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Abstract of the contribution: Issues to facilitate PDP context to EPS bearer mapping are identified and alternate solutions are proposed.
Discussion

SGSN/MME awareness of UE allocated IP address

In 2G/3G the SGSN is always aware of the IP address allocated to the UE. The SGSN places the UE IP address in CDRs and has the option to trigger LI based on UE IP address. For LTE the MME currently is not aware of the IP address allocated to the UE.
Currently 2G/3G and LTE are not consistent. We have at least two options:

1. Modifications are made such that the SGSN and MME always are aware of the UE IP address

2. The current 2G/3G mechanisms are unchanged, such that the SGSN is in some cases is aware of the of the UE IP address.
Bearer control mode
In Rel-7 the Network Requested Secondary PDP Context Activation Procedure (NRSPCA) was introduced. This function requires UE, SGSN and GGSN support to function. Therefore a capability negotiation procedure together with a Bearer Control Mode (BCM) negotiation was also introduced. The possible BCM modes currently defined in Rel-7 are UE-only, NW-only and UE/NW (also know as mixed mode). When one of UE, SGSN or GGSN does not support NRSPCA the fallback is UE-only.
For LTE and EPS bearers a different behaviour has been specified. There is only one BCM, which is mixed mode. Both the UE and the NW can request resources.

The behaviour in these aspects is inconsistent between 2G/3G and LTE, so an alignment should be done to avoid 2G/3G specifics on S5/S8. The goal should be to secure that a UE capable of 2G/3G and LTE behaves in a manner that is as aligned as possible. This requires some updates to 2G/3G since there are more options there compared to LTE.

To align the following is proposed to be changed for 2G/3G Rel-7 and Rel-8:

· NW-only mode is removed

· When UE, SGSN, and GGSN or P-GW all support NRSPCA mixed mode shall be used, i.e. the  UE can no longer request UE-only or NW-only.
The second bullet simplifies the BCM negotiation to a capability negotiation. If all involved nodes support NRSPCA mixed shall be used.

Mapping of QoS 
One difference between 2G/3G and LTE is how the UE requests QoS.  In 2G/3G the UE can either request a new PDP context with the Secondary PDP Activation procedure, or modify the QoS of an existing PDP context with the PDP Context Modification Procedure. If we focus on the modification procedure the UE can request either an increase or a decrease of the PDP context QoS.  The QoS handled in the procedure is the total PDP context QoS.

For LTE the UE can either request bearer resource allocation or bearer resource release. In these procedures the QoS handled is the SDF QoS (delta QoS). 

The main difference is that for 2G/3G the UE QoS request concerns the total PDP context QoS, while for LTE the UE only requests the delta QoS. When the PGW or GGSN requests PCC rules over Gx the request uses delta QoS (SDF QoS) for both 2G/3G running mixed mode and for LTE. This means that for 2G/3G a mapping between total PDP context QoS and SDF QoS has to be performed. For 2G/3G using Gn this mapping is currently done in the GGSN. The question is where to do this mapping for 2G/3G when using S4.  At least the following options exist:
1. Mapping to SDF QoS done by the SGSN.

2. Mapping to SDF QoS done by the SGW(BBERF) when using PMIP on S5/S8 and by the PGW(PCEF) when using GTP on S5/S8.

3. Mapping to SDF QoS done by the UE.

It is likely that some 2G/3G specifics will have to be added to S5/S8 with options 1 and 2. These additions should be less with option 1, but will add complexity to the SGSN. 
Option 3 would align the UE behaviour for 2G/3G with LTE (the UE will have to send both total and SDF QoS for backward compatibility). Further option 3 requires UE updates and should be done in both Rel7 and Rel8, at least for mixed mode. However, legacy UEs (running UE-only) cannot be changed so option 3 is not an alternative in this case. Either option 1 or 2 would be required to support these legacy UEs. However some simplifications may be possible since the use of QoS in these UEs is limited.
Way forward
Concerning SGSN/MME, and awareness of UE allocated IP address, the most future proof solution is awareness in the SGSN/MME. Is this agreeable?
Concerning BCM a proposal is presented in this paper. 
1. NW-only is removed for 2G/3G in Rel7 and Rel8. 
2. Mixed (UE/NW) mode shall be used when all involved nodes (UE, SGSN, GGSN, PGW) support network control. This would apply to Rel7 and Rel8.
Concerning mapping of QoS, more work is required. Three options have been identified: 

1. Mapping to SDF QoS is done by the SGW(BBERF) when using PMIP on S5/S8 and by the PGW(PCEF) when using GTP on S5/S8.

2. Mapping to SDF QoS done by the SGSN.

3. Mapping to SDF QoS done by the UE (probably not applicable to UE-only mode).
