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Introduction
In RAN#65, the extended band plan, 2x90MHz, was approved in the condition stated in [1] as “The starting assumption is that we will have the 2x90 Band Plan, however, in the 1st Phase of the work we will evaluate potential impacts on 1920-1980 MHz, 2110-2170 MHz before making a final decision on the Band Plan. If any impact on performance or any changes w.r.t. existing requirements of Band-1 are found, then we will re-visit the Band Plan assumption.”

In RAN4#72bis meeting, various implementation issues regarding 2x90MHz band plan for Region 1 were discussed [2-4]. A wayforward document [5] was proposed; however no consensus was agreed in order to study implementation possibilities furthermore.

So far the required A-MPR for coexistence with Band 34 has been studied and summarized in TR 37.846 [6]. In this paper we revisit the study and discuss possible ways forward to specify the UE coexistence requirement with Band 34. In case of 2x90MHz band plan, Band 33 is also adjacent to the band as illustrated in Figure 1. Thus the UE coexistence requirement with Band 33 is also discussed. 




Figure 1 3GPP bands near MSS spectrum 1980-2010/2170-2200 MHz 



Discussion
Summary of RAN4 work
The UE coexistence requirement with Band 34 has been discussed in Region 3 WI [7] as well as in Region 1 WI [1]. In RAN4#69, a way forward was agreed to study the following scenarios.
· Study A-MPR and UL RB restrictions necessary for co-existence between E-UTRA carriers within the MSS spectrum and Band 34
· PUCCH over-provisioning should also be studied
· Include simulations for 5, 10, 15 and 20 MHz E-UTRA channel bandwidth
· Assuming 0, 5 and 10MHz separation between the E-UTRA carrier edge and the protected range
· For -50dBm/MHz; -40dBm/MHz; -30dBm/MHz and -15.5dBm/5MHz protection
· Note that the above protection limits are just assumptions to identify the impact of them on A-MPR. 
Based on the above assumptions, the simulation results about the required A-MPR [8] have been provided to included in TR 36.861 for Region 3 [9]. Its summary has been also included in TR 37.846 for Region 1 [6]. The following table is the summary of the results. No result about RB restriction has been included.

	Case
	E-UTRA Channel 
Bandwidth
 (MHz)
	Separation between 
E-UTRA carrier edge 
and protected range
 (MHz)
	Spurious emissions 
protection level 
(dBm/MHz)
	A-MPR
(dB)

	1
	5/10/15/20
	0
	-50
	17/ 17/ 17/ 17

	
	
	
	-40
	15/14/14/14

	
	
	
	-30
	12/11/11/11

	
	
	
	-15.5
	5/4/4/3

	2
	5/10/15/20
	5
	-50
	10/15/15/15

	
	
	
	-40
	5/10/10/10

	
	
	
	-30
	2/5/6/6

	
	
	
	-15.5
	1/1/1/1

	3
	5/10/15/20
	10
	-50
	3/10/15/15

	
	
	
	-40
	1/5/10/10

	
	
	
	-30
	0/1/5/5

	
	
	
	-15.5
	1/1/1/1


Table 1.  Summary of coexistence studies with Band 34 (A-MPR case)

Regulatory trends of Band 34
Currently the use of  Band 34 is authorized in a few CEPT countries but there is no large scale commercial deployment. A new draft report is being prepared to study alternative possibilities of the band [10]. It is still uncertain how the band will be recommended.
Band 34 is proposed not to be considered simultaneously as the new band in Korea [11]. Although the band plan for the Region 3 WI [7] is not decided yet, it will be beneficial to consider also this aspect in case 2x90MHz is included. It is also noted that the possible terrestrial usage of the MSS band is being considered in other countries as well [12]. Thus it is beneficial that the requirement is prepared not only for Region 1 but also for others. The coexistence requirement of the new band with Band 34 should be flexible enough to prepare for different deployment possibilities.
A proposed framework was already made in [12], where multiple Network Signalling values are proposed for several regions with different regulatory frameworks. We support this idea in principle.

Coexistence requirement with Band 34
As mentioned above, the regulatory trends are still uncertain about Band 34. There is an existing coexisting requirement between Band 1 and Band 34 in 3GPP, where Band 34 is protected at -50dBm/MHz spurious emission limit from Band 1 UE.
As in our contribution [14], we propose this requirement is applied for the band if the channel bandwidth is within the Band 1 frequency range, because the guidance from RAN plenary is that there is no impact to the existing Band 1 requirement. 
However, in case the transmission channel bandwidth is not within Band 1, i.e., if it overlaps with 1980-2010MHz, the emission requirement is difficult to meet without a large A-MPR. In earlier contributions, the emission limit was proposed to be relaxed [15, 16]. 
There is currently no clear regulatory guidance for the coexistence between the new band and Band 34 at 2010MHz boundary because of no commercial deployment [17].
In 3GPP there are several possible options to proceed to complete the WI for Region 1. 
(1) Use the existing coexistence requirement for Band 1, i.e., the entire Band 34 is protected at -50dBm/MHz.
(2) Use a relaxed requirement, such as -30dBm/MHz or -40dBm/MHz
(3) Use a similar coexistence requirement of Band 7 and Band 38. (or Band 1 and 33 explained in clause 2.4 below)
· In short, it is +1.6dBm/5MHz for 2010-2015MHz, and -15.5dBm/5MHz for 2015-2025MHz.

Case (1) is the most restrictive so that Band 34 is fully protected. In this case, a large A-MPR is required regardless of the frequency separation even for 10MHz shown in Table 1. Thus there is a severe limitation in the uplink usage of the new band in this case. 
Case (2) is a compromised solution, where the severe limitation in the uplink is avoided to a large extent if we have a restricted block in the new band side to have 5 to 10MHz frequency separation. The relaxed emission requirement has been introduced in 3GPP in some close frequency ranges for some bands. Thus, this can be a viable option unless there is any regulatory guidance to fully protect Band 34. 
Case (3) is the least restrictive such that Band 34 is sacrificed and the new band can be almost freely utilized. In particular 5MHz block in Band 34 side is interfered a lot by the new band. This would not be allowed if the band is already in use but considered if Band 34 is in limited use only in the upper 10MHz block.
In any case, it is our view that the requirement should be region specific and Network Signalling should be introduced to apply the additional emission requirement when the band coexist with Band 34. The additional emission requirement is applied when the channel bandwidth overlaps with 1980-2010MHz; otherwise Band 1 emission requirement should be reused. In case of proposed Korean case [12] or other candidate regions without any allocation in Band 34 frequency range, no Network Signalling should be made so that the entire MSS band can be used without  restriction. For regions with coexistence requirement different from Region 1, additional Network Signalling values can be introduced.

Coexistence requirement with Band 33
UE coexistence requirement with Band 33 has not been discussion in RAN4 yet. Band 33 is also studied in the draft CEPT report [10] for alternative possibilities.
Currently there is a UE coexistence requirement between Band 1 and Band 33 in TS36.101, where Band 1 UE emission requirement specified in Table 6.6.3.2-1 is in the following with additional RB restrictions explained in NOTE 27.
· +1.6dBm/5MHz for 1915-1920 MHz	
· -15.5dBm/5MHz for 1895-1915MHz
· -40 dBm/MHz for 1880-1895 MHz
The requirement is also reused for the coexistence requirement with Band 39 as it is also adjacent with Band 1.
Since the guidance from RAN plenary is that there is no impact to existing Band 1 requirement, it would be straightforward to keep the same spurious emission requirement for the new band. Therefore we do not see a need to use Network Signalling for this coexistence requirement; A-MPR is not necessary, either.

Conclusion
We have discussed the UE coexistence requirement with Band 33 and Band 34 based on 2x90MHz band plan. The discussion already done in RAN4 has been summarized and the possible coexistence requirements for Region 1 are provided. It is our view that the band may not be used only in Region 1 but others that could have regulatory frameworks different from Region 1. In particular, the coexistence with Band 34 could be region specific; some countries may not deploy Band 34. Therefore the requirement should be applied based on region specific Network Signalling values. It is proposed we further discuss which requirement should be specified in Region 1 for the coexistence with Band 34. We also discussed the coexistence requirement with Band 33; it is straightforward to use the existing Band 1 and Band 33 requirement for the new band with 2x90MHz band plan. 
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