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1 Introduction

According to the WF approved in RAN4 and in accordance with the WID objectives the scope of Rel-13 RRM requirements for carrier aggregation beyond 5 carriers (B5C) is limited to band independent requirements [1].

In the previous RAN4 meetings the RRM requirements for UE capable of B5C CA [2-7] have been extensively discussed. 
In this paper we further analyse the RRM requirements for CA beyond 5 carriers in the light of the discussion in the last RAN4 meeting. 

2 CA RRM Requirements for Beyond 5 Carriers
In accordance with the agreement in [1] for CA related requirements the scope of RAN4 RRM work is limited to band independent requirements i.e.
· 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)

It was suggested earlier in our contributions [2-3] that RAN4 defines the above requirements for B5C for up to 4 DL CA (and some for 3 DL/2UL inter-band CA). These could be based on current requirements in Rel-13 for 4 DL/2UL and 3 DL/2UL inter-band CA). 
In the last RAN plenary a set of new Rel-13 WIs on 5 DL CA was also approved. In addition a set of new WIs on 3 DL/3UL CA for Rel-13 were also approved. In the light of these new WIs the requirements for B5C should therefore be specified for up to 5 DL CA and for 3 DL/3UL for some requirements (e.g. UL timing).

Therefore there will be no spectrum related work on B5C in Rel-13 because no bands will be specified for CA with B5C in Rel-13. The details of UE RF and baseband architectures for UE supporting more than 5 CCs are beyond the scope of Rel-13. Therefore it would be highly speculative to conclude on CA requirements for more than 5 CCs without considering architectural aspects of the UE receiver and transmitter for than 5CCs CA configuration. This may result in setting unrealistic UE requirements and would require RAN4 to revisit and possibly redefine them in a future release when RAN4 will perform full fledge studies on UE architectural aspects.  
It is also important to note that the main focus of the present meeting would be to respond to the previously received RAN2 LSs [8-9]. It is therefore more realistic to limit the scope of the RRM requirements for B5C in Rel-13 to the maximum CA configuration available in Rel-13 i.e. 5CCs.
Proposal #1:  The band independent requirements for maximum CA configuration (i.e. 5 DL CA and for 3 DL/3UL for some requirements like timing) being defined for legacy CA in Rel-13 are also reused for defining the corresponding band independent requirements for a UE supporting ‘CA beyond 5 carriers’.
3 Inter-frequency RRM Requirements for Beyond 5 Carriers

Another discussion that took place in RAN4 was the introduction of inter-frequency measurement capability for a UE capable of CA with B5C. The UE with such capability is likely to measure on more inter-frequency carriers than those specified in Rel-12. It is therefore likely that the number of inter-frequency carriers is eventually increased at certain stage beyond the limit in Rel-12. The number of carriers are closely related to the UE architecture aspects (UE RF and baseband receiver capabilities), which are clearly beyond the scope in Rel-13. 
Also it is important to consider the system aspects (e.g. deployment scenario for different bands/RATs) when concluding on the requirement in terms of typical number of inter-frequency carriers, which are expected to measure. An important factor when considering deployment scenario is also the frequency band(s), which are also beyond the scope of Rel-13. 
It would therefore be highly unrealistic and speculative to extend inter-frequency measurement capabilities beyond what exist in Rel-12.

Proposal #2:  No new requirements on inter-frequency measurement capability for UE supporting ‘CA beyond 5 carriers’ is specified in Rel-13. 
4 Summary
The paper has further analyzed 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 5 DL CA and 3 DL/3UL). The main proposals are:
Proposal #1:  The band independent requirements for maximum CA configuration (i.e. 5 DL CA and for 3 DL/3UL for some requirements like timing) being defined for legacy CA in Rel-13 are also reused for defining the corresponding band independent requirements for a UE supporting ‘CA beyond 5 carriers’.
Proposal #2:  No new requirements on inter-frequency measurement capability for UE supporting ‘CA beyond 5 carriers’ is specified in Rel-13.
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