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1. Introduction
At SA2#96 meeting, several CRs[1][2][3] addressing the SIPTO@LN solutions were endorsed. Although [2] has not been agreed officially (The solution for the stand-alone gateway was endorsed and the CR was noted and may be updated at the next meeting.[5]), still for RAN3 it is important to understand the technical views presented in the CRs.

In this contribution, we share the latest progress in SA2 for SIPTO@LN, and based on that discuss the RAN-level implementations for the SIPTO@LN schemes. 
2. Discussion
There are two solutions for per-APN SIPTO@LN on the table, one is SIPTO at the Local Network with stand-alone GW (with S-GW and L-GW collocated) function, and the other is SIPTO at the Local Network with L-GW function collocated with (H)eNB [1]. In the sequel, the discussions are organized into two parts regarding the solutions respectively. 
2.1. Solution#1: SIPTO@LN with stand-alone GW
As discussed in [4], there are two questions that further clarifications are requested from SA2: 
Q1: How to define the Local Network ID?  
The question is still open since there is no relevant progress in SA2. 
Q2: How does MME recognize the change of Local Network in handover procedure? 
Regarding this question, a relevant CR has been endorsed by SA2 [2]. The intention of this CR is that Local Network ID shall be delivered from source MME to target MME in inter-MME mobility event and the target MME shall answer for the reactivation of SIPTO@LN PDN connection.  Note that the inter-MME mobility event can be triggered in idle-mode and connected-mode, we need to discuss the cases respectively. 
· Idle-mode mobility

When a UE with activated SIPTO@LN PDN connection performs “Service Request” or TAU upon entering a new cell in idle mode, the MME shall check the presence of the Local Network ID in the S1AP message. 
In case of unchanged serving MME, the MME would discover the change of Local Network ID by comparing the Local Network ID received from the new cell with the one sent from old (H)eNB.
Once the serving MME is changed, the new MME still can recognize the change of Local Network since the new MME retrieved the old Local Network ID from the old MME and the new Local Network ID from S1AP message in TAU procedure.
· Connected-mode motility
Currently, if UE with SIPTO@LN PDN connection activated is handed over to target cell, the MME can not check the change of Local Network since no Local Network ID is delivered in the S1AP messages of handover procedure. In another word, how the MME can get the Local Network ID of target (H)eNB needs further discussion.
Observation 1: Regarding to solution #1, it is concluded that MME is capable of recognizing the change of Local Network in mobility event in idle mode. But MME can not do that in connected mode.
Proposal 1: It is proposed that RAN3 should wait for further clarifications of solution#1 from SA2.
2.2. Solution#2: SIPTO@LN with L-GW function collocated with (H)eNB
The recent progress on this solution is that SA2 endorsed in [3] that the Correlation ID for SIPTO will be added in INITIAL CONTEXT SETUP REQUEST and E-RAB SETUP REQUEST messages as LIPA case. In terms of this new IE, an abnormal handling mechanism should be considered.
More explicitly, as stated in [6]:

If the LIPA permission and SIPTO permission flags are both included for a particular APN, they shall be set in a consistent manner, e.g, if the LIPA permission is set to LIPA-only or LIPA-conditional, the SIPTO permission shall be set to SIPTO-prohibited. Conversely, if the SIPTO permission indicates the APN is a SIPTO-allowed APN, the LIPA permission shall be set to LIPA-prohibited. A SIPTO-allowed APN is an APN for which the SIPTO permission is set to allowed for SIPTO excluding SIPTO at the local network, allowed for SIPTO including SIPTO at the local network or allowed for SIPTO at the local network only.
It means a PDN connection can not be simultaneously applied for LIPA and SIPTO@LN. Therefore, the Correlation IDs for LIPA and SIPTO@LN shall be differentiated and not allowed to present in one message together. If not so, the eNB shall consider the establishment of the corresponding E-RAB as failed. In order for MME to distinguish the failure cause, an appropriate Cause value should be used, e.g., “Abstract Syntax Error (Falsely Constructed Message)”
Proposal 2: It is proposed that RAN3 considers the abnormal condition in SIPTO@LN bearer establishment procedure of solution #2.
According to the analysis in [4] and above discussions , Solution #2 has no dependency on any further inputs from SA2. So we propose that RAN3 can start the standardization work of solution #2 first.
Proposal 3: It is proposed that RAN3 can start the standardization work of solution#2.
3. Conclusion & Proposal

In this contribution, we analyze the latest RAN impact of the two solutions for per-APN SIPTO@LN respectively. One observation is got:

Observation 1: Regarding to solution #1, it is concluded that MME is capable of recognize the change of Local Network in mobility event in idle mode. But MME can’t do that in connected mode.

Moreover, it is concluded that so far the solution#2 is ready for standardization, but the solution#1 requires further clarifications from SA2. Accordingly, we would like to propose:

Proposal 1: It is proposed that RAN3 should wait for further clarifications of solution#1 from SA2.
Proposal 2: It is proposed that RAN3 considers the abnormal condition in SIPTO@LN bearer establishment procedure of solution #2.
Proposal 3: It is proposed that RAN3 can start the standardization work of solution#2.
The CRs corresponding to solution#2 are provided in [7] and [8].
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