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1. Introduction
In this contribution we address the remaining open issues to standardize the network-to-UE signalling of RLM, RRM, and CSI measurement restrictions for facilitating TDM eICIC for Rel-10 LTE terminals. We start by shortly summerizing the current understanding in Section 2, followed by our corresponding signalling proposals in Section 3. Concluding remarks are presented in Section 4.
2. Summary of remaining open issues
Previously it has been discussed in RAN2 to have up to three patterns for defining UE measurements restrictions:
· Pattern #1 for own-cell RLM/RRM measurements

· Pattern #2 for neighbor-cell RRM measurements

· Pattern #3 for CSI measurements

Table-1 provides a summary of the various use cases and the corresponding desired RLM/RRM measurement restrictions, i.e. the usage of patterns #1 and #2.
Table-1:
Necessary measurement resource restrictions
	Meas. Resource restriction
	Pattern 1
	Pattern 2

	Cell types
	Serving cell measurement and RLM
	Measurement of neighbour macros
	Measurement of neighbour picos
	Measurement of neighbour femtos

	Case 1) PUE
	Macro’s ABS
a) in section 2.1
	No resource restriction
	Macro’s ABS (*1)
	No resource restriction

	Case 2) MUE out of femto’s coverage (free from femto’s interference)
	No resource restriction needed
	No resource restriction
	Serving Macro’s ABS

	No resource restriction

	Case 3) MUE in femto’s coverage (Subject to interference from femto) 
	Femto’s ABS
c) in section 2.1
	Femto’s ABS (*2)
	Femto’s ABS (*3)
	No resource restriction


*1)
This addresses overlapping pico’s CRE. The UE is able to measure neighbour pico’s weak signal that could interfere with the serving pico cell signal.
*2)
This addresses mobility between macros within femto’s coverage
*3)
This allows the UE to identify the best serving cell (i.e. it can be a macro or a pico cell). Note that RAN2 concluded that it is not essential to support pico CRE within femto’s coverage in release-10.
3. Proposals for simplifying the signalling
From Table-1 we make the following observations:

· For Case 1 the RRM measurements restrictions for own-cell and neighbor-cell pico nodes are identical.

· For Case 2 the RRM measurement restrictions are applied only for neighbor-cell pico
· For Case 3 the same RRM measurement restrictions are applied for own-cell and neighbor-cell macro nodes.
Thus, from these observations we can basically conclude that pattern #1 and pattern #2 will be identical when using RRM measurements for both own-cell and neighbour-cell. Therefore there is no need to define two separate patterns for RRM measurement restrictions. Instead we propose the following:
· Proposal #1: One pattern for RRM measurement restrictions can be signalled to UE together with a bit map indicating if the measurement restrictions shall be applied to own-cell, neighbour cells, or both. If RRM measurement restrictions are enabled for own-cell, the same restrictions shall apply for RLM.

Notice here that Proposal #1 is also in line with latest RAN3 assumptions, where there is only inter-node signalling of one pattern for UE measurement restrictions between eNBs. For the cases where RRM measurement restrictions are applied for neighbour cells, it is obvious from Table-1 that such restrictions are to be used only for a sub-set of the neighbour cells. This leads to the following proposal:

· Proposal #2: It should be possible to signal a PCI range to the UE. In case RRM measurement restrictions for neighbour cells are configured for the UE, only those neighbour cells within the given PCI range shall be subject to RRM measurement restrictions. If no PCI range is signalled, neighbour cell RRM measurement restrictions by default applies for all intra-frequency neighbour cells.
The TDM eICIC concept is developed for the co-channel case where an operator deploys Macro and small cells on the same carrier. Thus, this means that the neighbour cell RRM measurement restrictions are mainly needed for intra-frequency measurements. For cases with LTE deployment on multiple carriers, there are alternatives to TDM eICIC such as e.g. using the so-called “escape carrier configuration” as described in [1]. This implies that it is not obvious that TDM eICIC will be deployed simultaneously on multiple-carriers, and therefore it is considered sufficient for Rel-10 to have the RRM measurement restrictions apply only for intra-frequency measurements.
· Proposal #3: Neighbor cell RRM measurement restrictions only apply for intra-frequency measurements.
Measurement restrictions for CSI are currently under discussion in both RAN WG1 and WG4. Depending on the outcome from those discussions, a possible simplficiation of the network-to-UE signalling may be considered in Rel-10 like assuming that patterns for own-cell RLM/RRM measurements and CSI measurements are identical.

· Proposal #4: Depeding on ongoing discussions of CSI measurement restrictions in RAN WG1 and WG4, it would be worth evaluating if assuming identical measurement restrictions for own-cell RRM/RLM and CSI is a feasible solution.

4. Conclusion
Our proposals for RRC signalling of measurement restrictions to Rel-10 LTE UEs for supporting TDM eICIC can be summarized as follows:
· Proposal #1: One pattern for RRM measurement restrictions can be signalled to UE together with a bit map indicating if the measurement restrictions shall be applied to own-cell, neighbour cells, or both. If RRM measurement restrictions are enabled for own-cell, the same restrictions shall apply for RLM.

· Proposal #2: It should be possible to signal a PCI range to the UE. In case RRM measurement restrictions for neighbour cells are configured for the UE, only those neighbour cells within the given PCI range shall be subject to RRM measurement restrictions. If no PCI range is signalled, neighbour cell RRM measurement restrictions by default applies for all intra-frequency neighbour cells.

· Proposal #3: Neighbor cell RRM measurement restrictions only apply for intra-frequency measurements.

· Proposal #4: Depeding on ongoing discussions of CSI measurement restrictions in RAN WG1 and WG4, it would be worth evaluating if assuming identical measurement restrictions for own-cell RRM/RLM and CSI is a feasible solution.
References

[1] R1-101924, Macro+HeNB performance with escape carrier or dynamic carrier selection
