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This document provides an evaluation of the different options to support the indication of LIPA availability at a H(e)NB to the UE and proposes that the H(e)NB broadcasts LIPA support.
1. 
Introduction

The current requirements in TS 22.220 state that:
-
The user may be notified when a H(e)NB provides access to a residential/enterprise IP network

When notified the user can decide to instruct the UE to use this access by requesting a PDN Connection.

In TR 23.829, three methods were considered for providing an indication to the UE that LIPA is supported by the H(e)NB as captured in section 5.2.2.2.1

Indications to UE

If indications are required to the UE on whether the PDN connection for LIPA traffic can be initiated and/or on the APN to request, multiple solutions exist. The choice of the solution can be left as FFS.

-
A list of CSG IDs or cell IDs statically configured in the UE/USIM, e.g. based on provisioning. This method best suits the case for residential LIPA access but may not be well suited for a corporate network for example if some of the H(e)NBs support LIPA and others do not. It also does not work for the hybrid cells where the UE is not a member and open cells.

-
Informing the UE via NAS, i.e., the MME includes an indication in the NAS message towards the UE when it establishes a connection whether LIPA is supported at this cell. The UE can decide whether to initiate a LIPA PDN connection based on this indication. For example, the MME may be informed of the cell's capability to support LIPA when the UE establishes a connection in the initial UE message or the relocation request acknowledgement.

-
Including the LIPA capability in RAN layer signalling. An indication of the LIPA support can be included in the SIB broadcasted by the RAN nodes or included in RRC signaling.

This contribution provides an evaluation of the suitability of the three options in order to support the SA1 requirements.
2. 
Evaluation of the different proposals for indicating LIPA support
For simplicity we will denote the three proposals as follows:

(1) UE configuration: Configuration using OMA DM or OTA in the Allowed CSG List or Operator CSG List of the UE as to whether LIPA is supported at the H(e)NB
(2) NAS signaling: Using NAS messages to signal whether LIPA is supported at the H(e)NB

(3) RRC signaling: Using RRC signaling to signal whether LIPA is supported at the H(e)NB

The following table analyses how the three proposals support the requirement to inform the UE that LIPA is supported and their relative impacts.

	
	Solution 1

UE configuration
	Solution 2

NAS signaling
	Solution 3

RRC signaling (SIB broadcast)

	Works in enterprise case, i.e., multiple H(e)NBs with the same CSG ID
	Assumes all H(e)NBs in the enterprise either support LIPA or do not support LIPA since configuration is per CSG and not per H(e)NB
	Yes
	Yes

	Allows a UE to only establish a connection at a H(e)NB that supports LIPA
	Yes
	No
A UE will only be aware of LIPA support after it establishes the connection and receives a NAS message
	Yes 
If indication is sent in a SIB

	Enables a UE establishing a connection in idle mode in discovering LIPA availability
	Yes 

Independent of idle mode connection establishement or HO to the H(e)NB
	Yes
	Yes 

Independent of idle mode connection establishement or HO to the H(e)NB

	Enables a UE performing a HO to the H(e)NB in discovering LIPA availability
	
	Not always 

Requires NAS signaling for the UE to know if LIPA is supported and a UE will not always initiate NAS signaling for a HO
	

	MME/SGSN impacts
	None
	Requires a new IE inserted in the appropriate NAS signaling when the UE connects
Requires the MME/SGSN to know whether the H(e)NB supports LIPA in order to send the indication
	None

	HeNB impacts
	None
	None
	Need to signal the support for LIPA either in RRC unicast or broadcast (SIB) signaling

	OAM impacts
	Requires a new IE in the Allowed CSG list and Operator CSG list for each CSG entry 
	None
	None


The biggest disadvantage for UE configuration is that the configuration currently is defined per CSG not per H(e)NB and so solution 1 does not meet the SA1 requirements correctly for an enterprise where LIPA is only supported on a subset of the H(e)NBs.
Comparing solutions 2 and 3, solution 3 has the advantage of:
-
Allowing the UE to know whether LIPA is supported before connecting to the H(e)NB; this may allow a UE configured to use or prefer LIPA connectivity to select a CSG cell supporting LIPA instead of a CSG cell not supporting LIPA (Note: it is not expected that the indication of LIPA availability overrides current cell selection mechanisms, e.g. signal strength)
-
Working in the same way when the UE performs a HO to the H(e)NB or the UE establishes a connection at the H(e)NB from idle mode;
-
Simpler standards impacts as only a new IE is needed in a SIB as opposed to several NAS messages being changed.

Conclusion: The best solution for notifying the UE when a H(e)NB provides LIPA is using SIB broadcast.
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