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1. Introduction

HNB scenarios are identified and agreed in RAN3#55bis meeting. This paper further analyze mobility related scenarios including UE in idle mode and connected mode. As a minimum requirements on the following mobility scenarios are discussed:

· LTE MACRO-> LTE HNB

· LTE HNB -> LTE MACRO

· LTE HNB -> LTE HNB

· LTE HNB to Other 3GPP Access
2. Discussion
2.1 LTE idle mode UE mobility

For macro cell, the mechanisms to reduce the signalling have been discussed. Accordingly, it is desired to avoid much signalling for UE frequently moving between macro cell and HNB. The access restriction is needed for HNB because of the HNB is not deployed for a lot of UEs. Multi-TA regestriation scheme may not be enough for each mobility scenarios related with HNB. This is also related with how to deploy the HNB. Does the HNB belong to one TA of the macro cell, or each HNB can be one specific TA? In this paper, each HNB will be assigned for one specific TA for description.
From LTE MACRO to LTE HNB:

For UEs not in the access group of the HNB and UEs in the group, the mechanism is different.

(1)  Means to prevent UE attempt to access a non-access HNB:

Method 1: Forbidden TAs. 

When UE is near the TA of the HNB, the forbidden TA list will be transmitted to the UE. Thus the UEs not in the HNB access group will not select the TA of the HNB.
Method 2: TA list. 

The UE stores a ‘HNB whitelist’ i.e. a list of (TA) identities of HNBs the UE is allowed to register on. The eNB indicates whether it is a HNB (i.e. within broadcast information).  UE will not select the cell not included in the UEs ‘whilelist’.
The main drawback of method 1 is the big forbidden TA list will waiste the radio resource as the the number of HNB is increased. From the UE side, the UE need to save a long forbidden TA list. Method 2 is feasible and simple solution from implementation point of view.
Conclusion:  ‘HNB whitelist’ method will be used to prevent UE access a forbidden HNB.

(2) For UEs have the access right to a HNB, does the UE need to let HNB know its existance? If not, does the UE need to reselect to the HNB? Is the uplink signalling required?
Method 1: TA update is required to let network know its location. Thus, network can find the UE in HNB when a call is coming.
Method 2: UE reselect to the HNB. But uplink signalling is not required. When a call is coming for this UE, the network will double paging the UE. So UE will response in the HNB and start the service in HNB.
Method 3: UE do nothing. When a call is coming for this UE, the network will double paging the UE. If UE response in macro cell, then the service will start in the macro cell. This may be not the operators desire. It’s better for UE to reselect to the HNB when receive the Paging message. This way, UE will start its traffic in the HNB.
Method 1 introduce additional signalling, while method 3 means modifications to the cell reselection method. Method 2 is the best.

Conclusion: When UE move to its permitted HNB in idle mode, the UE will reselect to the HNB. Uplink signalling e.g. TA update is not required. 

From LTE HNB to LTE MACRO:

When UE moves to LTE macro from HNB in idle mode, its better to avoid uplink signalling to reduce uplink traffic in air interface. This can be realised by multi-TA registration scheme as in macro cell case.
From LTE HNB to LTE HNB:

The situation is the same as from LTE macro to LTE HNB for idle mode UE. The accesiblity of the target HNB should be considered further. The method can be the same as above analysise.
From LTE HNB to Other 3GPP Access:

The situation is the same as from LTE macro to other 3GPP access for idle mode UE. This issue has been discussed widely. The same approach can be applied.

2.1 LTE active mode UE mobility

For LTE active mode UE mobility, the problem is how to avoid to attempt to handover the UE to a nonaccesible HNB. In UTRA, the UE may report a detected intra-frequency cell when in CELL_DCH by means of the cell’s scrambling code. UTRA verifies if the TA is forbidden for the concerned UE. Considering a lot of HNB depolyment case, maybe the number of accssible HNBs is small. Trying and failing method is not agreeable. 
It is desirable to avoid the reporting of a large number of inaccessible home eNBs. This can be achieved in two ways:

· By restricting the measurement to an area very close to the home eNB

· By only reporting cells the UE is allowed to access

The first option could be left completely up to UE implementation. The second option has some standards impact since it requires the definition of new events:

· Best cell on the frequency is accessible i.e. the TA is not forbidden

· Best cell on the frequency is inaccessible i.e. the TA is forbidden
Conclusion: The UE shall only report cells it is allowed to access. New measurement events may need to be defined for this purpose. 

3. Conclusion

In this contribution we have discussed the mobility scenarios related with HNB. Samsung proposes to capture the discussion in chapter 2 into R3.020.
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