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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 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 analysis 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 25 stands 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 25 and new requirements proposed to meet Band 23 BS Spurious Emissions proposal.

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) 15 MHz away, respectively.  This filter is slightly different than meeting the -49 dBm/MHz at 5 MHz away.  

Also the filter is not the only contributor to meeting this requirement; we should also consider the duplexer performance.  Huawei has contributed a BS duplexer which shall be assumed for this analysis [3].  They have assumed an asymmetric filter which just meets the lower band requirement depicted in Figure 1.  Figure 2 has taken the duplexer plot from their contribution and looking at the transmit band the shown attenuations are obtained with respect to Band 23.
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Figure 2. BS duplexer curves for Band 25 [3]
Assuming:

· 5 MHz carrier in G-block, which will be the worst case scenario, 

· FCC requirement of -13 dBm/MHz
· ACLR of 30 dB.  

· The duplexer assumptions from above

The analysis is summarized in Figure 3 to show the emission levels of Band 25.
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Figure 3. Band 25 BS spurious emissions levels assuming non-optimized duplexer, FCC requirements, and 30 dB ACLR

As shown in the figure, based on this worst case analysis if no equipment is optimized, then there’s a 17 dB delta from the -49 dBm proposed value.  A straightforward modification to the duplexer would alone be able to meet the 17 dB delta.  However it is up to the operator to instead, (or in conjunction with) to implement a filter on the 5 MHz carrier to use the same duplexer.  
On the other hand if the proposed values of BS spurious emissions levels are not met by Band 2 base stations, then obviously there will be 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. 
3.  Conclusions

1. Band 25 will be able to meet -49 dBm/MHz at 2000 MHz with a small achievable change in the duplexer

2. Duplexer design could remain the same and -49 dBm/MHz at 2000 MHz could be met by slightly different filters than the A-Block filter

3. Both a duplexer and a filter modification could also achieve the same level easily

4. Additionally improved ACLR performance or other linearization of the BS PA will also contribute to meeting -49 dBm/MHz

5. If the -49 dBm/MHz protection level is not granted to Band 23, it will cause a loss of sensitivity to Band 23 base stations, there is no reason to go to a different value

Therefore it is proposed to remove the TBD value for Band 2 in Table 5.3-1 above and not consider it an exception band from the requirement of protection of Band 23. 

4.
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
	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
	-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].3


Note 3: This requirement is also applicable at specified frequencies falling between 10 MHz below the lowest BS transmitter frequency of the downlink operating band and 10 MHz above the highest BS transmitter frequency of the downlink operating band.
<End of change>
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