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1. Introduction
So far, there have been some discussions on MOP (Maximum Output Power) for intra band contiguous CA. However, some concern on using the same tolerance “-2dB” for lower side as that of rel-8/9 has been raised. In this contribution, we provide way forward on this issue.

2. Factor to impact on the tolerance of MOP
In [1, 2], MOP for rel-8/9 was discussed. Consequently, for some easy operating bands, the tolerance, i.e., +2dB/-2dB, was specified. On the other hand, for some difficult operating bands, Delta_TC was proposed [2] and introduced into Table 6.6.2-1 and the other relevant specifications in TS36.101. In [1, 2], some factors to impact on the tolerance of MOP were handled such as duplexer, BB filter, inter stage filter between mixer and PA and so on. However, it seems that it was concluded that the duplexer effect on MOP was the main factor to impact on the tolerance of MOP and further discussed afterwards. 

Thus, in this contribution, we focus on the difference of duplexer effect by using the wider channel bandwidth up to 40MHz specifically for Band 1.
3. Impact of the duplexer effect of Band 1 on MOP tolerance
Figure 2 shows frequency responses of three different Band 1 duplexers [1]. According to [1], the filter having the blue graph response would introduce the worst case 1 dB power difference for PUCCH channels in 20 MHz channel configuration.
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Figure 2-1: Tx to Ant frequency responses of three Band 1 duplexer samples [1]:

From the Figure 1, it can be seen that as for blue line, the largest insertion loss (IL) is located at the lowest of the band edges in region A and the smallest IL in region A is located at the highest of the region A. As for region B, the IL characteristic is quite flat over the region. This means that even if the channel bandwidth is extended from region A to B, the difference of the IL would be almost the same for Band 1. According to [3, 4], in practice, it can be seen that peak to peak ripple value of Band 1 duplexer is less than 1dB.
4. Impact of the number of resource blocks on MOP
As for the case that the number of resource blocks to be quite large, more or less additional MPR would be introduced to satisfy SEM, ACLR and spurious emission requirements and so on. In this case, the tolerance is automatically extended. Thus, the impact on MOP tolerance would be negligible. Thus, we propose the following.
· Proposal 1: The tolerance of MOP for Band 1 should be +2dB/-2dB for intra band contiguous CA.
5. Handling of MOP for the other operating bands
Figure 4 shows frequency responses of three different Band 2 duplexers [1]. According to [1], Figure 4 shows that PUCCH channel power imbalance would change from approximately 2.5 dB to less than 1 dB when filter ambient temperature is swept over the specified temperature range

[image: image2]
Figure 4 Temperature effect for duplexer frequency response for Band 2 [1]
In Figure 4, “D”, “E” and “F” mean the followings, respectively.

· D: the best IL over the whole frequency in Band 2 TX
· E: the best IL in region A

· F: the worst IL over the whole frequency in Band 2 TX

· Note that IL of a typical duplexer would be the worst at the edge close to its receiver side to obtain sharper attenuation between the duplex gap.

From the Figure 4, it can be seen that extending the channel bandwidth up to 40MHz can slightly impact on the tolerance of the MOP by |IL of “E” – IL of “D”|.  However, it would be premature to conclude that additional relaxation would be necessary. This is because there’re the following possibilities.

· The current other duplexers for Band 2 can have the “E” within region C. 
· Then, rel-8/9 UEs can experience the same difference of |IL of “E” – IL of “D”|. 
· This means that no relaxation for rel-10 is needed since rel-8/9 UEs can already handle this difference.
· Most duplexer for Band 2 can have the “E” within region A.

· Most duplexers for Band 2 originally can have better characteristics than that in Figure 4.

In addition, the state of the art duplexer characteristics should be considered since due to introduction of LTE, it is expected that the duplexer characteristics would be highly improved. In summary, further study would be necessary to conclude this difficult operating band. Thus, we propose the followings at this stage.
· Proposal 2: The tolerance of MOP should be studied on each operating band basis.
· Proposal 3: The above study should be studied based on the state of art duplexers at the time of the introduction of the bands.
6. Conclusion
We propose the following way forward to progress the discussion.
· Proposal 1: The tolerance of MOP for Band 1 should be +2dB/-2dB for intra band contiguous CA.
· Proposal 2: The tolerance of MOP should be studied on each operating band basis.
· Proposal 3: The above study should be studied based on the state of art duplexers at the time of the introduction of the bands.
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