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1. Introduction
CA configuration CA_1C and CA_40C UE to UE Co-ex requirements are still missing from [1]. This contribution proposes how to define those.
2. Discussion

E-UTRA band 1 is deployed in ITU Regions 1 and 3. This means that UE which supports band 1 operation has to protect all other 3GPP bands used in those regions including Europe and Japan specific bands. These requirements are -50 dBm/ 1MHz.

There is also an additional spurious emission requirement associated to for E-UTRA band 1 which is indicated with network-signalling value 5 when applicable [1]. This additional requirement is to protect Japanese PHS band 1884.5 - 1919.6 MHz and is -41 dBm/300 kHz.
In Europe E-UTRA band 33 has been specified to be used in frequency range 1900-1920 MHz next to band 1 UL. The protection requirement in Europe is specified in [2] and is presented in table 1 below.  Currently the 3GPP requirement for band 33 protection is -50 dBm/1MHz with a note indicating some restrictions to channel arrangements. There is a contribution in this RAN4 meeting #59AH to harmonize 3GPP specifications with European harmonized standard [3].
Table 1 EN 301 908 part 13 spurious emissions band UE co-existence limits
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. Spurious emission
E-UTRA Protected band Frequency range Maximum MBW (MHz) Comment
Band (MHz) Level
(dBm)
1 E-UTRABand1,3,7.8,20,34,38 | Foiiow |- | Foinign -50 1
Frequency range 1900 - 1915 -15,5
Frequency range 1915 - 1920 +1,6 5
3 E-UTRABand 1, 3,7, 8, 20, 33, 34,
38 FDLJow - FDL,mgn -50 1
7 E-UTRABand1,3,7.8,20,33,34 | Foiiow |- | Foipign -50 1
Frequency range 2570 - 2575 +1,6 5
Frequency range 2575 - 2620 -15,5 5
8 E-UTRA Band 1. 8, 20, 33, 34, 38 Foriow |- | Foi nign -50 1
E-UTRA band 3 FoLiow |- | FoLnign -50 1 Note 2
E-UTRA band 7 Foriow |- | FoLnign -50 1 Note 2
20 E-UTRA Band 1, 3, 7, 8, 20, 33, 34 FoLiow |- | FoLnign -50 1
E-UTRA Band 38 Foriow |- | FoL nign -50 1 Note 2
33 |E-UTRABand1,3,7.8,20,34,38 | Foiiow |- | Foi nign -50 1
34 |E-UTRABand1,3,7.8,20,33,38 | Foiiow |- | Foinign -50 1
38  |E-UTRABand 13,8, 20,33, 34 Foriow |- | Fol nign -50 1
Frequency range 2620 - 2690 -15,5 5
NOTE 1: Fp_ o @nd Fp g, refer to each frequency range of the protected E-UTRA band.
NOTE 2: As exceptions, measurements with a level up to the applicable requirements defined in table 4.2.4.2-2 are

permitted for each assigned E-UTRA carrier used in the measurement due to 2" or 3™ harmonic spurious
emissions. An exception is allowed if there is at least one individual RE within the transmission bandwidth for

which the 2" or 3" harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the

measurement bandwidth.





In China there is E-UTRA band 39 has been specified for frequency range 1880-1920 MHz next to band 1 UL. The emission requirement is -50 dBm/1MHz with a note indicating some restrictions to channel arrangements similarly as for band 33.

2.1 PHS

For LTE operation in band 1 in Japan there are some restrictions how the channels can be allocated because of PHS co-existence. There must be a guard band between upper edge of PHS and lower edge of assigned E-UTRA channel. The size of the guard band is 4 MHz + the bandwidth of the assigned E-UTRA channel, see Figure 1. The frequency range of the PHS system is currently deployed in frequency range 1884.5 - 1919.6 MHz but is due to change to 1884.5 - 1915.7 MHz.
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Figure 1 PHS guard band
If similar guard band is required for CA it means that the guard band size would be 4 + 30 MHz for 75 +75 RB signal and 4 + 40 MHz for 100+100 RB signal. This means that when PHS is operating on frequency range 1884.5 - 1919.6 MHz there is no room to place UL signals to band 1 together with the required guard band. When PHS is operating on frequency range 1884.5 - 1915.7 MHz then it is possible to operate 75 +75 RB CA configuration and satisfy the guard band requirement, see Figure 2.
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Figure 2 Possible frequency arrangement

Based on preliminary simulations up to 11 dB of A-MPR would be required to meet the PHS requirement for the most difficult UL allocations.
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Figure 3 Required A-MPR to meet the PHS requirement

It seems that the PHS emission requirement make introduction of CA challenging for band 1 in Japan. Firstly it is impossible to have a frequency assignment before the PHS frequency range is change to 1884.5 - 1915.7 MHz if current methodology of defining the guard band size is followed and even with this PHS frequency range only 75+75 RB UL CA is possible. This CA configuration would require up 11 dB of A-MPR. Hence it seems inevitable that (CA_1C) UL CA configuration is not suitable for Japan.
One way to introduce CA_1C configuration for band 1 in Japan is to have DL CA only. In this case the UL would be configured to single carrier mode. In this case there is no need to have CA specific Ue to UE co-ex requirements for PHS protection.

2.2  Band 33 and Band 39
For Band 33 co-existence we have submitted a [3] contribution to this meeting to harmonize 3GPP specifications with European harmonized standards. Emission limits proposed in [3] are also proposed [4] to be used as a requirement for CA Ue to UE co-existence.
For Band 39 co-existence with band 1 the current single carrier co-ex requirement -50 dBm/1 MHz is impossible to meet and that is the reason for note 3 indicating that “To meet these requirements some restriction will be needed for either the operating band or protected band”. It is proposed that CA co-ex requirement will follow the single carrier requirement
2.4 CA_40C

All Ue to UE co-existence requirements for CA configuration CA_40C are proposed to be specified according to normal 3GPP -50 dBm/1MHzlimit. 
3 Conclusions
In this contribution we discuss how the Ue to UE co-existence requirement for CA_1C and CA_40C CA configurations should be specified. Also in this contribution we discuss why we think that CA_1C UL CA is problematic in Japan and should not be consider deployed in Japan. Furthermore we are proposing that European harmonised standard EN 301 908 -13 co-ex requirements are adopted for band 33 protection. Band 39 protection is remarked to be problematic like it is also for single carrier case and therefore it is proposed to be specified similarly for CA as it is now for single carrier operation and wait further discussions on the subject.
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