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Abstract of the contribution: This contribution evaluates the three solutions to the key issue of LIPA support indication to the UE. 
Introduction

This paper provides an evaluation to the three solutions documented in TR23.859 Section 5.2.5 based on the following evaluation criteria: 

· Support of LIPA support indication per H(e)NB.

· Support of UE cell selection/reselection based on LIPA availability.

· Impacts on NAS/RAN/OAM. 
The evaluation table is presented in the Text Proposal section. 
In addition, this paper discusses the following LIPA scenario, in which an enterprise network deployed several HeNBs and parts of them support LIPA, as shown in the following figure. This scenario is based on the assumption that an enterprise CSG network may consists of both LIPA HeNBs and non-LIPA HeNBs. 
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Figure 1. An example of enterprise network with HeNBs and LIPA support.
In the above example, all UEs are granted access to the enterprise CSG. UE 1 and 2 are connected to HeNB 1 (no LIPA support), while UE 3 and UE 4 are connected to HeNB 2 (with LIPA support). UE 1 and UE 3 are guests, while UE 2 and UE 4 are employees. 
Assume the enterprise policy prefers its employees to be served by HeNBs with LIPA support, while avoids guests from using local resource via LIPA. In this case, it may want to take the some moves to UE 2 and 3 as follows: 
· For UE 2 (the employee), two possible moves are: 
· The network redirects(e.g. handover) UE 2 to HeNB 2 during or after its attachment; or 
· The network tells UE 2 that LIPA is available via other HeNBs, and UE 2 reselects to HeNB 2 through cell reselection procedures. 
· For UE 3 (the guest) , two possible moves are:

· The network conceals the LIPA support of HeNB 2 to UE 3, so that UE 3 will not be aware of the LIPA availability and hence will not initiate any LIPA PDN connection; or
· The network redirects UE 3 to HeNB 1 during or after its attachment.
We observed that the way of LIPA availability indication has great impacts on the UE/network behavior in the above scenario, as described below:
· Unicast method (including individual UE configuration) vs. broadcast method
If LIPA indication is broadcast on the air (e.g. solution 3 by SIB), the network cannot prevent unwanted users to access the LIPA-capable HeNBs at the very beginning. In this case, connection rejection or redirection is needed. 
· Indication of Enterprise LIPA availability
Considering the above example where only partial HeNBs support LIPA, and an unicast LIPA indication is used by the network (e.g. solution 2 via NAS message or solution 3 via RRC message). In this case, if an UE attaches to a HeNB without LIPA support, it has no way to know the LIPA availability of this enterprise network until it reselects to a LIPA-capable HeNB. 
Therefore, we would like to make the following suggestions to the SA2 group:

1. Adopt the evaluation table and criteria proposed in this paper.
2. Discuss the rationality of the assumption that an enterprise CSG network may consists of both LIPA HeNBs and non-LIPA HeNBs, and consider the scenario discussed in this paper while evaluating the LIPA indication solutions. 
Text Proposal
* * * First Change * * * *
5.2.5
Key issue #L5: H(e)NB providing LIPA support indication to UE

5.2.5.5
Evaluation
The evaluation to the aforementioned solutions is shown in the following table:
	
	Solution 1

UE configuration
	Solution 2

NAS signaling
	Solution 3

RRC signaling

	Support of LIPA support indication per H(e)NB.
	No. 

Current Allowed CSG list MO defined in TS24.285 does not allowed indication per H(e)NB. 
	Yes.
	Yes.

	Support of cell selection (initial cell selection or stored information cell selection) based on LIPA availability.
	Yes.
	No. 

UE sends/receives NAS messages after RRC connection is established. 
	Yes if the LIPA support is indicated by SIB1.

	Support of cell reselection based on LIPA availability.
	Yes.
	Yes if the NAS message received during initial attachment also includes LIPA availability information of neighbour cells and UE keeps this information.
	Yes if the LIPA support is indicated by SIB (can be in SIB1, 4 or 5). 

	NAS impacts
	None.
	Yes, new IE is needed for LIPA support indication. 
The MME/SGSN needs to know the LIPA availability of its subordinate H(e)NBs.
	None.

	RAN impacts
	None.
	None.
	Yes.
RRC message (unicast or broadcast) needs modification to convey the LIPA support indication.

	OAM impacts (modification to the Allowed CSG List MO)
	New leaf needs to be defined in the Allowed CSG list and Operator CSG list for each CSG entry.
	None.
	None.


* * * End of the Changes * * * *
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