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1 Introduction
RAN3 has received from SA2 the LS in tdoc S2-140537 (R3-140022) evaluating the system aspects and the work to be done in SA2. In this LS SA2 ask RAN3 to provide feedback related to potential SA2 work concerning five technical points.
This paper provides an answer to the point of the dual connectivity support of the LIPA/SIPTO feature.
Does the dual connectivity feature support LIPA/SIPTO@local network in Rel-12? 

2 Description

In SA2 liaison point 9, we can see that SA2 question only refers to LIPA/SIPTO@ local network collocated case:
1. SA2 understands there is no discussion in RAN TR 36.842 to support LIPA/SIPTO for the dual connectivity operation.  SIPTO above RAN and SIPTO@ Local Network with standalone combined GW is not impacted by this feature.  But, SA2 has not managed to analyse all the technical aspects to support LIPA/SIPTO@ Local Network and believes it is not feasible to support LIPA/SIPTO@ Local Network with collocated GW in Rel-12.  SA2 assumes LIPA/SIPTO@ Local Network with collocated GW will not be supported for Rel-12.
In the following the term LIPA will also cover the case of SIPTO@local network collocated (SIPTO@LN collocated) for ease of reading. Two cases can be considered depending on the dual connectivity UP option being used:
Architecture 3C is used

Let’s assume that a bearer is operated LIPA in the MeNB which gets offloaded in dual connectivity option 3C. In option 3C the PDCP of the offloaded bearer remains in the MeNB as shown in the figure here-below:
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We can see that the offloading operation which takes place below PDCP does not affect the termination point of the “internal direct tunnel” which is being used for LIPA above the PDCP (between the PDCP in green in the figure and the LGW). Therefore the transfer of the data over X2 does not affect the LIPA operation even if these data do not originate from the eNB hosting the LGW as in “traditional” LIPA. The data are naturally transferred as RLC SDUs over X2.
Proposal 1: LIPA/SIPTO@LN collocated is already supported in option 3C.
Architecture 1A is used
The same principle can apply in case of alternative 1A. The difference is simply that the LIPA bearer data originating from the SeNB need to be transferred as PDCP SDUs over X2 instead of being transferred as RLC SDUs as can be shown in the figure here-below:
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In the figure above, only the first downlink packet is received by the SeNB over S1-U from the SGW like it is for “traditional LIPA”. The following packets are exchanged over the “direct tunnel” between PDCP and LGW as in the normal LIPA operation as well, but with the only difference that the “direct tunnel” is no more an “internal direct tunnel” but instead goes over X2.
There is therefore no technical complexity to operate LIPA in option 1A. The only two conditions are:
· The MeNB must know the DL (IP@, TEID) of the SeNB GTP-U DL endpoint in order to send over X2 the downlink PDCP SDUs from the LGW to the upper SeNB PDCP (1)

· The SeNB must know the UL (IP@, TEID) of the LGW UL endpoint in the MeNB in order to send over X2 the uplink PDCP SDUs from the upper SeNB PDCP to the LGW (2).
We however note that:
· Condition (1) is already satisfied because the SeNB already includes its DL (IP@, TEID) in the SeNB Addition Response message at the time of bearer offload (see step 4 in Annex A).

· Condition (2) can easily be satisfied by adding the UL (IP@, TEID) of the LGW in the SeNB Addition Request message sent by MeNB at the time of bearer offload (see step 2 in Annex A).

Proposal 2: LIPA/SIPTO@LN collocated can easily be supported by adding the UL (IP@ + TEID) of the LGW in the SeNB Addition Request message in step 2 of the existing call flow (annex A). 
Based on these findings, we propose to reply to SA2 with proposal 1 and 2. We also propose to update the call flow of the bearer offload in the TR36.842 with the TP in annex A.
3 Conclusion and Proposals
This paper has analysed LIPA/SIPTO @LN collocated and has come to the following three conclusions:

Proposal 1: reply to SA2 that LIPA/SIPTO@LN collocated is already supported in option 3C. see LS in R3-140257.
Proposal 2: reply to SA2 that LIPA/SIPTO@LN collocated can easily be supported by adding the UL (IP@ + TEID) of the LGW in the SeNB Addition Request message in step 2 of the existing call flow in TR36.842 (see annex A). see LS in R3-140257.
Proposal 3: update the call flow for bearer offload in the TR36.842 as presented in annex A.
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Annex A: Text Proposal
X. Y
Signalling Flow for SeNB Addition

Figure X.Y-1 depicts the overall signalling scheme for adding SeNB resources for dual connectivity operation. 

S1-MME and X2-C signalling part which is relevant for the UP option 1A only is shown with dashed lines (steps 7, 8, 12-14).
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Figure X.Y-1: SeNB Addition.

As depicted in Figure X.Y-1, activating resources at SeNB for dual connectivity operation could involve the following steps:

Note:
As a starting point, radio resources for a certain E-RAB are provided by the MeNB only.

1.
The MeNB decides to request the SeNB to allocate radio resources for a specific E-RAB. 

Note:
In contrast to UP options 1A, for 3C the MeNB may either decide to request resources from the SeNB of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MeNB and the SeNB together, or even more.
The MeNBs decision may be reflected in step 2 by the E-RAB parameters signalled to the SeNB, which may differ from E-RAB parameters received over S1. 

2.
The MeNB requests the SeNB to allocate radio resources, indicating E-RAB characteristics (E-RAB parameters, TNL address information corresponding to the UP option, uplink (IP@, TEID) of LGW in case of LIPA/SIPTO@LN collocated), UE Capabilities and the current radio resource configuration of the UE.)

3.
If the RRM entity in the SeNB is able to admit the resource request, it allocates respective radio resources and, dependent on the UP option, respective transport network resources.
The SeNB may also allocate dedicated RACH preamble for the UE so that synchronisation of the SeNB radio resource configuration can be performed.

4.
The SeNB provides the new radio resource configuration to the MeNB (for UP alternative1A, together with S1 DL TNL address information for the respective E-RAB, for UP alternative 3C X2 DL TNL address information).

5.
The MeNB may verify the proposed new radio resource configuration.

6.
If the MeNB endorses the new configuration and triggers the UE to apply it. The UE starts to apply the new configuration.
7./8.
In case of UP option 1A and respective E-RAB characteristics the MeNB may take actions to minimise service interruption due to activation of dual connectivity (Data forwarding, SN Status Report). 

Note:
Whether the UP resources established for data forwarding for UP option 1A need to be released explicitly may be further discussed.

9.
The UE completes the reconfiguration procedure.

Note:
The order of the RRC Connection Reconfiguration procedure (steps 6/9) and the synchronisation procedure (steps 10a-c) is FFS.

Note:
In case of UP options 3C, transmission of user plane data may take place after step 9.

10.
The UE performs synchronisation towards the cell of the SeNB. The figure shows contention based access.

11.
The SeNB reports detection of synchronisation and that the new configuration is being in use already. Receipt of the message in step 11 by the MeNB successfully completes the overall SeNB Activation procedure on X2.

Note:
Depending on the decision on the order of RRC reconfiguration and synchronisation, step 11 might be necessary in order to inform the MeNB about the successful completion of the SeNB Addition. Dependent on the respective decision, step 11 might be sent from MeNB to SeNB.

12.-14. For UP option 1A, the update of the UP path towards the EPC is performed. 

Note:
Figure X.Y-1 assumes that S-GW is not changed.

Note:
Stage 3 work is needed to clarify signalling details for steps 12 and 14, i.e. whether a new procedure should be defined or the Path Switch procedure can be reused.
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