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1. Introduction

All RRM core and performance requirements for 4 DL CA except measurement requirements (i.e. in section 8 of TS 36.133) have been agreed.  
In high level WF on RRM requirements for 4 DL CA it was agreed to extend the existing 3 DL CA requirements also to 4 DL CA [1]. However in the last meeting in [2], it was suggested that the deactivated SCell measurement requirements are defined also for the 3rd SCC with activated SCell in 4 DL CA. 

It was therefore agreed to further investigate the measurement requirements for the 3rd SCC (i.e. 4th CC) in 4 DL CA and the CR covering measurement requirements was postponed. 

2. Analysis of measurement requirements
2.1 Options for relaxed requirements on 3rd SCC

It was proposed in [2] that for measurements of all the cells on 3rd SCC even with activated SCell, the existing requirements defined for SCC with deactivated SCell are specified. It was pointed out that this approach will reduce UE power consumption and processing. 
Since UE RF front end receiver is anyway active when SCell is activated so we don’t believe if this approach will lead to any substantial power saving. Therefore from UE power consumption point of view we don’t see any strong justification for relaxing measurement requirement for the 3rd activated SCell.

Although a 4 CA capable UE has baseband processing capability for each CC, nevertheless, relaxation of requirements may lead to some reduction in the UE processing. If the relaxation is applied to the requirements for the 3rd activated SCell then any such relaxation should also take into account system impact.

Assuming a typical SCell measurement cycle of 320 ms, the cell search and L1 measurement periods with deactivated SCell are:

· Cell search delay = 6400 ms;

· L1 measurememt period = 1600 ms.

The above values are extended by a factor of 2 if SCell measurement cycle = 640 ms.

Compared to the requirements with activated SCell, the above requirements (i.e. delays) are 8 times more relaxed even for SCell measurement cycle = 320 ms. The above delays are even longer compared to those for inter-frequency (assuming up to 2 carriers).
The measurements on cells on SCC are not only for mobility. One important purpose of SCell measurements is swapping between PCell and the most relevant SCell e.g. in terms of better coverage, load on control channels etc. Therefore substantially longer measurement delay will result in adverse impact on system performance.

We therefore propose that if RAN4 agrees to relax the requirements then the relaxation is applied in terms of minimum number of identified cells to be measured by the UE on the 3rd SCC. The requirement on number of cells for SCC with activated SCell is 8 identified cells. This can be reduced by a factor of 2 i.e. from 8 to 4. Furthermore such relaxation should only be allowed on the 3rd when all the 3 SCells in 4 DL CA are activated.  
2.2 Network awareness about SCC with relaxed requirements 
It is important that network is aware on which of the SCC with an activated SCell the UE is allowed relaxed measurement performance. This will allow the network to determine, interpret and appropriately apply the measurement results from the SCC with relaxed requirements. 

We suggest that the network explicitly indicate the UE regarding the SCC on which the UE is allowed to apply relaxed requirements. For example the network can configure the UE with such information via RRC at the time of CA configuration. When all the three SCCs are activated then the UE automatically measures with relaxed measurement requirements on the SCC configured for relaxing the requirements. The explicit configuration approach will also ensure consistency and prevent any ambiguity regarding the SCC which is applying the relaxed requirements. This is related to RAN2 signaling procedure and if this approach is agreeable, then RAN4 needs to send LS to RAN2 asking them to introduce the corresponding signalling. 
3 Summary
In this paper we have analyzed the possible relaxation of measurement requirements for cells on 3rd SCC with activated SCell. 
· Proposal#1: If measurement requirements for 3rd SCC with activated SCell are relaxed then the relaxation is specified in terms of decreasing the number of identified cells to be measured from 8 to 4. 
· Proposal#2: The relaxation according to proposal#1 is only allowed provided all three SCells in 4 DL CA are activated. 
·  Proposal#3: Network should be aware of the SCC which is allowed to relax requirements e.g. configurable by network.
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