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Relaxing measurements to assist CSG inbound mobility in connected mode

Introduction:
In the last GERAN meeting the following was one of the open issues concerning CSG inbound mobility in connected mode.  
“To support “Inbound mobility to CSG cells in connected mode” the MS may autonomously determine when and how to perform MIB/SIB reading for one or more CSG cells. It is FFS whether any relaxation of existing performance requirements is needed to achieve this. Service interruption shall be minimized: whether this would require additional signaling between the network and the MS is FFS (e.g. the MS could notify the BSS about the start and duration of MIB/SIB reading)”
The need for measurement relaxation:
In [1] it is indicated that the “MS in dedicated mode or packet transfer mode reading MIB/SIB3 of HNB to resolve the PSC confusion by stealing frames is feasible because the longest time to read MIB/SIB3 is 80 ms, i.e. skipping four consecutive voice frames, whose impact on ongoing service is thought acceptable in RAN2”. 
The additional factors to be considered when calculating the time taken to measure MIB/SIB of CSG cells are the following:
1. There is also a finite “stability check time” where the signal strength/quality of the CSG cell above a threshold is checked before triggering an MS to read MIB/SIB3
2. There might be multiple CSG cells in an area (??) – after a finger print triggers a CSG cell search, one can never be sure of how many CSG cells on an average that a UE might have to read.
3. If there is any learning from the GAN experience, one can expect signal fluctuations that can lead to delayed search
4. The UE has to do the mandatory periodic measurement reporting and in an area where other RATs are available, this measurement time itself can be stretched.
As such it is hard to quantify the actual number of voice frames that might have to be skipped before a CSG cell is found. Under such circumstances, it is always good to provide for some redundancy or flexibility so that the UE can “on reasonable terms” be able to read MIB/SIBs. Essentially the network should be able to provide some more headroom for UE measurements. 



Measurement relaxation:
One way of providing more measurement headroom to the UE is by relaxing the number of neighbors that needs to be measured by a UE.
The way network can do this is when a UE can send a “proximity Indicator” to the network, triggered by  a UE finger print, subsequent to which the network can order a “relaxed” neighbor cell measurement to a UE so that the UE can use that headroom for CSG cell measurements.
The “Proximity Indicator” can be on the lines of what is already agreed in RAN2 or the nature of such an indicator to the network can be modified within GERAN. 
The other aspect is that once a “proximity indicator” is sent to a base station, the base station could cache the finger print provided in the proximity indicator and use it to arrive at a UE specific neighbor cell list. 
The essential proposal here is to introduce a “Proximity Indicator” in GERAN so that the network can provide a measurement relaxation for a UE. 
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Figure 1: Proposed introduction of “Proximity Indicator” for CSG inbound mobility





Conclusion:
It is proposed to introduce a “Proximity Indicator” in GERAN so that the network can use this to provide a measurement relaxation for a UE or use the same for any other implementation dependent optimizations. 
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