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1 Introduction

During the last RAN Plenary, RAN#52 (Slovakia), an additional exception for the Work Item “Extending 850 MHz Upper Band” [1] was approved [2]. However,  the RAN-Plenary indicated that the WI would be postponed to Rel-11 if the remaining open issues were not solved by the timeframe of the RAN4#60 meeting. Based on the RAN-Plenary decision, contentious issues were discussed in the last RAN4 meeting (RAN4#59-AH) but few agreements were reached. The WI has been discussed for a long time and it is definitely one of the reasons for the work overload in RAN4. We therefore suggest an approach to accelerate the work in this contribution.
2 Background
As described in [2], there are a number of contentious issues which can be divided into two main categories. One is the value of reference sensitivity (REFSENS) and the other is the co-existence problem with 3GPP bands and other systems. 
2-1 Reference Sensitivity
A lot of study has been done and a lot of discussion has taken place on REFSENS. Three possible options are recognized [3] - [5]. One of them (or combined them) should be chosen as the RAN4 decision although interested parties have not yet reached agreement. The proposed options are summarized in Table 1.
Table 1. Summary of suggested REFSENS
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All of options have in common that REFSENS for Band 5 is not realistic for narrow (1.4 and 3 MHz) CBW (Channel Bandwidth) cases because it is well-known that filter performance around the lower edge of Band 26 exhibits large attenuation. At the same time, the concept that better performance would be expected around the “mid-band range” has also been recognized by all the interested parties. Though there is no formal definition for the mid-band range of Band 26, it is generally understood in RAN4 as the region which is colored yellow in Figure 1.
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Figure 1. Recognized Mid-band Range of Band 26

[3] and [4] try to specify better REFSENS values within the mid-band range, namely, the following concepts are proposed to be added as notes in Table 7.3.1-1 of TS 36.101, respectively;
<Concept (i)> 

 When an E-UTRA carrier is within the mid-band range, REFSENS requirements for Band 5 shall apply. 
<Concept (ii)> 
 When an E-UTRA carrier frequency is within the mid-band range, REFSENS requirements for Band 5 shall apply.
A little tighter requirement is proposed in (ii) than in (i). For example, (ii) would achieve REFSENS for Band 5 within 860-894 MHz for the 10 MHz CBW case.
The suggestion in [5] is to simply specify the same REFSENS values for Band 2. One might feel this is too tight a requirement compared to the others but the difference between [4] and [5] for the 10 MHz CBW case is only 0.5 dB at 859 MHz. It is therefore NOT an unrealistic suggestion and should be handled in the same discussion.
2-2 Co-existence Issues
The importance of studying co-existence issues has been widely recognized thanks to contributions [6] – [8], etc. Some parties have emphasized that this study should be prioritized while there is also an opposite opinion, namely that issues about REFSENS and co-existence must be de-coupled and solved independently. Which issue is to be handled first should be carefully decided based on whether the decision on one issue affects the other.

Frequency arrangements around Band 26 UL are depicted in Figure 2 (based on [9]).
[image: image3.jpg]&

Band 26 (35 MHz) !

APAC700
(45 MHz) i 3 Band 5 (25 MHz) !
1
: 1 |
: 1 E850 Lower (18 MHz) ! [ E850 Lower (18 MHz) 1
1 1 1
! 1
us :
i : PS PS/SMR i ESMR A Block A Block B A, B, : : PS PS/SMR :
ro P ' (10MHz) (10MHz) 1 Vo I
& 1 1 1 | 1 1
Korea
1 1 TETRA iDEN | Auction! SKT LGU+ |TETRA  iDEN Auction!
\ ! Ps ' 1 (5MHz): (10MHz) (15MHz) | i PS (5 MHz)1
1 1
Japan!| T | | :
! 1 1 : Band 18 ! Band 19 ! ! !

1 | 1 1 '
803 806 814 817 824 830 845 849 851 869 MHz




Figure 2. Frequency arrangement around Band 26 Uplink
One can quickly recognize there are many problems which should be addressed but some of them seem to be hard to solve. For example, E850 Lower DL would become a victim from Band 26 UL. However, because there is only a 2 MHz band gap between them, the difficulty in specifying emission requirements (below -50 dBm/MHz) will be understood by everyone even if Band 26 has A-MPR requirements. Band 5 UL becomes the aggressor of Band 26 DL but there is the opinion that it is not possible to impose additional requirements on Band 5 only to protect a new band. In addition, there are not only these issues within the 3GPP bands but also co-existence issues with PS (Public Safety) bands in some countries have also been raised  for handling in RAN4. To address these issues, the frequency arrangements in the U.S, Korea and Japan are also shown in this figure. The lower edge of the PS DL in the US and Korea is allocated at 851 MHz and, fortunately or unfortunately, is same frequency for the E850 Lower band DL. There is a possibility that the same solution might apply. Detail solutions are discussed in the next section along with de-coupling issues about REFSENS and co-existence.
3 Discussion and Suggestion

We try to address each issue with some proposals and/or a way forward. What is most important is that co-existence issues and REFSENS discussions should be de-coupled. REFSENS is discussed for the DL part of Band 26. On the other hand, co-existence issues have been discussed for the UL part of Band 26. Even if A-MPR is applied to Band 26, there seem to be technical reasons to relax the REFSENS requirement (or it even might become better in the case without A-MPR).
Proposal 1. Discussions for REFSENS and co-existence issues for Band 26 shall be de-coupled.
3-1 Reference Sensitivity

Possible options are indicated in Table 1 in Section 2-1.
The suggestion of [3] is that the REFSENS requirement for Band 5 shall apply only within the 865-890 MHz. As indicated in Figure 2, 5 MHz CBW from 864-869 MHz would be allocated for spectrum auction in Korea. When one operator seeks to use this frequency range as Band 26, the operator definitely hopes to have the same REFSENS defined for Band 5. However, according to concept (i) described in section 2-1, REFSENS for Band 5 + 0.5 dB shall apply because 864 MHz is not included in the so-called mid-band range in Figure 1. Some operators in Korea have already obtained Band 5 frequencies. Therefore, whichever operators succeed in the auction, REFSENS for Band 5 is absolutely needed as a minimum requirement. Only 1 MHz difference causes REFSENS relaxation of 0.5 dB and it might deprive Band 26 of becoming a globally harmonized band. In contrast to this case, proposals in [4] and [5] achieve REFSENS requirements for Band 5. In order to realize the justification of this WI, there is no doubt that the proposal in [3] is inadequate.
There is not much difference between [4] and [5]. Considering 10 MHz CBW case, the latter simply suggest that the REFSENS requirement for Band 2 apply for the specification of Band 26. Note that REFSENS for Band 2 is the same requirement for Band 5 in cases of 5 and 10 MHz CBW. On the other hand, the concept (ii) in section 2-1 can be interpreted that REFSENS for Band 5 shall apply within the frequency range of 860-894 MHz and Band 5+0.5 dB below 859 MHz. The relaxation of 0.5 dBm at 859 MHz is not quite critical for operators interested in this WI. 
In summary, the REFSENS requirement for Band 26 shall be based on the proposals from [4] or [5]. Not only technical feasibility but also use cases based on operational needs have been clarified.  As relaxing only 0.5 dB from requirement for Band 5 might cause hesitation to use Band 26 globally, careful consideration should be given to this. 
Proposal 2. REFSENS requirement for Band 26 shall be based on [4] or [5].

3-2 Co-existence
 What is important in handling co-existence issues is to clarify;
(i)
Where to protect (namely, from xxx MHz to yyy MHz)

(ii)
How much emission level is required 
(iii)
Possible solutions

One appropriate example is that Band 19 UL shall reduce its emission level 
(i) 
Within frequency range of 860-895 MHz 
(ii) 
Below -40 dBm/1MHz 
(iii) 
Imposing A-MPR requirement
The big problem in handling co-existence issues for this WI has been the lack of (i) and (ii) but reference [9] summarizes FCC (U.S), KCC (Korea) and Japanese requirements. Now we can address and solve all of the co-existence issues.

<General>
From Band 26 UL to APAC700 DL


(i)
From 758 MHz to 803 MHz.

(ii) 
Required emission level is below -50 dBm/MHz.


(iii)
It is a little controversial whether Band 26 should protect APAC700 which was approved as Rel-11 WI.
A-MPR requirement might be imposed on the Band 26 specification.
From Band 26 UL to E850 Lower Band DL


(i)
From 851 MHz to 869 MHz.

(ii) 
Required emission level is below -50 dBm/MHz.

(iii)
A quite strong A-MPR requirement might apply due to the narrow guard band.

Need to study the possibility of whether co-existence of Band 26 and E850 Lower Band would happen.
From Band 5 UL to Band 26 DL

(i)
Band 5 UL might need to protect From 859 MHz to 894 MHz.

(ii) 
Required emission level is below [FFS] dBm/MHz.

(iii)
Relaxation of requirement. This might need to be addressed as maintenance of the Band 5 specification.


Namely, this co-existence scenario might be out of scope of this WI.
<U.S>
From Band 26 UL to PS and PS/SMR

(i)
From 851 MHz to 860 MHz.

(ii) 
Required emission level is below -57dBm/6.25KHz (-35 dBm/MHz).

(iii)
A-MPR requirement shall be imposed on the Band 26 specification.

There seems to be no need to protect PS and PS/SMR within the frequency range of 806-815 MHz because their direction is aligned (Uplink) with Band 26.
<Korea>

The same requirement shall apply for the U.S case.
<Japan >
No additional requirement is needed as described in [9].
In summary, A-MPR requirements are required to protect other bands and/or systems for the Band 26 specification. We recommend that the framework for possible A-MPR requirements on Band 26 be specified in this meeting and detailed values be discussed and decided in the next meeting. If there are missed scenarios to be considered in this contribution, adding them in this meeting is essential. No other scenarios which will be agreed to handle shall not be added after the end of this meeting to avoid any further delay.
Proposal 3. Specifying A-MPR requirements to solve co-existence issues. Detailed values should be discussed and decided in the next meeting.

Proposal 4. Co-existence scenarios shall not be added after the end of the RAN4#60 meeting.
4 Conclusion
This contribution has discussed contentious issues for Band 26. The intention is to accelerate progress on this WI and to eliminate one of the reasons for the RAN4 work overload. Our recommendation is clearly described as Proposal 1 – 4. For the REFSENS discussion, possible options are narrowed down to three and the technical studies and data of actual filter performance have been already submitted. We believe RAN4 can reach an agreement soon. On the other hand, it will take much longer time to solve all of co-existence issues which should be handled in RAN4. We suggest that imposing possible requirements (e.g., A-MPR) on Band 26 must be done in this meeting and RAN4 must continue to study the details (for example, what values are needed to protect something) in the next meeting.
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