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1 Introduction

In the last RAN4 meeting there was initial discussion regarding the RRM requirements for UE capable of ‘carrier aggregation beyond 5 carriers’ [1-2]. The aim of the WI is develop necessary procedures and corresponding requirements for carrier up to 32. However in Rel-13 RAN4 requirements are limited to those which are band independent as indicated in the WID. 

A high level WF paper providing a list of band independent RRM requirements, which should be addressed in Rel-13, was approved in [3].  
In this paper we analyse the band independent RRM requirements for CA beyond 5 carriers. 

2 Scope of RRM Requirements for Beyond 5 Carriers
In accordance with the agreement in [3] the following is a list of band independent RRM requirements, which can be considered in Rel-13:
· Random Access (section 6.2)

· UE transmit timing (section 7.1)

· Interruptions with Carrier Aggregation (section 7.8)

· Maximum Transmission Timing Difference in Carrier Aggregation (section 7.9)

· Capabilities for Support of Event Triggering and Reporting Criteria (section 8.2)

· Interruptions with RSTD Measurements with Carrier Aggregation (section 7.10)

· Capabilities for Support of Event Triggering and Reporting Criteria for RSTD (section 8.2)

Note: Any other band independent RRM requirement specific to ‘CA beyond 5 Carriers’ feature is not precluded in Rel-13.
In [2] it was suggested to request RAN2 to provide more details regarding the ongoing work on the introduction of the PUCCH on a SCell for CA beyond 5 carriers. This is because this may affect RAN4 requirements related to SCell activation delay. However as agreed in [3] that the SCell activation delay requirements being band dependent and need to be addressed only under band specific WI(s) related to ‘CA beyond 5 Carriers’. This is clearly beyond the scope of Rel-13.
3 Analysis of Band Independent RRM Requirements for Beyond 5 Carriers

In Rel-13 the CA requirements for the following legacy or conventional CA types are being introduced:

· Intra-band contiguous CA in 4 DL/2 UL

· All DL and UL CC are contiguous

· Inter-band CA in 4 DL/1 UL
· All inter-band DL CCs

· Combination of inter-band and intra-band contiguous DL CCs

· Combination of inter-band and intra-band non-contiguous DL CCs
· Inter-band CA in 3 DL/2 UL* 
· All inter-band DL CCs

· Combination of inter-band and intra-band contiguous DL CCs

· Combination of inter-band and intra-band non-contiguous DL CCs
*Both UL CCs are inter-band.

In [1] we provided an initial analysis of the possibility of reusing one or more of the above requirements for legacy type of CA being defined in Rel-13 also for UE capable of ‘CA beyond 5 carriers’. Based on our analysis in [1] the reuse of such requirements in Rel-13 would only require update to the applicability. This is because only band independent requirements are needed for ‘CA beyond 5 carriers’. 
A UE capable of CA beyond 5 carriers can be configured by the network with two or more CCs belonging to the same band or to different bands in DL and UL. Therefore we suggest that the requirements are applicable for maximum possible CCs supported for legacy CA in Rel-13.   
Based on the above arguments the following is proposed:

Proposal #1:  The band independent requirements for legacy CA being defined in Rel-13 (i.e. for intra-band contiguous CA with 4 DL/2UL CA and for inter-band CA with 3 DL/2UL) are also reused for defining the corresponding band independent requirements for a UE supporting ‘CA beyond 5 carriers’.

Proposal #2:  Based on proposal # 1, the applicability of requirements for ‘CA beyond 5 carriers’ need to be defined in Rel-13. 
4 Summary
The paper further discussed the impact of LTE CA enhancement on RRM with respect to the band independent requirements which are required in Rel-13. A UE capable of ‘Beyond 5 Carriers’ feature can also be configured to operate with number of CCs equal to 5 or less. Therefore band agnostic requirements for such a UE are proposed to be based on the corresponding band independent requirements being defined for legacy CA in Rel-13 (i.e. for intra-band contiguous CA with 4 DL/2UL CA and for inter-band CA with 3 DL/2UL in Rel-13). The main proposals are:
Proposal #1:  The band independent requirements for legacy CA being defined in Rel-13 (i.e. for intra-band contiguous CA with 4 DL/2UL CA and for inter-band CA with 3 DL/2UL) are also reused for defining the corresponding band independent requirements for a UE supporting ‘CA beyond 5 carriers’.

Proposal #2:  Based on proposal # 1, the applicability of requirements for ‘CA beyond 5 carriers’ need to be defined in Rel-13. 
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