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1   Introduction
During the Relay discussion in previous meetings, the S/PGW selection for RN is still open. Two possible solutions were mentioned below: 
· Fixed approach for GW selection (Relay-UE’s SGW/PGW uses same IP address as the DeNB’s eNB function) [1]
· DNS-based GW selection with considering the DeNB’s eNB ID [2]
In this contribution, we analyze these solutions in 3 typical scenarios and propose to choose the DNS based solution as the baseline for RN’s GW selection.
2   Discussion

In RAN3’s #69 meeting, it was agreed that the RN startup procedures consists of the following two phases [3]: 

Phase I: Attach for RN preconfiguration.

-
The relay node attaches to the E-UTRAN/EPC as UE at power-up and retrieves initial configuration parameters from RN OAM. After this operation is done, the relay node may detach from the network as a UE and triggers Phase II.
Note, since RN do not have any information about the DeNB in this phase, it may randomly attach to a normal eNB (or DeNB) and be selected to a normal MME (or a special MME that can support Relay) by current mechanisms. 
Phase II: Attach for RN operation.

-
The relay node connects to a DeNB selected from the list acquired during Phase I to start relay operations. 
Note, since DeNB will select a MME supporting Relay according to the indication from RN in this phase, and MME can also identify the RN after the authentication, the special GW selection mechanism for RN could be defined in this case.
Hence we think the approach for RN P/S-GW selection should consider the following 3 scenarios:

Scenario 1: The GW selection for the first PDN connection when RN is selected to a normal MME.
Scenario 2: The GW selection for the first PDN connection when RN is selected to the MME that can support RN.

Scenario 3: The GW selection for the second PDN connection in Phase II.
The analysis is given respectively as following.
2.1   Scenario 1
It is quite obvious that this case only happens in Phase I. And since MME can not identify the RN, it can only follow the current GW selection mechanism for RN, i.e. the first PDN connection should be based on the pre-configured default PDN subscription context provided from HSS, and MME will select the corresponding P-GW based on this information [4]. 
Moreover, the candidate DeNB(s) where RN may attach could be multiple due to the deployment, it is inflexible and also very hard to pre-configure RN’s default PDN subscription context that indicates a local P-GW within a specific DeNB. Hence, in order to reduce the complexity of pre-configuration in HSS, we propose that:

Proposal 1: a common default PDN subscription context can be used in HSS for RN’s first PDN connection in scenario 1.
As a result, a common outside P-GW may be deployed for the purpose of establishing the first PDN connection for multiple RNs in case of scenario 1. Hence the P/S-GW selection rules for RN can be exactly the same as UE’s without additional requirement.
2.2   Scenario 2
As explained above, this scenario may happen in Phase I or Phase II. In this case, HSS will provide the default PDN subscription context to the MME as well. However, since this special MME can identify the RN after the authentication, some new GW selection approaches can be applied consequently. 
During the Relay discussion in previous meetings, two possible solutions for RN’s GW selection were mentioned below: 

· Fixed approach for GW selection (Relay-UE’s SGW/PGW uses same IP address as the DeNB’s eNB function)
· DNS-based GW selection with considering the DeNB’s eNB identifier.
For fixed approach, once MME identify the RN, it will not use the APN/PDN GW identity in the default PDN subscription context from HSS but directly select the local P-GW within the DeNB based on the IP address of the serving eNB. 
However, the key issue for this approach is, MME has NO information about whether RN is in Phase I or II, and MME does NOT know RN’s serving eNB is a DeNB or a normal eNB either. Hence if RN is attaching to a normal eNB, the eNB IP based GW selection will be failed.
Moreover, the description below shows that the fixed IP address solution may also have some flexibility problem in some cases [5]:
To support roaming to or from a non-3GPP network the HSS (or AAA) server can have an FQDN of a particular PGW or collocated PGW/GGSN node. One reason for using an FQDN instead of an IP address is that a PGW can be multihomed (i.e. more than one IP address). Another possible use case is when the PGW interface needs to be changed between PMIP and GTP. Even if each interface type only uses one IP address, the different interfaces can still use different IP addresses. For example, roaming and non-roaming interfaces are likely to be separated from each other using firewall or other mechanisms. Another possible use case is when the Home Agent (HA) functionality of a particular PGW needs to be discovered, e.g., during the HA reallocation procedure.

Observation 1: Fixed approach for GW selection can NOT be used for RN’s first PDN connection in scenario 2
On the other hand, for DNS-based approach, MME will not directly use the APN/PDN GW information from HSS but construct a special FQDN considering serving eNB’s identifier for the P-GW selection, which is quite similar to the GW selection in SIPTO scenarios. It is said that [4]:
In order to select the appropriate PDN GW for SIPTO service, the PDN GW selection function uses either the TAI (Tracking Area Identity) and/or the serving eNodeB identifier depending on the operator's deployment during the DNS interrogation as specified in TS 29.303 [61] to find the PDN GW identity. 

This means the DNS base GW selection could support TAI FQDN and/or eNB FQDN, and it has already been supported in SIPTO. Moreover, the issue mentioned above in the fixed approach can be also addressed by the configuration in DNS, e.g. the FQDN with DeNB’s identifier will direct to the local P-GW within this DeNB, while the FQDN with normal eNB’s identifier can direct to an outside P-GW as scenario 1. 
Observation 2: DNS based GW selection can be used for RN’s first PDN connection in scenario 2
For S-GW selection, it's also mentioned in [4] that:

If combined Serving and PDN GWs are configured in the network the Serving GW Selection function preferably derives a Serving GW that is also a PDN GW for the UE.

Observation 3: once MME chooses the local P-GW for RN, the S-GW selection is also addressed accordingly.
2.3   Scenario 3
This scenario only happens in Phase II, i.e. once RN attaches to the right DeNB (and MME), and establish the first PDN connection, RN may require an additional PDN connection by sending “PDN Connectivity Request” with request APN to the network, and MME may select the P-GW considering the provided APN.

Since the second PDN connection is triggered by RN, MME can be aware of this by knowing the operation happens only in Phase II. Similar to the scenario 2, for fixed approach, MME can directly select the local P-GW based on DeNB’s IP address. 
For DNS-based approach, MME can either directly use the APN provided by the RN or construct a special FQDN with serving eNB’s identifier for the P-GW selection, hence it can be used in this scenario as well. 
Observation 4: Fixed IP and DNS based GW selection can both be used for the second PDN connection in scenario 3
In summary, comparing with the fixed IP address solution, the DNS based solution is more flexible and can be used in both scenarios 2 and 3. Based on the analysis, we propose that:

Proposal 2: use DNS based approach as the baseline for Relay’s GW selection.

3   Conclusion and proposal
In this contribution, we analyze the possible S/PGW selection solution for Relay in 3 typical scenarios. In summary, we kindly ask RAN3 to agree on following proposals:
Proposal 1: a common default PDN subscription context can be used in HSS for RN’s first PDN connection in scenario 1.
Proposal 2: use DNS based approach as the baseline for Relay’s GW selection.
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