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1. 
Introduction

During RAN3 #69 in Madrid, the selection of the SGW/PGW for relay nodes was discussed [1] but no conclusion was made. 
This contribution considers the SGW/PGW selection mechanisms available in the core network; in particular the two new GW selection procedures defined for SIPTO and LIPA in Rel-10, and discuss how these could be reused for the selection of the SGW/PGW for relay nodes.
2.
GW selection mechanisms

The current SGW/PGW selection mechanisms are described in [2] and consist of three different options. The first one of them, used for macro systems and having the PGW identity provided by the HSS to the MME as part of the subscription context, has been already analyzed in [1] and presents relevant issues if applied to relays (large effort to maintain information in HSS for every relay and serious issue for network sharing scenarios). Therefore we focus our analysis on the other two options, namely the selection procedures defined for SIPTO and LIPA.
2.1
GW selection using SIPTO
The current GW selection for a PDN connection is based on DNS and uses TAI information as selection criteria to find a GW close to the eNB where the UE is being served. In the case of relay, where the desired GW functions are collocated in the DeNB [3], the TAI does not provide sufficient granularity for the GW selection to resolve to the GW functions collocated with the eNB, as the same TAI may be assigned to multiple DeNBs. However, the problem of providing a finer granularity has been already investigated by SA2 in the context of Selected IP Traffic Offload (SIPTO) and a solution to enhance the DNS interrogation procedure has been agreed in [4].

The DNS-based GW selection for a SIPTO allowed PDN connection takes into account the location of the user, by considering the eNB identifier during the DNS interrogation to provide the required granularity and select the appropriate GW, as described in [2]:

“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.” 

Therefore, by (a) appropriate DNS configuration and (b) using an appropriate APN (with SIPTO permissions set to “allowed”) for establishing the relay PDN connection, the SIPTO procedures can be potentially reused for relays.

2.2
GW selection using LIPA

Local IP Access (LIPA) enables an IP capable UE connected via a HeNB to access other IP capable entities in the same residential/enterprise IP network without the user plane traversing the mobile operator’s network [5]. LIPA is enabled by using a Local GW (L-GW) equivalent to a P-GW collocated with the HeNB and the GW selection procedures has the HeNB provide the L-GW IP address in the S1 control messages in order for the MME to select the L-GW collocated with the HeNB when the UE requests a LIPA allowed PDN connection. It shall be noted that, as described in [2], LIPA is only applicable for CSG members:

“In order to select the appropriate L-GW for LIPA service, if permitted by the CSG subscription data, the PDN GW selection function uses the L-GW address proposed by HeNB in the S1-AP message, instead of DNS interrogation. If no L-GW address is proposed by the HeNB and the UE requested a LIPA only APN, the request shall be rejected. If no L-GW address is proposed by the HeNB and the UE requested a LIPA conditional APN, the MME uses DNS interrogation for PGW selection to establish a non-LIPA PDN connection.”

Therefore, by (a) appropriate CSG membership configuration and (b) having the DeNB operating as hybrid cell, the LIPA procedures can be potentially reused for relays.

3.
Discussion

As concluding is section 2, both SIPTO and LIPA procedures are good candidate for the GW selection of relays. In this section we analyze more in details what else is needed for the two cases to properly work.
In case of the SIPTO, the current SGW/PGW selection is based on DNS interrogations with TAI and eNB identifier: in case of a UE using SIPTO, the DNS interrogation uses the eNB ID information and selects a PGW nearby. For a relay deployment, this will happen in both cases of a regular UE accessing the DeNB as well as when a relay-UE accesses the DeNB, as the selection process in MME cannot discriminate them and will not point to the DeNB GW functions for RN access. Therefore, in order to properly work, the SIPTO procedures “as they are” are not sufficient and the UE type shall be considered in addition in order to select the GW included in the DeNB.
Conclusion 1: The GW selection for relay nodes can be based on DNS approach (similar to SIPTO procedures), with the addition of considering also the device type (regular UE vs. RN-UE) during the GW selection process in the MME.
· The device type can be informed to the MME from HSS subscription data.

In case of LIPA, the DeNB will operate as a hybrid cell and CSG membership are used to control relay access: if permitted by the CSG subscription data, the PDN GW selection function uses the L-GW address proposed by DeNB in the S1-AP message, instead of DNS interrogation. The SGW selection will instead follow the normal procedure and a nearby SGW in the core network will be selected, according to the LIPA architecture as depicted in Figure 1 - the external SGW and the L-GW (for relay the PGW functions in the DeNB) being connected via S5 interface. This is not currently matching the agreed relay architecture.
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Figure 1: LIPA architecture for HeNB using a local PDN connection
Conclusion 2: The GW selection for relay nodes can reuse the LIPA procedures without any further CN changes to find the PGW collocated with the DeNB. However, according to the current LIPA architecture, an external SGW will be selected, thus not matching the current relay architecture.

· Either the relay architecture or the LIPA procedures need to be updated for covering the relay case.

4.
Conclusions

The GW selection for relay can be based on the SIPTO or LIPA solutions already available in the CN. However, in both cases, modification to the standards (e.g. current CN mechanisms or relay architecture) seems to be necessary for the selected option to work. Also looking at other alternatives presented so far (see e.g. [1], Fixed Approach described in option 1) it seems that no mechanisms already in the standards would consistently work “as is“ for the relay GW selection.
Proposal 1: RAN3 should discuss the possible options for relay GW selection and select the most appropriate, in view of the considerations above.
We slightly prefer the DNS approach: in case this is agreed, the corresponding draft CR to TS 36.300 is available in [6].
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