SGSN.
· There is a tradition in 3GPP specifications that new nodes adapt to old ones. This extreme courtesy may originate from the not wanting to update the installed base in the field. The prize is bad systemisation and complicated implementation. The method is needed for backwards compatibility towards not yet updated Rel 7 nodes, but for the SGSN, which will be upgraded to Rel 8, the method is not sensible.
· The EPC interfaces will be simpler with less options, since the EPC nodes do not need to know the peer bearer preference and if it shall include PDP Contexts or EPS bearers in a message. 
· If there is a Rel 7 peer, which does not understand EPS bearers, a protocol fallback mechanism is used.   
· The GTP v1 protocol may be terminated in Rel 7 and used as a fallback protocol, which is today the situation for the GTP v0. However, it is agreed that the GTP v0 protocol shall not be supported in Rel 8 architecture and therefore we propose that GTP v1 is not supported in Rel 8.
· Reference point alignment in Rel 8 is possible when mapping is done in the SGSN. The S3 and S10 interfaces will be aligned on the bearer handling, i.e. the Tunnel Management. The case for the S4 and S11 interfaces is even more compelling, since only the Tunnel Management aspects are at hand.
· When there is no mapping in the S-GW, the S4 and the S5/S8 interfaces are aligned.
· Future proof solution when all Rel 8 EPC nodes use the same type of bearers. The PDP Contexts will be an access specific 2G/3G mechanism. It should be advantageous in the long run to be as far as possible aligned in the whole system, and keep local adaptations confined to an access specific segment, as seen in figure 1.

· In addition to the proposed QoS and bearer handling it should be advantageous to apply the same reasoning to 2G parameters such as PFI, SAPI and XID. In 23.401 v 8.0.0 these are allocated and sent by the MME to the UE and used at PS HO to 2G. Instead it is proposed that the MME should not handle these parameters, but that the SGSN shall allocate them and send them to the UE in a transparent container. A separate CR  for changes to the PS HO procedures for applying this method will be brought in later if the principle is agreed.


[image: image1]
Figure 1, All the Core NW (blue shading) handles the EPS bearer and the new QoS model except for the local UTRAN and GERAN NWs below the SGSN.

There may be arguments for alternative solutions where EPS bearers and QoS mapping is kept away from the SGSN:
· The SGSN implementation is affected when SGSN handles the EPS Bearers. It is true that in the short run there is an upgrade needed to the SGSN to support the EPS Bearers and do the mapping to EPS bearers. If the implementation can be handled by SW upgrade it should not be insurmountable. Otherwise the S-GW or MME is affected, since mapping cannot be avoided.
· The mapping may be needed anyway in the MME or other nodes if a fallback to GTP v1 is done when doing HO to a Rel 7 NW. True, but possibly with limited functionality and only in exception cases. In the long run mapping will be less common.
· The S12 interface between the RNC and the S-GW may also be affected. The S12 needs to be updated if S4 is, but S12 is a pure user plane interface and will need small or no changes. Mainly the TEIDs (or EPS Bearer Identifiers) shall map 1-to-1 to the RABs whether it is PDP Contexts or EPS bearers in the S-GW.
5 Proposal 

The changes proposed against 23.401 are included in the TDoc S2-080083.
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