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1          Introduction

This document discusses an issue with handover by non-CSG member towards a congested hybrid access mode cell and makes a proposal.
2 Discussion
2.1 Background

A H(e)NB operating in hybrid access mode should give preferential access to members of its CSG relative to all other members, as defined by SA1.
TS 22.220[1] in section 5.3.2 states

-
In hybrid access mode when services cannot be provided to a CSG member due to a shortage of H(e)NB resources it shall be possible for established communication of non-CSG members via a CSG cell to be diverted from the CSG cell.

-
In a H(e)NB in hybrid access mode, to minimise the impact of non-CSG established communication on CSG members, it shall be possible for the network to allow the data rate of established PS communication of non-CSG members to be reduced.

In order to fulfil this requirement, Network can use some approaches applied to non-CSG member in case of H(e)NB in highly load situation. Two approaches were introduced at the previous RAN 3 meeting and they are to reduce the already established PS communication, or to handoff this UE to another eNB/H(e)NB. In this case it also seems possible that network can use another approach applied to non-CSG member. That is the H(e)NB can refuse handover by non-CSG member towards the congested H(e)NB cell.
If a hybrid access mode cell becomes highly congested and doesn’t have enough resources for non-CSG member attempting to handover into the cell, the congested cell would refuse the handover. Even if the handover were accepted it would be very likely to reduce the already allocated resources or to handoff a UE of non-CSG member to another H(e)NB when CSG-member needs resources before the congestion is reduced. This process could exacerbate an already congested H(e)NB and causes unnecessary signalling overhead in Core Network. Therefore in this case it would be beneficial if the H(e)NB can refuse the handover by non-CSG member UEs.
Work Assumption: If hybrid access mode cell becomes highly congested, then it can refuse handover by non-CSG member UEs towards the congested cell.
2.2 Issue and Proposal

RAN3 has previously discussed how to determine whether a UE is a preferential UE or not [2]. In the following, one of the possible solutions - UE based solution is applied to the case of handover of non-CSG member that could be refused by a hybrid access mode cell in resource shortage.
In UE based solution, a CSG UE will provide an additional indication to the H(e)NB to inform it as to whether the UE has the H(e)NB’s CSG Id in its allowed list or not. A Hybrid access mode H(e)NB can therefore use this indication to determine whether the UE should be treated as a preferential user or not.
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Figure 1 Handover Refuse for non-CSG member at a congested target hybrid mode cell
For congested hybrid access mode cell in Figure 1, based on the preferential indication HeNB can make a decision whether it accepts the handover or not if it is highly congested. For a determined preferential user, the HeNB accepts the handover by sending HANDOVER REQUEST ACK message to MME. For non-CSG member UEs the HeNB refuses the handover via HANDOVER FAILURE message.
In network based solution discussed at RAN3#64 meeting as another possible solution, it is also possible for a target hybrid access mode cell to determine whether it accepts the handover for a UE of non-CSG member or not.

Both solutions discusses above perform Admission Control beyond source RAN nodes. Therefore, non-CSG member UEs attempting to handover into congested hybrid cells will increase the unnecessary signaling between source HeNB and Core Network. However if source HeNB can know whether a target hybrid cell is congested or not, Source HeNB would not initiate handover for non-CSG member to a congested hybrid cell. Thus we make a following proposal:

Proposal: To minimize the signaling impact to Core Network, source HeNB should not perform handover for non-CSG member to a congested hybrid mode cell.
All the discussion above is based on the LTE HeNB architecture and there are the same problems for 3G HNB in hybrid mode, therefore the proposal can be applied to hybrid access mode HNBs for the same reasons.
3
Conclusion
We have described an issue with handover by non-CSG member towards a congested hybrid access mode cell and proposed to discuss the following,

Proposal: To minimize the signaling impact to Core Network, source HeNB should not perform handover for non-CSG member to a congested hybrid mode cell.
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