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1
Introduction
The legacy 3G UE support for inbound handovers towards HNB cells has been brought up for studies in Rel-11. The main addition to the scenarios specified in Rel-9 for non-CSG UEs in 25.467 §5.9.3 is to consider specification of means for the source RNC to identify the target HNB. This was left open completely in Rel-9.

The main challenges to define a more complete mobility solution for inbound handovers for non-CSG UEs (i.e., UEs not able to perform SI acquisition) are: 

· Limited size of the Neighbour Cell List (NCL): 32 PSC values per frequency carrier for all neighbour cells operated on a certain carrier, including macros, micros, picos and also HNBs. In existing networks, available PSCs are very limited (NCL allows ~3, in max 6 PSCs reserved for that purpose) and would need to be reused among HNBs connected to the same HNB-GW.
· If PSC reuse has to be deployed among HNBs, the source RAN is not able to identify the unique target cell based on the currently available information. This issue appears independent of whether HNBs are deployed in a coordinated or un-coordinated manner, the issue is caused by the limited size of the NCL once the number of deployed HNBs exceeds a certain number, especially in co-channel deployment scenarios.
· Not unlikely, it could be the case that more than one HNB-GW is deployed, e.g., for redundancy reasons, which would add yet another dimension to the issue of identifying the target HNB, i.e. identifying the target HNB-GW.

· Filtering of HO triggers using CSG membership cannot be provided by either the UE or the RNC (resulting in potential increase in CN signalling for closed cells, as already captured in the TR)

We present in this paper further details related to some of the already proposed solutions in [1], in order to complete the evaluation of the impacts of the solution alternatives.
2
Discussion 
2.1 
Option 1a of [1]: solution with Disambiguation at HNB-GW ((OTD/Source Cell/C-PICH)
Impacts are expected on the following specifications:
· TS 25.467, Stage2 for HNB operation:
· Description of the functionalities in RNC, HNB-GW and HNB required in order to support the target cell identification based on the timing difference information.
· Description of the conditions when the serving RNC adds the timing difference measurement results to the RRC container (or alternatively, as explicit new IEs within the RANAP container).
· TS 25.469, Stage 3 Iuh interface Application Part (HNBAP) signalling:
· Signalling procedures to deliver and to update the timing difference information between the HNBs and the serving HNB-GW.
· TS 25.413, Stage 3 Iu interface Application Part (RANAP) or TS25.331, Stage 3 RRC: 
· either
in 25.413 the transparent container transports the UE measured timing difference information from the SRNC to the HNB-GW as explicit new IEs
· or
in 25.331, existing IEs within the SRNS RELOCATION INFO are utilised to transport the UE measured timing difference.
Whether this is possible without protocol changes (at least change of semantics) would need to be clarified with RAN2.
Proposal 1: Capture the presented specification impacts in the TR evaluating the solution options.
Proposal 2: Clarify with RAN2 on possibilities to include the required UE timing measurements in the RRC container.
While discussing the pure specification impacts, it would be beneficial to contemplate about actual changes in already existing networks for the various options. Especially in Option 1a of [1] the following can be observed:

· Deployment scenarios where a femto solution for legacy UEs would need to be added on top of an existing macro network, would for sure find more acceptance with respect to. Rel-11 protocol changes that can be kept within the femto system (HNB & HNB-GW, HMS) itself.
· It is expected that the involved macro network would need to implement additional functions to support this feature. A conscious decision should be made whether the changes required within macro network side are acceptable for both, vendors and operators. 
As an example, in Table 2 of the latest version of the TP in [1], there is an FFS on impact RNC for Solutions 1a, 1b, 1c. Such FFS should be removed and a thorough analysis of the potential impact should be carried out, as marked in the table below:
################# Excerpt of Table 2 from [1] #################
Table 2: Node Upgrade Requirements
	Node
	Option 1a
Disambiguation @ HNB-GW((OTD)
	Option 1b

Disambiguation @ HNB-GW((OTD)
	Option 1c

Disambiguation @ HNB-GW((OTD+ UE UL Detection)
	Option 2a

(Disambiguation @ SRNC, based on ANR-type info from Rel-9 CSG UEs)
	Option 2b

(Disambiguation @ SRNC, based on ANR-type info from OAM)

	RNC
	Yes: The structure of the RRC container (SRNS Relocation Info) can carry a single measurement report regarding the target cell's pilot strength. 
The OTD measurement would need to be added to this single measurement report.
RNC might be able to configure all the measurements, but current RNC is neither mandated to deliver the Measurement Report that "triggered the SRNS relocation" and send it in the RRC container, nor is it granted that this Measurement Report has to contain the OTD measurement.
	Yes: disambiguation
TBD: provide reference params from DRNC to SRNCNote 2
	Yes: disambiguation

TBD: provide reference params from DRNC to SRNCNote 2


############### End of excerpt of Table 2 from [1] ###############
Proposal 3: Discuss thoroughly the severity of the additional features required by the different proposed solutions with particular attention to the impact on the macro system.
2.2 
Option 2a of [1]: solution with Rel-9 UE based support
In Rel-9 the system information (SI) acquisition was introduced as part of inbound handover towards a CSG and hybrid cell for CSG capable UEs. The main motivation behind this feature was to mitigate PSC confusion for those HNBs assuming that open and hybrid access mode cells will be deployed in a coordinated manner. 
What has not been taken into account is PSC confusion due to a potentially very limited number of PSC values dedicated to non-CSG HNBs (as described in section 1 above). The arising issue is particular to 3G only, due to the nature of NCL and is independent of whether or not those cells are deployed in a coordinated manner. 
Moreover, in the same release, the 3G ANR support was introduced. The ANR procedure informing the serving cell about the neighbour cell details and the above mentioned SI acquisition procedure are quite similar. The main difference consists in how fast the UE will try to fetch the necessary SIBs in order to report from the identified neighbour cell the define information and the way how the SIB information is provided to the network.
If a CSG capable UE is triggering SI acquisition based on network’s request for any PSC, this Rel-9 CSG UE capability could be considered as one solution to solve the target cell identification. Unfortunately, we have the impression that it is not 100% clear whether any CSG capable Rel-9 UE without a valid CSGs subscription (with an empty CSG white list) is mandated to perform target cell SI acquisition.
If SI acquisition is mandated for any PSC value this approach would require UE updates, but the necessary 3GPP work is already done and it is only depending on the UE vendors to implement the Rel-9 CSG capability in the terminals.

The open access mode will not require any updates in the CN and for the hybrid access mode the membership verification could be done in the HNB-GW like for any legacy UEs.

Proposal 4: Clarify with help of RAN2 if the CSG capable Rel-9 UE will trigger the SI acquisition based on the networks request for any PSC even if the UE is not member of any CSG Cell.
2.3 
Operation when the target is a closed cell

As already noted both in this document and in the email discussion, the absence of CSG support in the UE results in lack of pre-filtering of candidate closed cells (as per release 9 support) on the source side. This can be the cause of unnecessary handover requests to the target HNB-GW, and additional signalling in the core network and at the gateway. Although in some cases the HO will be successful (if the UE is a member), in many cases (depending on RF conditions) an unnecessary HO may be triggered when instead a different handling would be preferable (e.g., HO to a different macro carrier to avoid interference from the closed cell).

As such, it is suggested that the enhancements under discussion are most suitable for open/hybrid cells, and that this should be captured in the TR even if the eventual protocol changes do not necessarily include any target restriction.

Proposal 5: Note that unnecessary handovers may be triggered to closed cells (but not to open/hybrid), and capture this issue within the recommendations of the TR.

3
Conclusions and Proposals
This discussion paper provided further comments on some of the proposed solutions proposed in [1]. 
It was pointed out that Option 1a of [1] requires changes in both Stage 2 and Stage 3 technical specifications. It was therefore proposed the following:
Proposal 1: Capture the presented specification impacts in the TR evaluating the solution options.
Proposal 2: Clarify with RAN2 on possibilities to include the required UE timing measurements in the RRC container.

While discussing the pure specification impacts, it would be beneficial to contemplate about actual changes in the already existing networks for the various options, in particular with respect to the macro system.
Proposal 3: Discuss thoroughly the severity of the additional features required by the different proposed solutions with particular attention to the impact on the macro system.
Moreover, in the matter of Option 2a of [1], it was explained that starting from Rel-9, the network can trigger CSG capable UEs system information (SI) acquisition. It is however not clear whether such SI acquisition can be triggered for any PSC value or not. If it can be triggered for any PSC value, such procedure could be considered as a possible solution without the need of further 3GPP work. Consequently, it was proposed the following.

Proposal 4: Clarify with help of RAN2 if the CSG capable Rel-9 UE will trigger the SI acquisition based on the networks request for any PSC even if the UE is not member of any CSG Cell.
Finally, it is suggested that the enhancements under discussion are most suitable for open/hybrid cells, and that this should be captured in the TR even if the eventual protocol changes do not necessarily include any target restriction.

Proposal 5: Note that unnecessary handovers may be triggered to closed cells (but not to open/hybrid), and capture this issue within the recommendations of the TR.

4
Acronyms
CSG

Closed Subscriber Group
HNB

Home NodeB
NCL

Neighbour Cell List
PSC

Primary Scramble Code
SI

System Information
SIB

System Information Block
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