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1 Introduction

Paper [1] discusses SeNB selection and SIPTO bearer configuration, proposing among other things to signal a “SIPTO bearer indication” at Initial Context Setup Request and E-RAB Setup Request. We believe that this is not necessary and it will add an unnecessary task on the MME.
2 Discussion
For SIPTO@LN with stand-alone GW to work, it is claimed in [1]: “It is obvious that MeNB needs to know the configured bearer is SIPTO. For SIPTO at local network with [stand-] alone architecture, there is [no] information from the MME.”
This claim is not correct. Technically the MME is not aware of the presence of the SeNB or of DC operation, let alone whether the MeNB and the SeNB have the same LHN ID, so it is very unclear what this additional per-bearer information should provide. Unlike its variant with co-located L-GW, SIPTO@LN with stand-alone GW does not work by correlating local bearers with EPC bearers, but through UE relocation to the most appropriate GW (including a stand-alone GW). This is performed by the MME purely on the basis of the LHN ID signaled by the eNB (the MeNB for DC operation), according to [2]:

A (H)eNB supporting SIPTO at the Local Network with the stand-alone GW includes the Local Home Network ID to the MME in every INITIAL UE MESSAGE, every UPLINK NAS TRANSPORT control message, HANDOVER NOTIFY and PATH SWITCH REQUEST messages.

If a SIPTO PDN connection is initiated as an additional subsequent PDN connection, the MME should check if the S GW is optimal for the user's current location. If it is not, and if the network supports S-GW relocation without being triggered by a mobility event, the MME may decide to perform an MME triggered Serving GW relocation according to clause 5.10.4, when possible (e.g. no other restrictions apply).
Observation 1:  In SIPTO@LN with stand-alone GW, the MME checks if the S-GW is optimal with respect to the UE location as given by LHN ID of the (M)eNB; if not, it may trigger a S-GW relocation to the appropriate GW.

Furthermore, according to [2]:
For SIPTO at the Local Network with a stand-alone GW, the location of the Serving GW may be determined based on the operator policy and user's profile regarding support of SIPTO at Local Network so that:

-
At attachment to the (H)eNB, a local S-GW can always be selected independent of whether a SIPTO at the Local Network PDN connection is established or not. If mobility is performed to the macro network without having a SIPTO connection, a S-GW relocation can be performed as specified via existing mobility procedures with S-GW relocation.

-
At attachment to a (H)eNB, a macro S-GW may be allocated for PDN connection in the operator's network. If a new PDN connection is requested by the UE that requires that a local S-GW is selected to provide for SIPTO at the Local Network, S-GW relocation from the macro S-GW to the local S-GW shall be performed as specified in clause 5.10.4.

Observation 2: In SIPTO@LN with stand-alone GW, the MME does not perform any particular checks on bearers: the SIPTO PDN connection is the one requested to be activated as a new, “subsequent” PDN connection.

It is worth noting that the SIPTO PDN connection is always assumed to be activated after mobility (i.e. after the UE shows up in the target cell). Selecting a target with the same LHN ID is not specified as a criterion for mobility; at best, it could be considered as an optimization, without any standards impact.
Observation 3: SIPTO PDN connection is always assumed to be activated after mobility; selecting a target with the same LHN ID as the source could be considered, at best an optimization.

We believe the same applies for SIPTO@LN with stand-alone GW and DC:

· The SIPTO PDN connection is activated after the normal PDN connection, according to [2];

· If only the MeNB is part of the LHN, the SeNB does not have packet data connectivity to the stand-alone GW; therefore, only an MCG bearer can go through the SIPTO PDN connection to the stand-alone GW;

· If both the MeNB and the SeNB are part of the LHN, any MCG, SCG or split bearer can go through the SIPTO PDN connection to the stand-alone GW.

· The choice among MCG, SCG or split bearer with respect to the SIPTO PDN connection is made by the MeNB according to the above criteria in addition to the current DC behavior, completely transparently to the MME.

Proposal 1: It is beneficial for the MeNB to know whether the SeNB belongs to the same LHN as itself or not (either through configuration or by exchanging LHN IDs over non-UE-associated X2 signaling).
Proposal 2: The choice among MCG, SCG or split bearer with respect to the SIPTO PDN connection (stand-alone case) is made by the MeNB according to its LHN ID and the LHN ID of the SeNB in addition to the current DC behavior, completely transparently to the MME.
Proposal 3: No additional indication is needed to be exchanged with the MME to support SIPTO@LN with stand-alone GW with DC.
3 Conclusions and Proposals
SIPTO@LN with stand-alone GW, unlike its variant with co-located L-GW, does not work by correlating local bearers with EPC bearers, but by optimizing S-GW relocation for the UE with respect to the LHN ID signaled by the (M)eNB. The MME is not aware either of the SeNB or of its packet connectivity to the stand-alone GW: the choice of bearer type, consistently with SIPTO operation and DC operation, is performed by the MeNB without MME impact.

Our proposals are summarized below.
Proposal 1: It is beneficial for the MeNB to know whether the SeNB belongs to the same LHN as itself or not (either through configuration or by exchanging LHN IDs over non-UE-associated X2 signaling).

Proposal 2: The choice among MCG, SCG or split bearer with respect to the SIPTO PDN connection (stand-alone case) is made by the MeNB according to its LHN ID and the LHN ID of the SeNB in addition to the current DC behavior, completely transparently to the MME.

Proposal 3: No additional indication is needed to be exchanged with the MME to support SIPTO@LN with stand-alone GW with DC.
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