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1  Introduction

In the last RAN4 meeting an initial draft text proposal for the measurement requirements for CA capable UE was provided in [1]. It was proposed that the measurement requirements for the deactivated SCells are based on configurable parameter. 
In this paper we further discuss the Scell measurement requirements when the SCC is deactivated. 
2 Summary of Simulated Scenarios for Deactivated Scells
In [1] it has been proposed that configurable parameter ‘scellMeasurementCycle’ is signalled by the serving eNB to the UE. The UE then uses the signalled value to derive the actual period over which the neighbour cell measurements on the deactivated Scells are to be performed. The intention is to use the same parameters for deriving the RSRP/RSRQ L1 period and the cell search delay for the deactivated Scells. In a draft LS to RAN2 the proposed value ranges were of the parameter ‘scellMeasurementCycle’ were: 160, 256, 320, 512, 640, 1024 and 1280 [2]. 
The configurable parameter ‘scellMeasurementCycle’ has been based upon the simulation work carried out by RAN4 [3]. Different deployment CA scenarios in terms of cell coverage and frequencies of the PCC and SCC were simulated [4]; also reproduced in the Annex. In all the simulations it has been assumed that all cells in a coverage area are of homogeneous type e.g. similar coverage in all cells, which are to be measured. 

3 Challenges in Heterogeneous Deployment Scenarios
As stated above that in the simulation all cells are assumed to be homogeneous. However in practice there may be mixture of cells with different scenarios i.e. heterogeneous case. For example even if the same F1 (e.g. 800 MHz) and F2 (e.g. 3500 MHz) are used in all the Pcells and Scells respective, the cell coverage may still differ. For instance in reality there may be a mixture of Scells belonging to scenario # 2 and scenario # 3 in [4]. This means different serving eNBs in the same coverage area may signal different values of the parameter to the UEs under its control. For example if there is differences in the deployment aspect the eNB1 and eNB2, which may be in the same vicinity, may request UEs-1 (under eNB1) and UEs-2 (under eNB2) to use parameter values 320 ms and 1024 respectively for measuring on deactivated Scells. 
4 Proposal to cater for heterogeneous deployment scenarios

A homogeneous scenario can be regarded as a special case of the heterogeneous deployment scenario. It is not uncommon that different cells have different coverage. For example depending upon the traffic demand in one sector an overlapping coverage between F1 and F2 might be needed. Whereas in another sector it may be not be necessary to have fully overlapped coverage of F1 and F2. As the traffic demand varies over time in different cells or part of the network. Therefore such modification may not be uncommon though it will still be done on semi-static basis. 

We therefore feel that it may be very challenging for each eNB to derive the correct value of the parameter without the knowledge of the parameter used in the neighbour cells. It is assumed that the same parameter is used by the serving eNB for the UE to perform measurement on all deactivated Scells. It is therefore higly beneficial from the network perspective that the parameter value used in different eNBs is exchanged. This will enable each serving eNB to know the values used in the neighboring eNBs and select the value which is most feasible. If most or large number of the neighbouring eNBs uses conservative values of the parameters due to the fact that they are deployed in a challenging scenario, then the serving eNB can also use a conservative value or relatively shorter value. If such information is not available to the eNB then there is risk that in mixed cells / deloyments, the network may frequently use the conservative value of the parameter affecting the UE battery life. 
The parameter can be sent to the neighboring eNBs during initial setup or when the value of the parameter has been changed. Similar semi-statically configurable parameters (associated with deployment) are already exchanged between eNB. For example according to TS 36.423 the cell bandwidth, TDD subframe configuration, MBSFN subframe configuration, number of antenna ports etc. Such exchange of the parameters greatly assists the network (serving eNB) to find the appropriate value of the parameter to be signaled to the UE. For example the X2 paramater (The Number of Antenna Ports) defined in TS 36.423 assists the eNB to derive the RRC parameter, “IE The IE PresenceAntennaPort1”, which is defined in TS 36.331. The number of antenna ports of course may change semi-statically.

In the same way the signaling of the Scell measurement parameter will greatly reduce the manual work. Furthermore without such information if the serving eNBs often uses a conservative value then there is major benefit of the configurable measurement period. 
5 Summary
In this paper we have analyzed the implication of the configurable measurement period for performing measurement on deactivated Scells when cells in a coverage area consist of heterogeneous deployment e.g. mixed of partial and fully overalling coverage between F1 and F2. It seems very challenging for the serving eNB to signal the appropriate value of the parameter when cells are of mixed types. It is therefore proposed that the parameter used in each eNB is exchanged between eNBs. Otherwise there is risk that network uses conservative value of the parameter (i.e. smaller value) affecting the UE battery and without benefiting from having the configurable parameter. 
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Annex A: Main CA deployment scenarios for simulations [4]
	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to provide throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
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Annex B: Additional CA deployment scenarios for simulations [4]
	#
	Description
	Example

	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to provide throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
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	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
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