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1. Introduction
Intra-band carrier aggregation requires the support of higher channel bandwidth at the UE. In [3], it was proposed that the maximum input level should be kept the same per carrier as in Rel-8/9. In this contribution, we analyzed the physical impact on RF component for such requirements. An alternative performance requirement is proposed as the result of discussion.
2. Discussion
One of the limiting factors for maximum input level is the dynamic range of LNA. For single carrier UE, the requirement of maximum input level of -25 dBm is tested with only one radiating eNB within the frequency band. In both single carrier and contiguous bandwidth carrier aggregation UEs, an LNA is likely to be directly connected to the duplexer then followed by channel selector. The difference is that the CA UE has a larger pass band in the subsequent filters. In practice, a single carrier UE performance would degrade if neighboring frequencies are also loaded since the LAN receives more than -25 dBm in the band of interest.

Two alternative proposals have been evaluated for intra-band contiguous carrier aggregation maximum input level: 

· Proposal 1 [1]: Maintain -25 dBm requirement, change the definition 

“This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.”

to read as 

“This is defined as the maximum mean power received at the UE antenna port per component carrier, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.”
· Proposal 2: no change to current definition or requirement.

For intra-band contiguous carrier aggregation, each aggregated channel contains multiple Rel9 channels. In this case, if each component carrier is received at -25 dBm as in proposal 1, the LNA would receive a total of -22 dBm. If the performance requirement remains the same as for Rel-9 single carrier UE, this effectively mandates 3 dB improvement in LNA dynamic range, which requires further feasibility studies. 

In order to understand the network side impact of maximum input level requirements, let us consider a dual-carrier Rel-10 network with mixed Rel-8/9/10 single carrier UEs and Rel-10 carrier aggregation UEs. The single carrier UEs are expected to have 3 dB increased MCL to the base station in this dual-carrier deployment compared to that of an isolated single carrier deployment. Requiring carrier aggregation UEs to maintain -25 dBm maximum input level per CC effectively tightened the coverage requirements for carrier aggregation UEs compared to single carrier UEs. As we know, the main design goal of carrier aggregation is to improve the UE peak rate and trunking capability. Increasing near base station coverage for carrier aggregation UEs is not essential to the design and the unnecessary risks further delaying the core requirement definition should be avoided.
Based on the discussion above, it is reasonable to adopt proposal 2, i.e., maintain the Rel-9 maximum input level -25 dBm at the antenna port for carrier aggregation UEs. This would allow the same near base station coverage as single carrier UEs and the technical solution is more likely to be feasible based on commercially available components. 
3. Conclusions
In this contribution, we analyzed the impact of maximum input level requirements and evaluated two alternative proposals. Based on the analysis, we recommend the working group to adopt the same requirements as Rel-8/9 (-25 dBm total received power at the antenna port), which leads to same near base station coverage for single carrier and carrier-aggregation UEs. The text proposal is attached.
References
[1] R4-103226, “TP for Maximum input level for intra band contiguous CA ”, NTT DOCOMO
Text Proposal

*****************************TEXT STARTS HERE*************************************
7.4
Maximum input level

1) CA_X    (Intra band contiguous CA)
One of the limiting factors for maximum input level is the dynamic range of LNA. For single carrier UE, the requirement of maximum input level of -25 dBm is tested with only one radiating eNB within the frequency band. In both single carrier and contiguous bandwidth carrier aggregation UEs, an LNA is likely to be directly connected to the duplexer then followed by channel selector. The difference is that the CA UE has a larger pass band in the subsequent filters. In practice, a single carrier UE performance would degrade if neighboring frequencies are also loaded since the LAN receives more than -25 dBm in the band of interest.

Two alternative proposals have been evaluated for intra-band contiguous carrier aggregation maximum input level: 

· Proposal 1: Maintain -25 dBm requirement, change the definition 

“This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.”

to read as 

“This is defined as the maximum mean power received at the UE antenna port per component carrier, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.”
· Proposal 2: no change to current definition or requirement.

For intra-band contiguous carrier aggregation, each aggregated channel contains multiple Rel9 channels. In this case, if each component carrier is received at -25 dBm as in proposal 1, the LNA would receive a total of -22 dBm. If the performance requirement remains the same as for Rel-9 single carrier UE, this effectively mandates 3 dB improvement in LNA dynamic range, which requires further feasibility studies. 

In order to understand the network side impact of maximum input level requirements, let us consider a dual-carrier Rel-10 network with mixed Rel-8/9/10 single carrier UEs and Rel-10 carrier aggregation UEs. The single carrier UEs are expected to have 3 dB increased MCL to the base station in this dual-carrier deployment compared to that of an isolated single carrier deployment. Requiring carrier aggregation UEs to maintain -25 dBm maximum input level per CC effectively tightened the coverage requirements for carrier aggregation UEs compared to single carrier UEs. As we know, the main design goal of carrier aggregation is to improve the UE peak rate and trunking capability. Increasing near base station coverage for carrier aggregation UEs is not essential to the design and the unnecessary risks further delaying the core requirement definition should be avoided.

Based on the discussion above, it is reasonable to adopt proposal 2, i.e., maintain the Rel-9 maximum input level -25 dBm at the antenna port for carrier aggregation UEs. This would allow the same near base station coverage as single carrier UEs and the technical solution is more likely to be feasible based on commercially available components. 

2) CA_X-Y  (Inter band non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna) 

5) CPE (Customer Premises equipment)
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