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1. Introduction
This contribution presents the results of a study where it was investigated how much unwanted emissions the proposed Japan 900 MHz band would cause to Band 18/19 and how much A-MPR would be required to meet the requirements. Then it is discussed whether a new band should be defined or re-use existing band 8.
2. Discussion

The new frequency band proposed for Japan covers frequency range 900 -915 (UL) and 945 – 960 (DL).
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Figure 1 Band arrangements in 800 - 900 MHz frequency range
There are at least three options to take this frequency range in use in Japan and those are to create a new band or use existing band 8 and modify its requirements or create new band with an assumption that UE’s will use Band 8 duplex-filter. 
Next we presents results on a study where it was investigated how much A-MPR is needed to be able to meet band 18/19 protection requirements if the new frequency range is taken in use in Japan.
2.1 A-MPR for Band 8 UE or new band with Band 8 duplex-filter assumption
LTE

Following simulations assume that Band 8 is re-used in Japan or a new band is defined with the assumption that that Band VIII/8 duplex-filter can be used.

Table 1 collects the A-MPR values for various LTE signals required to be able to meet the -40 dBm / 1 MHz requirements on Band 19 which is the closest existing band.
	LTE Bandwidth
	Required A-MPR
	Worst case allocation

	5 MHz
	0 dB
	

	 10 MHz
	5 dB
	Full allocation

	10 MHz
	0 dB
	L_CRB ≤ 20 RB

	15 MHz
	10 dB
	1 RB



Table 1 Required A-MPR to protect Band 19
For 15 MHz LTE channel bandwidth a more detailed A-MPR table could be introduced similarly as for example for band 13. We have done simulations to find out required A-MPR to meet Band 19 emissions requirement, see Table 2. Simulation assumptions were as follows
· PA operating point 33 dBc UTRAACLR1 = 33 dBc (MPR=1 dB)

· Modulator image rejection and carrier leakage = 25 dBc

· No duplex-filter attenuation for 860 – 890 MHz range

	 Parameters
	Region A
	Region B
	Region C

	RB_start1
	0 - 5
	6 - 68
	69 - 74

	L_CRB2 [RBs]
	1 - 75
	1 - 25
	> 25
	1 - 6

	 A-MPR [dB]
	≤ 10
	0
	≤ 5
	≤ 7


Table 2 A-MPR for 15 MHz bandwidth
WCDMA/HSPA
For WCDMA/HSPA UE the protection requirement in Japan for frequency range 860 – 890 MHz is -37 dBm / 1 MHz. Based on our studies WCDMA/HSPA terminals can meet this requirement without the help of duplex-filter. Initial studies have shown that – 40 dBm/1MHz requirement could also be met but – 50 dBm / 1 MHz is impossible without reducing output power. 
Based on simulations DC-HSUPA terminals cannot meet the requirement – 37 dBm/1MHz without a reduction on maximum output power. Initial studies indicated that minimum of 6 dB back off to maximum output power is required.
2.2 A-MPR for new band UE with dedicated duplex-filter

One option to introduce 900 -915 MHz frequency band to Japan is to create a new band with the assumption that a dedicated duplex-filter will be used. Pros for this approach are that no A-MPR is needed for 10 MHz LTE bandwidths but the cons are that it would be yet another hardware variant. The need to develop new hardware variant will delay the introduction and limit the availability of terminal models. 15 MHz LTE signal would still need 2-3 dB of A-MPR depending on allocation size.
Based on initial studies if a dedicated duplex-filter is developed for frequency range 900 – 915 MHz it would provide approximately 15 dB or more of rejection to frequencies below 890 MHz.

2.3 Create a new band or use exiting band 8

We start by listing some pro and cons for the three possible ways to introduce 900 MHz frequency range to Japan.
1) Create a new band

+ Can use dedicated duplex-filter to reduce the emissions for 860-890 MHz

·  Terminal availability/cost because of small market size

·  Duplex-filters not currently available

2) Use existing B8

+ Terminal availability, big market size and terminals can re-use Band VIII/8 duplexer

·  Large bandwidths require A-MPR to meet the emission requirements

·  Introduction of new NS-signaling to Band 8, not clear if Band 8 terminals exist already and whether  new NS-signaling can be introduced

· Band 8 does not have 15 MHz BW defined

· New UE to UE co-ex requirements for band 8, difficult to do changes for REL-8/9 specs

3) Create a new band with the assumption that Band 8 duplex-filter is used

· Yet another Band 

+ Terminal availability, big market size and terminals can re-use Band VIII/8 duplexer

·  Large bandwidths require A-MPR to meet the emission requirements

+ Can define new NS-signaling value

+ 15 MHz BW can be defined

Biggest issue for option 1 is that it creates a need to do a new UE hardware variant for Japan. This would probably mean limited terminal model availability which is not attractive instead 3GPP should aim to provide means to have as wide markets as possible.
Option 2 solves the issue of fragmented market as it is existing LTE band and will be used in EU. Also various HSPA terminals currently support UTRA band 8 operation and thus would be available for UTRA services in Japan from day one. This also would make the introduction of LTE easier as base line hardware already support Band 8 operation. However the introduction of Band 8 to Japan would require significant modifications to REL-8 specification which are listed below

1. New NS-signaling
2. A-MPR definition

3. Addition of 15 MHz bandwidth

4. Adding Japanese bands to band 8 co-ex table (also in UTRA specs)

This is a problem as these cannot be considered as corrections or editorial modifications and REL-8 are closed. We should try to keep the old releases as stable as possible.

Option 3 drawback is that a new band needs to be created which adds testing and type approving burden for UE manufacturer but it solves the issues mentioned for option 1 and 2 as firstly the same terminal used in band 8 operation could be used for this new band and secondly there would not be an issue for changing REL-8 specs as the new band would go to REL-11 specs. New band would follow requirements defined for band 8 where duplex-filter has on impact i.e. deltaTC (only on higher edge of the band) and REFSENS. 
3. Conclusion

This contribution presents results on a study where it was investigated how much A-MPR is needed to meet the emission requirement towards bands 18 and 19 if the new 900 MHz frequency range is taken in use in Japan. Simulations have been done with 2 different assumptions; firstly that Band 8 duplex-filter can be used and secondly that a dedicated duplex-filter is used. 
It was concluded that band VIII WCDMA/HSPA terminals can meet the – 37 dBm / 1 MHz requirement but DC-HSUPA operation was not seen feasible because of excessive emissions to B19.

Our recommendation is to create a new band for REL-11 specs with the assumption that Band 8/VIII duplex-filter can be used. We think that it is impossible to re-use band 8 in Japan as the required changes to REL-8 / Band 8 specifications are too numerous. REL-8 has been closed for years and should be kept as stable as possible. Also it is not clear whether Band 8 terminals already exists in which case it is impossible to introduce new NS-signaling value which is needed for larger LTE bandwidths. Creating a new band with dedicated duplex-filter is not seen feasible as then the availability on terminals would be substantially lower. 
The new band could be used also in Korea but possible with different NS-signaling value and A-MPR table. Korean emission requirements are however still open so it is too early to conclude which are the required A-MPR values.
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