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1
Introduction
During RAN3#82 a number of updates were agreed to the TR25.703 on “HNB Emergency Warning Area for UTRA”. These updates captured a number of evaluations for the issues raised up to RAN3#82. However, one more section was added to the TR, raising potential issues that remain to be evaluated (e.g. “Introduction of new closed HNB to a dense deployment leads to LAC replanning”). This paper discusses pending issues listed in TR25.703 and provides proposals for their evaluation. 
2
Analysis of HNB and LAC Re-Planning Issues
In TR 25.703 the issues caused by frequent LAC changes for HNBs were explained. These issues rise when a small pool of LAC, suggested in 25.703 to be of 10 LACs, is assigned for use by all closed HNBs in a network. 
In 25.703 it was explained that a scenario where a small pool of LAC for closed HNBs is used would be beneficial because of the following reasons (excerpt from 25.703):

a) A small LAC pool (~ 10)

Operators can have good reasons to keep the pool of LACs allocated for HNBs down in order to improve network efficiency. This is because a common mechanism to reject non-member legacy UEs from closed access is HNBs is via rejecting a Location Area Update request. A UE only stores the previous 10 rejected Location Areas on its SIM and so utilising a small number of LACs enables this list to be as fully inclusive as possible and to be accumulated quickly, thus minimising unnecessary access attempts that could load the network. Consequently

The advantages are that

· Allows co-channel deployment

· Small total signalling for idle mode UEs as they learn allowed / non-allowed LACs

· UEs and users are clear when they have service or not

The disadvantages are the current scenario under discussion – i.e. that

LACs may need re-planning when a new HNB is introduced into a dense deployment and there is not a spare LAC immediately, or possibly on re-start as the LAC ‘map’ is sorted out

The first aspect to be highlighted is that the possible advantages listed for use of a small pool of LACs are only applicable to legacy UEs, namely to pre-Release 8 UEs. 
RAN3 should raise the question of whether it is plausible to open over and over again discussions aimed at modifying the network and standard to support obsolete Pre-Release8 non-CSG UE versions. 

In fact, for UEs from Release 8 onwards, access to closed HNBs does not depend on LAC. These UEs are able to identify that a cell is close (capability common to all UEs from Release 8 onwards) and if they support access to CSG cells, such UEs are capable of reading the CSG ID of the cell measured and establish if it is a member cell or not. Hence, for UEs from Release 8 onwards the case of deploying HNBs on a small pool of LACs does not present any advantage.

Observation 1: For UEs from Release 8 onwards the use of a small pool of LACs for closed HNBs does not present any advantage. It is plausible to assume that pre-Release 8 UEs will become less and less in use and concerns related to them less and less relevant. 
Further, the case of using a small pool of LACs for legacy UEs access to closed HNBs should be analysed further. It is in fact quoted in TR25.703 that:
“This is because a common mechanism to reject non-member legacy UEs from closed access is HNBs is via rejecting a Location Area Update request. A UE only stores the previous 10 rejected Location Areas on its SIM and so utilising a small number of LACs enables this list to be as fully inclusive as possible and to be accumulated quickly, thus minimising unnecessary access attempts that could load the network”

The above implies that when a UE performs a Location Area Update (LAU) to a non-accessible cell, such procedure is failed and the LAC of that cell is included in the list of non accessible LACs saved by the UE.
However, due to the high reuse of LACs, it is highly likely that accessible cells and non-accessible cells will share the same LAC. This will imply that a legacy UE will store in the non allowed LAC list those LACs for cells that could be accessed. Consequently, the UE will not attempt to access cells that are allowed because their LAC is listed as non-allowed.
It shall be pointed out that the procedures for legacy UE access to CSG HNBs specified in section  5.1.2 of 25.467 imply that UE access control occurs after the UE has attached to the HNB and initiated LAU procedures. Therefore, the signalling associated with initiation of LAU for legacy UEs or any related behaviour cannot be listed as a disadvantage, or a drawback, because this is the behaviour RAN3 has accepted as the best compromise when standardising procedures for legacy UE access to CSG HNBs.
Observation 2: Keeping a small pool of LACs for all the closed HNBs deployed causes rejection of legacy UEs access to accessible cells
On the other hand, it is stated in TS25.703 that deployment of HNBs with a sufficiently large allocation of LACs is subject to the following drawback:
In a dense deployment there will be unnecessary over the air signalling because the UE will be attempting LAUs on cells that it had been previously rejected from, but are no longer recorded on its SIM

As already explained, the above is not a drawback but the behaviour agreed in the standard (see TS25.467 section 5.1.2) for access of legacy (i.e. pre-rel8) UEs to CSG HNBs. Therefore this cannot be listed as a drawback, but only as a standard compliant behaviour.

Therefore, in a network that follows the standardised handling for legacy UEs access to CSG HNBs a deployment of a large enough pool of LACs for HNBs does not trigger any behaviour that has not been taken into account and agreed within the standard. Hence, deployment of a large enough pool of LACs for HNBs does not pose any drawbacks and solves the issues due to frequent change of LAC for HNBs.
Observation 3: There are no drawbacks associated with the use of a large pool of LAC that the standard has not taken into account when specifying legacy UEs access to CSG HNBs. With a large enough pool of LACs the issues rising from frequent HNB LAC changes do not apply anymore.
It should be added that with UEs from Release 8 onwards the current warning area message system provides also the implementation specific option of grouping HNBs in a single group addressed by the same warning area message. This is because UEs from Release 8 onwards do not pose any requirement on the deployment of LACs. Therefore, it is possible, e.g. for a cluster of neighbouring HNBs, to adopt the same LAC and therefore to have the same SAI. In such deployment the CBC can generate a single message to the whole cluster of HNBs, hence reducing the size of the warning message.
Observation 4: For UEs from Release 8 onwards it is possible to reduce the size of warning messages by opportunely reusing LACs for HNBs

3
Evaluation of Remaining Issues

In session 2 it was explained how the issue related to frequent changes of LACs from HNBs can be mitigated by opportune allocation of a pool of LAC for HNBs and by opportune LAC planning.

Therefore the following evaluation can be made about this issue:

7.1.2.4
Evaluation

Deployment of HNBs using a pool of LACs large enough to prevent frequent changes of LACs at HNBs resolves the issues related to LAC re-planning described in this section. The UE and RAN behaviour deriving from a deployment of HNBs using a large enough pool of LAC have been taken into account and accepted by RAN3 when specifying legacy UE access control for CSG HNBs. Therefore, deployments of HNBs on large enough pols of LAC is in line with the standard’s principles and does not present issues related to LAC re-planning.  
4
Conclusion
In this paper the remaining issues presented in TR25.703, for which an evaluation was not so far provided, were analysed.
A proposal to provide an evaluation text for the issues raised in section 7.1.2 of TR25.703 was provided.
The following is proposed:

Proposal1: it is proposed to include the evaluation text in section 3 to TR25.703

Further, on the basis of the argumentations presented in this paper it is proposed to agree to the TR changes in R3-14xxxx
Proposal 2: It is proposed to agree to the changes in R3-140352, based on the observations outlined in this paper.
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