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1. Introduction

A new study item was approved [1] to investigate the possibility of coexistence betweeen new spectrum that may become available in Japan.  Furthermore, the study item partially overlaps and seeks to find commonality between similar spectrum opportunities on Korea [2].  In this contribution, the UE coexistence aspect for a LTE device operating in this spectrum is studied.
2. Discussion

The relevant band plans are shown below in 
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Figure 1.  New spectrum in Korea and Japan.
It can be seen that in Japan the uplink from 900 – 915 MHz is close to the downlink of Band 18/19 from 860 – 890 MHz with only 10 MHz of separation.  Similarly, in Korea, the proposed uplink from 905 – 915 MHz is only separated by 11 MHz from the proposed downlink from 884 – 894 MHz.  Furthermore, in both of these cases, the bands at 900 MHz are contained within and feature a compatible uplink-downlink separation with the existing Band 8.  Therefore, it may be advantageous to be able to use Band 8 for these new spectrum opportunities.  However, Band 8 uplink extends and overlaps with Band 5 or Band 19 downlink which makes the coeixstence problem challenging since no Tx filter attenuation is available to protect the spectrum in the Band 5 or Band 19 downlink range.
For the UE coexistence issue, there are two aspects to consider – emissions from 900 MHz uplink to 850 MHz downlink, and blocking of the 850 MHz receiver.  Moreover, to investigate the possibility of operating in the new spectrum without defining a new band, we have two hurdles to overcome.  The first is as mentioned above that filter attenuation is not available since the two bands overlap within the passband of the filter.  Note that this has implication to not only the specification, but also to performance realized in practice.  Specifications are necessarily written in accordance with worst case component characteristics, but in practice, it can be understood that many devices can exceed these worst case performance specifications much of the time.  However, in this case, for the filter attenuation, this is not merely a matter of worst case corner frequency since the filter by design must pass these frequencies without attenuation.  Therefore, all devices, not just worst case devices, will not benefit from any filter attenuation in this frequency range.  The second hurdle to overcome is that new NS signaling and new requirements will have to be imposed on the UE’s operating in these conditions to specify the appropriate emission requirements and associated A-MPR.  It has been established [3] that new NS signaling can not be introduced to existing bands.  However, for those bands where implementation has not begun, it may still be possible to add the NS signaling.  There is furthermore the desire to add 15 MHz channel bandwidth support and specification for Band 8 [4].
In the following analysis, we consider the emissions from a 5 and 10 MHz LTE signal, fully allocated with QPSK modulation.  A PA simulation was conducted with the PA calibrated to the UTRA ACLR1 of 33 dB.  CounterIM effects were not considered.
Since the allocation is large with QPSK modulation, an MPR of 1dB is provided.  The amount of A-MPR needed to meet a coexistence emission limit is investigated.  Coexistence limits of -40 dBm/MHz and -50 dBm/MHz have been considered, with the possibility that the value of -50 dBm/MHz may be re-assessed depending on technical feasibility and coexistence studies.
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Figure 2.  PA simulations showing required A-MPR.
 The simulation results on the amount of A-MPR required is provided in Table 1 below.
Table 1.  Simulation results.

	Channel BW
	Japan (-40 dBm/MHz)
	Korea (-50 dBm/MHz)
	Korea (-40 dBm/MHz)

	5 MHz
	0 dB, but small margin
	5 dB
	0 dB

	10 MHz
	4 dB
	6 dB
	3 dB, but small margin

	15 MHz
	TBD
	TBD
	TBD


Note that these simulations only indicate the A-MPR needed to control emissions if no filtering is available.  The second consideration of blocking must also be evaluated.  Since the transmitter in all likelihood must apply A-MPR to achieve emissions requirements, the blocking requirements can be eased in practice.  However, for the specification, since A-MPR is not a mandatory reduction in transmit power (especially for narrowband allocations), careful consideration should be given to the blocking requirement.  Furthermore, the simulation results should be followed up with measurements if possible.
3. Conclusion

Simulation results have been provided to indicate the amount of A-MPR that would be required to support coexistence emissions limits been 850 and 900 MHz in Korea and Japan.  Blocking is another aspect of coexistence that deserves consideration, but has not been evaluated in this contribution.
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