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Abstract of the contribution: This discussion paper is describing the proposed answer in the Reply LS to RAN3 on PDN disconnection for LIPA
1. Introduction
RAN3 has sent us an LS in S2-110263, "LS on PDN Disconnection for LIPA", where it asks SA2 what to use to fulfil the following prodedure in 23.401:

According to 23.401, section 4.3.16, “during idle state mobility events, the MME/SGSN shall deactivate the LIPA PDN connection when it detects that the UE has moved away from the HNB”.

Two proposals have been made in RAN3: use the already added L-GW IP address, or introduce a new IE in RANAP, the Cell-ID (note that the MME is already provided with a cell identity).

The intention of this contribution is to discuss the different choices and select accordingly, and justify the proposed LS reply in S2-110427.

2. Discussion

In Rel-10, as mobility of bearers established at the L-GW for LIPA is not supported, we need the SGSN/MME to be able to control whether a UE has moved away from the HNB where a LIPA PDN connection has been established, and to disconnect it if the L-GW has not done so before (e.g. in case of idle mode mobility).

In order to perform this detection, it has been proposed in RAN3 to either check for the L-GW IP address or the Cell ID:

-
the L-GW IP address is already advertised by the H(e)NB in a number of messages, and it is equal to the (Core Network's) IP address of itself; thus, each HNB advertises a different L-GW IP address;
-
the Cell ID is unique per HNB; it is currently not advertised to the SGSN by the HNB; it is proposed to add this parameter to RANAP to allow the SGSN to check whether it has changed.

It is obvious that both parameters fulfil the functionality required for the SGSN/MME. Since the L-GW IP address is already present in the RANAP message, it is not necessary to introduce a new IE to RANAP to fulfil the same functionality, based on Rel-10 functionality.

Conclusion 1: Based on Rel-10 needs only, the L-GW IP address already transported over RANAP is sufficient.

Still, it has been proposed by some companies that the Cell-ID will be needed in Rel-11 in support of mobility, and thus, it makes sense to already introduce it in Rel-10.

However, we question this statement. We do not believe that it is possible to know just yet whether Cell-ID will be needed or even useful in Rel-11; on the contrary, other information may be needed that cannot be fulfilled by the Cell-ID, and thus, including the Cell-ID in Rel-10 for future needs that seem to be hard to justify before we progress the LIMONET work is likely to be a bad idea.
In Release 11, we are planning to add mobility to LIPA in the LIMONET work item, i.e. a UE can move around between different H(e)NBs within the local IP network (i.e. the company Intranet). The MME will then have to detect whether a UE stays within the Intranet, leaves it, or even goes to a different Intranet, as it performs mobility procedures. The MME does not need to evaluate whether the UE changes the H(e)NB itself (at least not for LIPA purposes).
Although we have not done yet the work for Rel-11 LIMONET, we can foresee several potential ways to detect this:

-
the Cell ID: the Cell ID will change from HNB to HNB; as the UE moves around, the MME/SGSN can then receive the Cell ID, look up some table to find whether the Cell ID belongs to the same "Local IP network" (Intranet) as the source Cell ID of the UE. One issue with this is that it can be difficult to get the MME to keep accurate mapping tables for all Intranets under its control, and thus complex mechanisms may have to be put in place to ensure that the information in the tables is accurate and up-to-date;
-
the L-GW IP address: In Rel-11, we will add the stand-alone L-GW to the LIPA architecture in order to support mobility of LIPA and SIPTO bearers within the Intranet; as the UE moves around, the bearers established for LIPA should still continue to terminate at the same L-GW, otherwise the mobility requirements will not be fulfilled. The L-GW IP address is thus a good candidate – if it can be provided by the HNB – to identify the local IP network: if the L-GW IP address changes, then the local IP network has changed, which the MME can easily find out and then disconnect the related bearer.

-
the CSG: so far, there is a close relationship between the CSG and the local IP network, but the mapping is not clearly 1-to-1, nor it is required to be. Until it is clarified, it might be difficult for the MME to know with the CSG information whether the UE has moved out of the local IP network or not… this will need future clarification.
Other candidates might arise from the work done in LIMONET. Already only by looking at the list above, it is clear that it is not obvious that the HNB Cell-ID will be used at all for Rel-11. Because of this, this potential Rel-11 need cannot justify the additional Rel-10 impact proposed by some companies.

Conclusion 2: It cannot be determined yet whether Cell-ID can be used for the needs of LIPA mobility in Rel-11. Rel-11 needs cannot be used as a reason for making an additional RANAP impact in Rel-10.

As further consideration, it can be seen that during the LIMONET work, we will need to clarify the concept of "Local IP network" and its visibility as such in the Core Network (it is not visible in Rel-10, nor does it need to). This can be raised as a Key Issue for LIPA mobility in a future contribution to LIMONET.

3. Proposal

Based on the discussion above, we propose to answer to RAN3 that the L-GW IP Address is sufficient for the SGSN to detect cell change for LIPA, and that it is not necessary to make an additional impact to RANAP to include the Cell ID.
The corresponding proposed Reply LS is in S2-110427.
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