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1
Introduction
It is generally understood that the P-GW function of the RN for the UE traffic is in the DeNB for the chosen Relay architecture 2, and this is captured in stage 2 as “P-GW-like functionality”.  

However, what this implies in terms of flexibility for the RN P-GWs has not been discussed in detail.  This contribution looks at this in more detail on what is intended to be allowed/restricted by standards. 

This contribution is also provided to RAN3 for discussion.

2
Discussion

2.1 R-PGW functions in architecture alternative 2
The architecture alternative 2 has been selected with the P-GW embedded in the Denb.

The following diagram in figure 1 applies:
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Figure 1

The corresponding text in 36300 describing this option is the following:

“The DeNB also provides S-GW/P-GW-like functionality for the RN. This includes creating a session for the RN and managing EPS bearers for the RN, as well as terminating the S11 interface towards the MME serving the RN”
The text actually doesn’t say that the P-GW is embedded in the DeNB but that the Denb “has some P-GW functionality”.

This needs to be clarified with regards to which P-GW function does the Denb exactly include.

It is clear that the Denb includes the P-GW function related to the Un bearer that multiplexes the UE-bearers i.e. the P-GW function of the Denb allocates the IP address of the RN acting as RN-eNB.

However Denb doesn’t necessarily contain the P-GW function related to the Un bearer that is associated to the RN acting as the RN-UE. Nothing prevents this second logical P-GW function to be allocated to a separate P-GW external to the Denb. Indeed, a UE can have multiple P-GW in LTE and the RN-UE like any particular UE can therefore have 2 P-GW; the one embedded in Denb and the one external. 

The second P-GW function corresponding to the RN-UE (when external) in the architecture alternative 2 is thus presented in the following diagram shown in figure 2:
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Figure 2
2.2 Exposition of the IP address and O&M management
The generic layout of the P-GW functions presented in section 2.1 means than two types of IP addresses can be used to address the RN-UE:

· if the second P-GW is external to the Denb, then the RN-UE can be addressed by external IP addresses, (1)

· if the second P-GW is embedded in the Denb, then  the RN-UE can be directly addressed by internal IP addresses. (2)

Two specifications are possible.

Either the current text in 36300 is clarified to mandate that all P-GW functions are embedded in Denb and then this will mean that only (2) is allowed.

The advantage of (2) is that only internal IP addresses are used to address the RN-UE and are not exposed.

O&M system could take advantage of using internal IP addresses for example.

However it can be noted that if the clarification is done in the sense of (1), then (2) still remains possible as an operator deployment option if it is part of their requirements.

From that point of view, (1) can simply be seen more flexible.

Since option (1) is more flexible and still allows the deployment of operator requirement (2) we prefer to standardize according to (1).

3 Conclusions & Proposals
In this contribution, we have analysed the specification of the P-GW functions in the architecture alternative 2.

We propose to standardize that the P-GW functions addressing the RN-UE resides in a logical entity that isn’t necessarily embedded in the Denb.

It is proposed to agree on the corresponding CR in tdoc R3-10xxxx. (attached)

4 References

[1] R3-101421, “RN Access Control and O&M requirements”, Vodafone, RAN3 #68, Montreal, Canada























































































O&M





BH





IP





Relay P-GW





MME





DeNB





Relay-Server





R-UE





eNB





UE





UE xGW





BH





IP





Relay xGW





MME





DeNB








Relay-Server





R-UE





eNB





UE























PAGE  
3/3

