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Background

The study item on E850MHz (806-849 UL/851-894 DL) is being developed. A frequency band arrangement based on split of E850 MHz has been decided. The working assumption for the possible split is: Upper E850 (814-849 MHz UL/859-894 MHz DL) and Lower E850 (806-[824] MHz UL/851-[869] MHz DL). The Upper E850 MHz has been approved as a new Work Item during the RAN Plenary in Istanbul [1]. 

All technical discussions regarding E850MHz are included in TR 37.806 [2]. The report also contains the required changes to do in the different specifications and an updated text proposal is presented in [3]. In this discussion paper, we present an overview of the changes required to include Upper E850 MHz in the E-UTRA BS related specifications.

This is a revision of [4]. The changes are:

· Table 7.4.1.2.2-1, where the sentence “This requirement does not apply to E-UTRA BS operating in band 5 and  [26]” in the first three rows has been changed to “This requirement does not apply to E-UTRA BS operating in band 5 or [26]”
· Table 7.4.1.2.2-1, add a row for co-existence with GSM850 or CDMA850 and exclude Band 25 from this requirement

· Table 7.4.1.2.2-2, add a row for co-existence with UTRA band V or E-UTRA band 5 and exclude Band [26] from the requirement
· Table 7.4.1.2.2-2, exclude part of Band 5 from the requirement for co-existence with UTRA Band [XXVI] or E-UTRA Band [26]
Proposal

It is proposed that the attached text proposal is included in TR 37.806. 
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TEXT PROPOSAL:
<start of text proposal >
7.4
BS specific requirements
7.4.1
Transmitter characteristics
7.4.1.1
Lower sub-band

7.4.1.2
Upper sub-band

To be able to support the upper sub-band from the transmitter side, it is just necessary to modify TS 36.104 and TS 36.141 operating band unwanted emissions and additional spurious emission requirements.
7.4.1.2.1 
Operating band unwanted emissions
 Operating band unwanted emissions need to include Band [26] on Category A and Category B (Option 1)
7.4.1.2.2 
Spurious emissions
Protection for Band [26] need to be included in the specifications by adding a row for the band to the additional spurious emissions in TS 36.104 chapter 6.6.4.3 and TS 36.141 chapter 6.6.4.5.4 and also some alterations are needed in the current rows for Band 5, 6, 18 and 19 due to overlap
Table 7.4.1.2.2-1, BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands
	GSM850 or CDMA850
	869 - 894 MHz
	-57 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band 5 or 26

	
	824 ‑ 849 MHz
	-61 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band 5 or 26, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band V or 

E-UTRA Band 5
	869 - 894 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 5 or [26]

	
	824 - 849 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 5 or [26], since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band [XXVI] or 

E-UTRA Band [26]
	859 – 894 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 5 or [26].

	
	814 – 849 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [26], since it is already covered by the requirement in subclause 6.6.4.2. For E-UTRA BS operating in Band 5, it applies for 814 MHz to 824 MHz, while the rest is covered in sub-clause 6.6.4.2. 


Table 7.4.1.2.2-2, Home BS Spurious emissions limits for co-existence with Home BS operating in other frequency bands
	UTRA FDD Band V or E-UTRA Band 5
	824 - 849 MHz
	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in band 5 or 26, since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band [XXVI] or 

E-UTRA Band [26]
	814 - 849 MHz
	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in band [26], since it is already covered by the requirement in sub-clause 6.6.4.5.3. For Home BS operating in Band 5, it applies for 814 MHz to 824 MHz, while the rest is covered in sub-clause 6.6.4.2.


Co-location with other BS requirements, chapter 6.6.4.4 in 36.104 and 6.6.4.5.5 in 36.141 also need to include Band [26] in the tables
Table 7.4.1.2.2-3, BS Spurious emissions limits for Wide Area BS co-located with another BS
	WA UTRA FDD Band [XXVI] or 

E-UTRA Band [26]
	814 – 849 MHz
	-96 dBm
	100 kHz
	


Table 7.4.1.2.2-4, BS Spurious emissions limits for Local Area BS co-located with another BS
	LA UTRA FDD Band [XXVI] or E-UTRA Band [26]
	814 – 849 MHz
	-88 dBm
	100 kHz
	


7.4.2
Receiver characteristics

7.4.2.1
Reference sensitivity
The same reference sensitivity as for the rest of the bands is applicable for Band [26] since the in band performance of the duplexer is very similar to the in band performance of a duplexer for Band 5 as shown in chapter 5.2.4.2 and the current requirements in TS 36.104 and TS 36.141 already cover Band 5.
7.4.2.2
Dynamic range
No change is needed in this requirement to support Band [26]
7.4.2.3
In-channel selectivity
No change is needed in this requirement to support Band [26]
7.4.2.4
Blocking

7.4.2.4.1 Lower sub-band BS Rx blocking due to DTV Tx

7.4.2.4.2 Upper sub-band BS Rx blocking
As shown in [1], there is no DTV band located at the lower end of the sub-band 806~824MHz in United States. Thus, for the upper sub-band, here we consider the Rx blocking problem caused by cross modulation noise due to the narrow Tx and Rx band gap. Generally, in order to suppress the cross modulation noise to lower than the noise floor, 70dB Rx to Tx rejection is needed to meet the sensitivity requirement considering the near end interference. At the lower end of the Rx band, larger than 50 dB rejection is considered in the simulation, which could provide enough rejection to the interferer from other adjacent system. 
Considering a 9 orders cavity filter with 4000 un-loaded Q value, Figure 2 gives the evaluation of the BS duplexer with larger than 70 dB attenuation at Tx band. All the filter characteristics shown are examples only and do not preclude other implementations.
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Figure 7.4.2.4.2-1 Upper sub-band BS Rx filter evaluation

From the simulation results, 9 orders filter with three transmission zeros can meet the rejection requirement at Tx band and the lower end of the Rx band. Taking into account of the temperature and manufacturing margin, the in-band insertion loss can be lower than 1dB, which can be seen from the enlarged insertion loss curve in Figure 7.4.2.4.2-2.
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Figure 7.4.2.4.2-2 In-band insertion loss

Based on the simulation results, current cavity filter technology can guarantee the enough isolation between the Rx and Tx band. There will be no blocking problem caused by cross modulation noise for the E850 upper sub-band.
From the simulations shown in this chapter and in chapter 5.2.4.2, we can conclude that out of band blocking can be defined as the frequency range 1 to (FUL_low  -20) MHz and (FUL_high +10) to 12750. TS 36.104 chapter 7.6.1 and TS 36.141 chapter 7.6.5.1 need to be modified in order to include Band [26] as follows.
Table 7.4.2.4.2-1, Blocking performance requirement for Wide Area BS
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the lower (higher) edge [MHz]
	Type of Interfering Signal

	8, [26]
	(FUL_low  -20)
	to
	(FUL_high +10)
	-43
	PREFSENS +6dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	a) 
	1

(FUL_high+10)
	to

to
	(FUL_low  -20)

12750
	-15
	PREFSENS +6dB*
	(
	CW carrier

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-1.


Table 7.4.2.4.2-2, Blocking performance requirement for Local Area BS
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the lower (higher) edge [MHz]
	Type of Interfering Signal

	8, [26]
	(FUL_low  -20)
	To
	(FUL_high +10)
	-35
	PREFSENS +6dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	b) 
	1

(FUL_high+10)
	to

to
	(FUL_low  -20)

12750
	-15
	PREFSENS +6dB*
	(
	CW carrier

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-1.


Table 7.4.2.4.2-3, Blocking performance requirement for Home BS
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the lower (higher) edge [MHz]
	Type of Interfering Signal

	8, [26]
	(FUL_low  -20)
	To
	(FUL_high +10)
	-27
	PREFSENS +14dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	c) 
	1

(FUL_high+10)
	To

to
	(FUL_low  -20)

12750
	-15
	PREFSENS +14dB*
	(
	CW carrier

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-1.


The co-location requirements in TS 36.104 chapter 7.6.2 and TS 36.141 chapter 7.6.5.2 also need to be altered to support Band [26], as indicated below.

Table 7.4.2.4.2-4, Blocking performance requirement for E-UTRA Wide Area BS when co-located with BS in other frequency bands.
	Co-located BS type
	Centre Frequency of Interfering Signal (MHz)
	Interfering Signal mean power (dBm)
	Wanted Signal mean power (dBm)
	Type of Interfering Signal

	WA UTRA FDD Band [XXVI] or E-UTRA Band [26]
	859 – 894
	+16
	PREFSENS + 6dB*
	CW carrier


 Table 7.4.2.4.2-5, Blocking performance requirement for Local Area BS when co-located with BS in other frequency bands.
	Co-located BS type
	Centre Frequency of Interfering Signal (MHz)
	Interfering Signal mean power (dBm)
	Wanted Signal mean power (dBm)
	Type of Interfering Signal

	LA UTRA FDD Band [XXVI] or E-UTRA Band [26]
	859 – 894
	-6
	PREFSENS + 6dB*
	CW carrier


<end  of text proposal >
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