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1. Introduction
In the RAN4#68 meeting, some contributions that studying a potential new operating band supporting the frequency ranges 1980-2010 MHz for UL & 2170-2200 MHz for DL were provided in relation to the two Study Items (SIs) [1, 2]. During the meeting, the following two points were identified as contentious issues in the studies: 
1. How to handle co-existence issue between Band 34 and the potential new band ,
· In particular, UE to UE co-existence issue,
2. Whether the potential new band should cover 30 MHz x 2 or 90 MHz x 2 associated with its duplexer implemantion.
Unfortunately, any consensus was, however, reached in the meeting. In order to facilitate the discussion of these two SIs, mutual understanding of the above two issues is essential since it seemed that some of the discussion were not based on the currently available technical specifications. 
In this contribution, we focus on the issue 2 above and provide a way forward that RAN4 should define a new band composed of 30 MHz x 2. It should be noted that our considerations are based on the prerequisite that Band 34 shall be protected by this potential new band only when the two bands are available in the same geographical area as described in SID [1, 2]. 
With regard to the issue 1 above, we provided a separete contribution [3].
2. Band 34 protection
LTE Band 34 protection from LTE Band 1 spurious emission
First of all, it would be beneficial to understand LTE Band 34 protection from LTE Band 1 sprious emission as background information. According to TS.36.101 for Rel.12, a user terminal supporting LTE Band 1 shall always protect Band 34 at the level of -50 dBm/MHz as shown in Table 2-1.

· Observation 1: A terminal supporting LTE Band 1 shall always protect Band 34 at the level of -50 dBm/MHz.

Table 2-1: Spurious emission band UE co-existence for LTE in [3]
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Note

	1
	E-UTRA Band 1, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 38, 40, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	Frequency range
	1880
	
	1895
	-40
	1
	15,27

	
	Frequency range
	1895
	
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	
	1920
	+1.6
	5
	15, 26, 27

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	6, 8, 15

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	15


It should be noted that “NOTE 15” in above table states that “These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 [3] and Table 6.6.3.1A-1 [3] from the edge of the channel bandwidth”. This means that regardless of the available channel bandwidth, LTE Band 1 shall protect the the whole Band 34 frequency range at the level of -50 dBm/MHz. Although a frequency separation between the upper edge of Band 1 Tx and the lower edge of Band 34 is 30 MHz as illustrated in Fig 2-1, it is said that an LTE Band 1 user termianl requires duplexer attenuation effect to satisfy -50 dBm/MHz. 
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Figure 2-1: Band 34 protection from LTE Band 1
· Observation 2: Some dupler attenuation is required for an LTE Band 1 user terminal to satisfy the Band 34 protection requirement.
Band 34 protection by a new band with 30 MHx 2 duplexer and 90 MHz x 2 duplexer
We assume that a user terminal supporing the potential new band will also support LTE Band 1 as well since LTE Band 1 has been becoming a globally available LTE operating band. 

In the following discussion, we would like to identify difference between the potential new bands comprizing 30 MHz x 2 and 90 MHz x 2 duplexer from user terminals’ implementation points of view.
As illustarated in Figure 2-2,when a user terminal tranmists signals over 1980 – 2010 MHz, it is obvious that user terminals’ implementation realizing the protection of Band 34 (in particular, in its lower frequency range) would be difficult without adopting some mitigation measures, irrespective of 30 MHz x 2 or 90 MHz x 2 duplexer configration, since the both duplexers configuration do not provide any attenuation effect for unwanted emission, in particular, in the lower frequency range of Band 34.
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Figure 2-2: Band 34 protection from 1980 – 2010 MHz
For the 90 MHz x 2 duplexer configuration, we also need to consider the case when a user terminal tranmits signals over 1920 – 1980 MHz. In this case, the potential new band using 90 MHz x 2 duplexer configuration would be difficult to satisfy the Band 34 protection requirement since such duplexer does not provide any attenuation effect for unwanted emission, in particular, in the lower frequency range of Band 34. In addition to this, a 90 MHz x 2 duplexer configuration would also be difficult to satisfy some of the Band 1’s specification requirements such as REFNSES, Band 3 protection, blocking against Band 34 and so on. 
Taking into these considerations, the potential new band with 90 MHz x 2 duplexer configuration can not meet these existing LTE Band 1 specification requirements. Consequently, in this case, it is essetial to introduce some transmission restrictions even in the frequency range 1920-1980 MHz, in particular, using a 20 MHz channel bandwidth in the frequency range close to 1980 MHz. It should be noted that iIf the 1980 – 2010 MHz & 2170 – 2200 MHz band would become quite popular, we might take an approach to relax the existing LTE Band 1 specification requirements to solve the issue. At this moment, however, it is definitely not expected that this kind of relaxation can be accepted by any current and future LTE Band 1 operators. 
The above discussion is briefly summarized in Table 2-2 below.
Table 2-2: Observation 3: Band 34 protection issues from duplexer implementation perspective
	Potential new band configuration
	 Band 34 protection from Tx in the potential new band
	Number of duplexers required to support the potential new band and LTE Band 1

	
	Tx = 1980 – 2010 MHz
	Tx = 1920 – 1980 MHz
	

	30 MHz x 2
	Issue exists
	No issue
(Supported by LTE Band 1)
	2

	
	
	
	1:  30 MH x 2　　　　　　　　　 　　　2:  60 MHz x 2(LTE Band 1)

	90 MHz x 2
	Issue exists
	Issue exists
	2

	
	
	
	1:  90 MHz x 2                        2:  60 MHz x 2(LTE Band 1))

	Remark
	Extent of the above issues would be similar.
	A-MPR is required for 90 MHz x 2 to solve the issue.
	There would be some other duplexer arrangements.


From the above Table 2-2, we consider that there is no specific advantage to select a new band configuration with 90 MHz x 2 compared to that with 30 MHz x 2. Even when employing the new band with 90 MHz x 2, an additional LTE Band 1 duplexer is still required to meet the existing Band 1 technical specifications. It is a quite redundant configuration when operators deploy LTE Band 1 for 1920-1980/2110-2170MHz and additional new band of 30 MHz x 2. It should be also noted that adopting a new band of 90 MHz x 2 band requires requires more time to finalize the future WI since there are more aspects to be studies compared to a new band of 30 MHz x 2.
· Observation 3: A new band with 90 MHz x 2 duplexer configuration does not provide specific advantage compard to the new band with 30 MHz x 2 duplexer.

Impact of contiguous and non-contiguous spectrum allocation and its implementation
In the RAN#68 meeting, a question was raised in offline discussion, i.e., if a Band 1 operator using the upper side of Band 1 (the Operator C in Figure 2-3 below) would obtain the lower side of 1980 – 2010 MHz for UL & 2170 -2200 MHz for DL band under the condtions of the new band with 30 MHz x 2, this operator will have difficulty in realizing carrier aggreagation (CA) using these two bands based on inter-band CA, but not based on intra-band CA. From UE implemententaion point of view, however, it seems that the difficulty does not change irrespective of 30 MHz x 2 or 90 MHz x 2 configuration as far as CA between LTE Band 1 and the new band needs to be realized. 
In addition, even if an operator having some of Band 1 spectrum (the Operator B in Figure 2-3 below) would obtain a part of 30 MH x 2 band, difficulty is still the same from the viewpoints of the Operator A’s RF front end design. 
Thefore, these considerations would not be sufficient rationale to chanine the Observation 3.  
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Figure 2-3: impact of contiguous or non-contiguous spectrum allocation on its implementation
3. Conclusions
In this contribution, we analyzed how to define a new band of 1980 – 2010 & 2170 -2200 MHz. According to the Observations above, in particular, considering the Observation 3, we propose the following way forward.
· Proposal

· A new band with 30 MHz x 2 duplexer shall be a baseline for future discussion in the SIs [1, 2].
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