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1. Introduction
As agreed in 23.402, when GTP is used at S5/S8, the MME shall use a standardized algorithm to reserve the uplink GRE key from the default bearer TEID. And if a PGW supports both GTP and PMIP interface, it shall reserve a UL GRE key based on the same standardized algorithm when assigning the TEID for the default bearer of the PDN connection

However, the standardized algorithm for GRE key reservation is undefined which is up to stage 3 to define it. This discussion paper just tries to analysis any possible alternative solutions, which can meet stage 2 requirement.

2. Alternatives
2.1. Alternative A: Same value as the UL TEID 
As proposed in last CT4 meeting, (C4-091228) the MME could reserve the same value of UL GRE key based on the received UL TEID. This proposal is based on the assumption that PGW will also reserve the same UL GRE key at TEID assignment. 
However, this proposal has some drawbacks. 
The optimized handover is not supported by all MME implementations, and it is not all UE have HRPD mobility capability. As the PGW does not know the UE and the visiting network capability, it has to always reserve the GRE key for any default bearer. 

The optimized handover from GTP based S5/S8 to PMIP based S2a is also not supported by all PGW implementations. As the MME does not know the PGW capability, the optimized handover may be failure.  
The PGW implementations are varies with different vendors. It is not easy to standardize one algorithm fro the GRE key reservation. 
2.2. Alternative B: Reserved by PGW 

As an alternative solution, it would be better to let the PGW to reserve the UL GRE key at default bearer establishment procedure, as in a multi-vendor network the UL GRE key may not be allocated in the same range depends on the PGW implementation. It is also important to let the MME and the PGW to communicate the optimized HO capability information at GRE key reservation. 

At an E-UTRAN initial attach or a UE requested PDN connectivity or TAU/HO, if the MME supports GTP to PMIP optimized HO for the given UE, the MME may send an indicator to the home PGW via SGW to indicate that optimized HO is supported in the visit network. If the GTP to PMIP HO is also supported by home PGW, a reserved UL GRE key will be sent back to MME via SGW at Create Session Response message.  

If no optimized HO indicator is received, meaning the optimized handover is not supported by either the MME or the UE, the PGW does not need to reserve any UL GRE key for the PDN connection. 

If the PGW does not support the handover form GTP based S5/S8 to PMIP based S2a, the optimized HO indicator shall be ignored by the PGW. In this case, no reserved UL GRE key is going to be sent to MME. The MME shall not perform optimized handover for the UE.

The received reserved UL GRE key will be saved by MME and forwarded to the target HRPD RNC over S101 when optimized handover is performed. 

3. Conclusions

Alternative A is simpler. But it is hard to standardize one GRE key reservation algorithm without impacts on the PGW implementation. It also lack of UE and network capability information exchange between the visit network and the home network.

Alternative B requires some extra signaling exchanged between the MME and the PGW at default bearer establishment procedure. This solution allows different PGW implementations. Therefore it will avoid algorithm standardization problem at a multiple-vendor network.  
Alternative B is proposed as CR0251.
