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1 Introduction

RAN4 received an LS by CEPT CPG PTD where it is requested that 3GPP considers inclusion of an out of band emission (OOBE) limit for 700 MHz, which CEPT CPG PTD concluded, into the 3GPP band 28 user equipment specification. In this contribution, we aim to solve the following two issues based on the request.

1. Clarify feasibility whether Band 28 terminals can satisfy the OOBE limit concluded by CEPT CPG PTD.

2. Clarify how to reflect this OOBE limit into the 3GPP band 28 specification.
2 Overview of what CEPT CPG PTD concluded
At its meeting on 28 April - 2 May, CEPT CPG PTD discussed the requirements on OOBE level from mobile terminals into the spectrum below 694 MHz, in connection with frequency arrangements for the use of the 694-790 MHz band for International Mobile Telecommunications (IMT) in ITU Region 1. According to [1], CEPT CPG PTD concluded the followings.

· The preferred channelling arrangement for CEPT contains 2x30 MHz block aligned with 3GPP band 28: (uplink 703-733 MHz and downlink 758-788 MHz)

· The mobile terminal out of band emission limit into the 470-694 MHz band is −42dBm/(8 MHz) for 10 MHz LTE bandwidth.

Based on this information, we consider that there are following three items to be studied in 3GPP. It should be noted that this contribution only addresses the items 1 and 2 below.
1. Clarify feasibility whether Band 28 terminals can satisfy the OOBE limit.
2. Clarify how to reflect this OOBE limit into the 3GPP band 28 specification.
3. Send back an LS to CEPT CPT PTD regarding what RAN4 concludes for the above two items
3 Feasibility
In our understanding, it is expected that at least around 22 dB attenuation below 694 MHz from Band 28 lower duplexer is sufficient for Band 28 terminals to satisfy -42 dBm in an 8 MHz channel centered on 690 MHz and below even when we assume the worst case conditions based on the 3GPP requirements such as ACLR and so on. It should be noted that in practice, with detailed designs for UE implementation, the required attenuation for duplexer would be able to be smaller than 22 dB at 694 MHz due to the following reasons.

· Noise from Band 28 terminals is almost flat over the frequency region over 686 - 694 MHz for the worst case condition employing full RBs transmission. It should be noted that 1 RB transmission is not the worst case since third order IM does not reach 694 MHz for 10 MHz channel bandwidth with 9 MHz guard band.
· 22 dB attenuation at 694 MHz can be obtained by duplexer means that larger attenuation at 693 MHz than 22 dB is surely expected. Then, the attenuation at 692 MHz is larger than that at 693 MHz. In other words, the attenuation characteristics provided by duplexer is not flat. Thus, in practice, the required attenuation at 694 MHz would be mitigated by the careful design.
In addition, mobile manufacturers represented at CPG PTD CG Mobile-DTT(19-20 March 2014) confirmed that -42 dBm/(8MHz) can be technically feasible from the viewpoint of terminal implementation and harmonisation (based on Band 28), but only provided the 10 MHz LTE channel bandwidth is used in Annex 1 to Document Mobile-DTT(14)20. 
Moreover, four kinds of mass-produced data sheets for Band 28 duplexer provided by three component vendors demonstrate that the duplexers can provide more than 22 dB attenuation below 694 MHz under ETC conditions , where one component vendor shared two differnt types of duplexer data sheets. Therefore, it can be seen that -42 dBm/(8MHz) can be technically feasible from the viewpoint of terminal implementation for at least up to the 10 MHz LTE channel bandwidth.

· Proposal 1: 3GPP concludes that -42 dBm/(8MHz) is technically feasible from Band 28 terminal implementation point of view for at least up to the 10 MHz LTE channel bandwidth.
4 How to incorporate -42dBm/8MHz

First, since conclusion of CEPT CPG PTD  should be regarded as an regulatory requirement,it should be reflected into the 3GPP specifications as much as possible. In particluar, for this case,  based on the CEPT’s request to consider the inclusion of this requirement, it is natural for 3GPP to include it ifit is technically feasible.

Second, from the specification point of view, Band 28 has a different requirement of OOBE limit below 694 MHz, i.e., -26.2 dBm/6 MHz over 662 – 694 MHz. One could consider that inclusion of -42 dBm/8 MHz would superseed the existing requirement of -26.2 dBm/6 MHz. It is, however, the -42 dBm/8 MHz is only applicable to up to the 10 MHz channel bandwidth, therefore, we propose to have an additional row to reflect this value for Band 28 in Table 6.6.3.2-1: Requirements in TS 36.101. In addition, introduction of a new NOTE is proposed to clarify that it is applicable to up to the 10 MHz channel bandwidth.
Third, it would be necessary to take into account that Band 20 and a portion of Band 28 should be protected each other.

Finally, we need to determine from which release these modifcations should be reflected. In our understanding, if it is technically feasible, it would be natural to incorporate them from Rel-11. It should be noted that the Band 28 specification has been introduced from Rel-11.
· Proposal 2: The inclusion of a new OOBE limit into Band 28 is reflected from Rel-11 onwards in TS 36.101.
· Proposal 3: The specific changes for TS 36.101 are presented as follows.
· Note: Some rows that are not relevant to the inclusion are omitted in the following table.

<< Start of changes >>
Table 6.6.3.2-1: Requirements

	E-UTRA Band
	Spurious emission 

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

	20
	E-UTRA Band 1, 3, 7, 8, 20, 22, 33, 34, 40, 43
	FDL_low
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 20
	FDL_low
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 38, 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	Frequency range
	758
	-
	778
	-50
	1
	

	28
	E-UTRA Band 2, 3, 5, 7, 8, 18, 19, 25, 26, 27, 34, 38, 41
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1, 4, 10, 22, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	19, 24

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	19, 25

	
	Frequency range
	758
	-
	773
	-32
	1
	15

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	662
	-
	694
	-26.2
	6
	15

	
	Frequency range
	470
	-
	694
	-42
	8
	15, 31

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 19

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	NOTE 31: Applicable when the assigned E-UTRA carrier is confined within 703 MHz and 733 MHz and when the channel bandwidth used is 5 or 10 MHz.


<< End of changes >>
5 Conclusion

In this contribution, we provide our views on the request made by CEPT CPG PTD and propose the followings.

· Proposal 1: 3GPP concludes that -42 dBm/(8MHz) is technically feasible from Band 28 terminal implementation point of view for at least up to the 10 MHz LTE channel bandwidth.

· Proposal 2:  The inclusion of a new OOBE limit into Band 28 is reflected from Rel-11 onwards in TS 36.101.
· Proposal 3: The specific changes for TS 36.101 are presented.

· The associated CRs are proposed in [1] in RAN4#71 as well.
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