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1.
Introduction

In RAN WG4 #56 the BS RF requirements for Band [23] [1] were approved and subsequently the TR [2] was updated and approved in RAN #49.  This document provides a discussion and text proposal to the TR to address a specific TBD within the BS requirements

2.
Discussion
Due to the proximity of Band [23] uplink and Band 2 and Band [25] downlink bands there are numerous discussions, conference calls and simulations being performed by vendors and operators to ensure that the coexistence requirements are being met and mutual protection is given to the operation of these bands.  There are a number of TBDs in the submissions since some of the operators and/or vendors require more time for their analysis.  

One of the TBDs is the BS Spurious emissions from the TR [2] document as outlined below:

 Table 5.3-1: BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands:

	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	E-UTRA Band [23]
	2180 ‑ 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [23]. 

	
	2000 - 2020 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [23], since it is already covered by the requirement in subclause 6.6.4.2. The requirement for E-UTRA BS operating in Band 2 and [25] are defined separately

	E-UTRA Band [23]
	2000 – 2020 MHz
	TBD
	TBD
	This requirement does not apply to E-UTRA BS operating in band [23].  This requirement only applies to E-UTRA BS operating in Band 2.

	E-UTRA Band [23]
	2000 – 2020 MHz
	TBD
	TBD
	This requirement does not apply to E-UTRA BS operating in band [23].  This requirement only applies to E-UTRA BS operating in Band [25].


There was an agreement during the last meeting to give operators more time for anlaysis of meeting the same protection levels with other bands, i.e. – 49dBm/MHz at Band [23] uplink.  We have performed our own independent analysis as well.  First let’s take a look at the big picture where Band 2 and Band [25] stand with respect to the Spurious emissions requirements only (this plot does not include unwanted requirements).
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Figure 1. Existing BS Spurious Emissions requirements for Band 2 and Band [25] and new requirements proposed to meet Band [23] BS spurious Emissions proposal.

Band 2 and Band [25] BS have to meet a –86 dBm/MHz level for the protection of the BS receiver of own or different BS (as specified in Clause 6.6.4.2 of TS 36.104) at 20 MHz and 15 MHz away, respectively.  This filter is not that different that meeting a -49 dBm/MHz at 5 MHz away.  
A comparative analysis was performed to estimate the relative complexity of Band 2 and Band [25] filters.  An INVAR, temperature stable material was assumed for the filters.  The filters were pseudo-elliptic cavity realizations of the theoretical elliptic functions.

Band 2 A-Block (1930 - 1945) and C-Block (1975 - 1990) filters have a current requirement of -86 dBm/MHz at 1910 MHz (or 1915 MHz inclusive of Band [25]) [3GPP TS 36.104 version 9.4.0 Release 9].  The A-Block filter would need 6 poles (3 cavities) and 2 zeros with a mid-band loss of 0.33 dB, while the C-Block filter would have 6 poles (3 cavities) and 2 zeros with a mid-band loss of 0.34 dB.  Note that these filters are asymmetric because upper band (C-Block) emission limits are less restrictive then the lower band (A-Block) limits. The two filters are though identical in performance and design.  

In order for Band [25] filters to meet the -49 dBm/MHz  at 2000 MHz to protect Band [23] base stations, symmetric filter designs were assumed to meet emission limits above and below Band [25].  A cavity filter realization with between 6 to 8 poles and 2 to 4 zeros can meet this emission limit with corresponding mid-band loss between 0.89-0.66 dB (respectively).  This filter is slightly more complex, but still very realizable compared to the Band 2 filter above.

However if the proposed values of BS spurious emissions levels are not met by Band 2 or Band [25] base stations, then obviously there will be a performance degradation to Band [23] base stations.  The -49 dBm/MHz value combined with the minimum coupling loss of 67 dB per 25.942 results in 1 dB noise rise to the Band [23] receiver.  Exceeding -49 dBm would cause a loss of sensitivity to the Band [23] base stations. 
In addition there was a discussion on the sections 5.3.3 (Co-Location with other base stations, 5.3.4 (General Blocking Requirements), and section 5.3.5 (Blocking requirement for co-location with other base stations).  Sprint had requested additional time and hence the entire text was put in parenthesis.  We are requesting a removal of the brackets based on the weekly calls we have held since to answer questions and provide clarification. 
3.
Text Proposal
<Start of change>

5.3.2
Additional spurious emissions requirements
These requirements may be applied for the protection of system operating in frequency ranges other than the E-UTRA BS downlink operating band. The limits may apply as an optional protection of such systems that are deployed in the same geographical area as the E-UTRA BS, or they may be set by local or regional regulation as a mandatory requirement for an E-UTRA operating band.
The E-UTRA BS spurious emissions limits currently specified for co-existence with systems operating in other frequency bands are more stringent than the out-of-band emissions limits by the FCC. To ensure sufficient protection to the co-existing systems, the same limits as the other E-UTRA bands BS shall be specified for this band in Clause 6.6.4.3 of TS 36.104 and Clause 6.6.4.5.4 of TS 36.141. And to ensure sufficient protection from the co-existing systems, the same limits as the other E-UTRA bands BS shall be specified for coexistence with the BS in this band in Clause 6.6.4.3 of TS 36.104 and Clause 6.6.4.5.4 of TS 36.141. This is shown in Table 5.3-1 below:

Table 5.3-1: BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands:

	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	E-UTRA Band [23]
	2180 ‑ 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [23]. 

	
	2000 - 2020 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [23], since it is already covered by the requirement in subclause 6.6.4.2. The requirement for E-UTRA BS operating in Band 2 and [25] are defined separately

	E-UTRA Band [23]
	2000 – 2020 MHz
	[-49] dBm
	[1 MHz]
	This requirement does not apply to E-UTRA BS operating in band [23].  This requirement only applies to E-UTRA BS operating in Band 2.

	E-UTRA Band [23]
	2000 – 2020 MHz
	 [-49] dBm
	[1 MHz]
	This requirement does not apply to E-UTRA BS operating in band [23].  This requirement only applies to E-UTRA BS operating in Band [25].


5.3.3
Co-location with other base stations
These requirements may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900, GSM850, UTRA FDD, UTRA TDD and/or E-UTRA BS are co-located with an E-UTRA BS. The requirements assume a 30 dB coupling loss between transmitter and receiver and are based on co-location with base stations of the same class. 
The E-UTRA BS spurious emissions limits currently specified for co-location with another BS are more stringent than the out-of-band emissions limits by the FCC. To ensure sufficient protection to the co-located BS, the same limits as the other E-UTRA bands BS shall be specified for this band in Clause 6.6.4.4 of TS 36.104 and Clause 6.6.4.5.5 of TS 36.141. And to ensure sufficient protection from the co-located BS, the same limits as the other E-UTRA bands BS shall be specified for co-location with the BS in this band in Clause 6.6.4.4 of TS 36.104 and Clause 6.6.4.5.5 of TS 36.141. 
5.3.4
General blocking requirement
The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer, which are either a 1.4MHz, 3MHz or 5MHz E-UTRA signal for in-band blocking or a CW signal for out-of-band blocking.
The general blocking requirements currently specified for E-UTRA BS apply the in-band blocking signal within the +/-20 MHz of the UL frequency range of a band, except when the DL frequency range of the same band falls within such range. Since the duplex distance of this band is larger than 20 MHz and thus no exception is needed, the same general blocking requirements as specified for E-UTRA Bands 2 and 5 BS shall be specified for this band in Clause 7.6.1 of TS 36.104 and Clause 7.6.5.1 of TS 36.141 to ensure sufficient BS receiver blocking ability.
5.3.5
Blocking requirement for co-location with other base stations
This additional blocking requirement may be applied for the protection of E-UTRA BS receivers when GSM, UTRA or E-UTRA BS operating in a different frequency band are co-located with an E-UTRA BS. The requirements assume a 30 dB coupling loss between interfering transmitter and E-UTRA BS receiver and are based on co-location with base stations of the same class.
The blocking requirements currently specified for E-UTRA BS when co-located with BS in other frequency bands do not apply when the interfering signal falls within the +/-10 MHz of the UL frequency range of a band, except for Band 13 in order to allow co-location with Band 14 BS. The blocking requirements shall be specified for this band in Clause 7.6.2 of TS 36.104 and Clause 7.6.5.2 of TS 36.141 using the same interfering signal as the other E-UTRA bands BS, but do not apply when the interfering signal falls within -10 MHz and +10 MHz of the UL frequency range of this band (i.e. 1990 – 2030 MHz).
<End of change>
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