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1
Introduction
During the discussion on FLC it was agreed at the R2 release 6 adhoc that an offset could be applied to the UE cell reselection criteria in order to “encourage” UEs to move to the preferred frequency layer so that MBMS could be provided in a single macro cell rather than multiple micro cells.

This paper examines one of the implications of this decision.

2
Discussion
Assuming that the notification of a given service in a number of micro cells is roughly simultaneous, then once the offset is applied to the cell reselection criteria all the UEs in the micro cells will move to the macro cell almost simultaneously.  This will cause a number of cell/URA updates in the macro cell which will cause a reduction of UL capacity in the macro cell, and interference on the same frequency raising I0 for all neighbour cells.  Note that the movement of many UEs into a macro cell and sending UL signalling will also cause RACH congestion in the macro cell.
The magnitude of this problem depends entirely upon network deployment and subscriber numbers for MBMS, but assuming that a reasonable proportion (5%) of UEs in a cell are registered for an MBMS Service, there are 20 UEs per micro-cell and there are 30 micro cells that correspond to the macro cell then 30 UEs will move from the micro layer to the macro layer, with a proportion of them performing UL signalling (dependant upon operator usage characteristics and network configuration) in the new cell simultaneously.

In order to counteract this increased interference, it is proposed to move all UEs which will apply the offset into a state where they will not need to perform any UL signalling upon entering the macro cell.  For example all UEs intending to apply the offset and not having pending data to transfer should be moved to idle mode to prevent a Cell/URA update in the macro cell.  

In order to allow contact with the UE to be established through paging it is proposed that this state change of UEs be confirmed within the micro cells with a new/existing message.
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At point a in figure 1, the UE checks the service ID, frequency offset etc and determines whether it will apply the offset.  If so then it sends the response and then switches to the relevant state indicated in the notification message.  It can then continue to perform cell reselection using the new offset.
At point b, the RNC will need to update the states of all UEs which have sent a response message.  Also, the RNC can use the number of received confirmation messages as an early indication of the counting procedure, although this would be an implementation option in the RNC.  In order to share information about counted responses, some signalling could be introduced across Iur if needed.
3
Conclusions

The problem highlighted in this document should be discussed and the solution considered.
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