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1. 
Introduction

In Rel-10 LIPA, the L-GW selection algorithms for the SGSN/MME are defined as the following:
Option 1: Adding the the IP address of the L-GW in UE-associated signalling from the RAN.

Option 2: DNS-based L-GW selection.

This proposal is trying to propose the way forward for LGW selection in Rel-10, where collocated L-GW scenario is considered due to the tight Rel-10 timeframe.
2. 
System impacts and evaluation
A detailed comparison table for the collocated L-GW scenario is provided in the annex of this document. Based on the analysis captured in the annex it is proposed to have the following conclusion for Release 10. Other mechanisms, e.g. DNS-based, can be defined in Release 11 to have a more optimized support of the standalone scenario.
The comparison table shows that in the collocated L-GW scenario, DNS solution 
· requires more significant specification work than RAN-based solution, 
· impacts more nodes (e.g. DNS, H(e)NB-GW), 
· results in more load in case of H(e)NB-GW failure/recovery and 
· is more difficult to deploy in the Rel-10 timeframe.
Conclusion: Option 1 is chosen as the L-GW selection mechanism in R-10 LIPA for residential use case with collocated L-GW scenario.  

The SGSN/MME uses the information on APN and L-GW address from the H(e)NB to 
-
Potentially override the normal L-GW selection algorithm if the UE request a LIPA PDN.

-
Determine whether to deactivate the LIPA PDN or to initiate the LIPA mobility procedures (if applicable).
3. 
Normative impact
LTE
- The RAN provides L-GW IP address in initial UE message. The impact procedures including: Initial Attach, TAU, UE request PDN connectivity.

- The target RAN node provides LGW IP address during HO procedure in the Path Switch Request message if X2 HO is performed. The target RAN node provides LGW IP address during HO procedure in handover notify message if S1 HO is performed.)
NOTE:
The target RAN node provides the LGW IP address during HO procedure in case the UE requests LIPA at the target RAN node.
3G:

· The HNB GW provides L-GW IP address to the SGSN in initial UE message. The impacted procedures are: Initial Attach, RAU, PDP Context activation.
· Target RAN node provides LGW IP address during HO in the Relocation Complete message 
4. Annex
The following table compares the system impacts of the 2 solutions for the collocated L-GW scenario and helps on understanding how the two solutions work:

	
	Solution 1

RAN provides the L-GW/H(e)NB IP address
	Solution 2
DNS lookup to find the L-GW/H(e)NB IP address

	Standards impacts
	Requires update to S1-AP/Iu messages for initial UE access 

Requires specification on how the GW selection is performed in the MME/SGSN, based on the L-GW IP address provided from the RAN.
Indicating H(e)NB LIPA support on S1-AP/Iu.
	Requires changes to DNS lookup
Requires specification on how the GW selection uses the new DNS lookup

Indicating H(e)NB LIPA support on S1-AP/Iu.

	MME impacts
	Need to override existing GW selection algorithms to use the RAN provided IP address instead of doing a DNS lookup
	Need to form the correct FQDN for DNS

Note that changes are needed to perform GW selection for LIPA since it needs to check subscription information. Changes using DNS though are more aligned with changes needed for SIPTO procedures 

The MME/SGSN has to initiate a DNS query each time a new PDN connection is setup: this impacts the MME capacity.

	HSS
	LIPA enable flag in subscription data and transfer to the SGSN/MME
	LIPA enable flag in subscription data and transfer to the SGSN/MME.

	DNS impacts
	None
	DNS needs to be configured to include the IP address of the L-GW and the corresponding H(e)NB ID.

For the static DNS solution, the MME/SGSN needs to perform L-GW IP address look up towards the H(e)NB GW used as DNS server.
For the DynDNS solution, in case of recovery after a H(e)NB-GW or MME/SGSN failure, the operator DNS will receive a large amount of DynDNS queries to process at same time.


	H(e)NB GW impacts
	None
	H(e)NB GW needs to update the DNS entry for the L-GW in dynamic DNS solution, or needs to support DNS with static DNS solution

The MME/SGSN has to initiate a DNS query each time a new PDN connection is setup: this impacts the H(e)NB-GW capacity when used as DNS server.

	HeNB impacts
	Need to send L-GW IP address in S1. 

Note that the HeNB has to be upgraded to support LIPA anyway so the difference of adding the L-GW IP address is small compared to the overall impact.
	No additional impacts



	OAM impacts
	None 
	None

	
	
	

	SGSN
	RANAP: Initial UE message
	The SGSN form FQDN with HNB GW ID and HNB ID.

NOTE: how to get HNB ID is FFS, as SGSN cannot know HNB ID via the current RANAP.


***********************************1st update***********************************************

7.2
Conclusion on LIPA

For the support of LIPA, solution 1 variant 1 (described in section 5.2 and more specifically section 5.2.3.1) is selected as the basis for LIPA to be included in normative specifications, supporting both a collocated and stand-alone L-GW as well as mobility.

The identified impacts common to collocated and stand-alone L-GW configurations are the following:

-
a LIPA_enabled flag (per APN and per CSG) in the user's subscription data stored in the HSS/HLR and transferred to the MME/SGSN;

-
SGSN/MME/HSS (Gr/S6d/S6a): transmission of the flag from HSS to SGSN/MME: adding the transmission of the LIPA_enabled flag from the HSS to the SGSN/MME over the Gr/S6d/S6a interface (Stage 3 only as this is included in the CSG subscription data);

-
SGSN/MME: L-GW selection: algorithm for L-GW (GGSN/S-GW/P-GW) selection is enhanced to take in account the LIPA_enabled flag;

-
(E-)RAB setup messages: addition of new correlation identifier (user plane L-GW TEID) for each (E-)RAB in the (E-)RAB to be Setup List;

-
Adding the transmission of the IP address of the L-GW in UE-associated signalling in the uplink, or, alternatively, DNS-based L-GW selection;
Note: Adding the transmission of the IP address of the L-GW in UE-associated signalling in the uplink is chosen as the L-GW selection mechanism in R-10 LIPA for residential use case with collocated L-GW scenario.
-
Possible Multicast support in the L-GW.

The impacts to support the stand-alone L-GW configuration are FFS.
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