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1 Introduction

At RAN4 #62bis in Jeju, Korea, a way forward document was approved to move the lower edge of the Lower e850 band up by 1 MHz [1] and CRs were subsequently approved.  The new band configuration is 807-824/852-869 MHz.  This document updates the e850 Technical Report with the new band edge, cleans up some sections of the TR, and removes the reference to Band XXVII since Band 27 is E-UTRA only. This is a revision of R4-124129 that deletes the changes for 7.4.1.1.2 because they were redundant with changes in R4-123930.  
2 Proposal

It is proposed that the following text proposal be approved and included into TR 37.806.
1 References

[1] R4-122123, “Lower e850 band edge way forward”, NII Holdings, RAN#62bis, Jeju, Korea, March 2102
TEXT PROPOSAL:

<start of text proposal >
6
Study of UTRA requirements

<text will be added>

6.1
Band and channel arrangement

In chapter 5.2.1, a split-band arrangement for extending 850 MHz (806-849/851-894 MHz) was presented and agreed. Two different blocks upper Extending 850 MHz and lower Extending 850 MHz were defined.   The lower Extending e850 is not considered for UTRA.
· Upper Extending 850 MHz:

· UL: 814-849 MHz

· DL: 859-894 MHz

· 
· 
· 
The upper Extending 850 MHz band allocation is for UTRA referred as Band [XXVI].
UARFCN can be defined as in Table 6.1-1, by reserving a part of the unused numbers that follow the Band [XXV] Add allocation.



Table 6.1-1: UARFCN allocated for UTRA Band [XXVI] 
	
	
	
	Uplink UARFCN
	Downlink UARFCN

	UTRA FDD Band
	Band range [MHz]
	Range res. [MHz]
	Formula offset FUL_Offset
[MHz]
	Assigned/Reserved
	NU
	FUL [MHz]
	Formula offset FDL_Offset
[MHz]
	Assigned/Reserved
	ND
	FDL [MHz]

	[XXVI]
	2x35
	2x35
	-291
	Start res.
	5525
	814.0
	-291
	Start res.
	5750
	859.0

	
	
	
	
	Min.
	5537
	814.4
	
	Min.
	5762
	861.4

	
	
	
	
	Max.
	5688
	846.6
	
	Max.
	5913
	891.6

	
	
	
	
	End res.
	5699
	848.8
	
	End res.
	5924
	893.8

	[XXVI]

(Add.)
	2x35
	2x35
	-325.9
	Start res.
	5700
	814.1
	-325.9
	Start res.
	5925
	859.1

	
	
	
	
	Min.
	5712
	814.5
	
	Min.
	5937
	861.5

	
	
	
	
	Max.
	5862
	846.5
	
	Max.
	6087
	891.5

	
	
	
	
	End res.
	5874
	848.9
	
	End res.
	6099
	893.9

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


6.2
Coexistence with other technologies

<text will be added>

6.3
Specific UE requirements

6.3.1
Transmitter characteristics

6.3.2
Receiver characteristics

6.3.2.1
Diversity characteristics

<text will be added>

6.3.2.2
Reference sensitivity

6.3.2.2.1
Void 


	
	
	
	

	
	
	
	

	
	
	
	


6.3.2.2.2
The sub-band 814-849/859-894 MHz

The anticipated requirement reference sensitivity is shown in Table 6.3.2.2.2-1.

Table 6.3.2.2.2-1: Test parameters for reference sensitivity

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	V
	dBm/3.84 MHz
	-115
	-104.7

	VIII
	dBm/3.84 MHz
	-114
	-103.7

	814-849/859-894 MHz
	dBm/3.84 MHz
	-114
	-103.7


6.3.2.3
Maximum input level

<text will be added>

6.3.2.4
Adjacent Channel Selectivity (ACS)

<text will be added>

6.3.2.5 Blocking Characteristics

6.3.2.5.1 In-band blocking

Currently the in-band blocking requirement is the same for all band classes except for the special requirement for Band 17, which is due to the consideration of potential blocking scenarios from the adjacent MediaFLO and MediaFLO like mobile TV broadcasting signals from the Lower 700 MHz D and E blocks.  Since there are no similar interference issue near the E850 band under study; and the prior assessment that with the split duplexer approach the extended Band 5 UE duplexer can achieve similar performance as a Band 5 UE duplexer, the E850 in-band blocking requirement can be the same as the generic requirement for all bands except Band 17.
6.3.2.5.2 Out-of-band blocking

Currently the out-of-band blocking requirement is the same for all band classes except for the additional modulated interference signal requirement for the UE transmit frequency range for bands 2, 5, 12, and 17 which seems to be a requirement for Region 2 to address potential self-interference or UE-to-UE interference.  For E850 the same requirement would also apply.  This would also address the potential interference from other UEs in the sub-bands of E850, namely bands 5, 6, 18, and 19.  The split-duplexer implementation will either help to meet this requirement or have no bearing.  The E850 out-of-band blocking requirement can be the same as the generic requirement for all bands.  In addition the requirement for range 4 shall also apply.
6.3.2.5.3 Narrow band blocking

Currently the narrow band blocking requirement is the same for all band classes with an offset of ~200 kHz from the edge of channel.  Since the requirement is not related to RF band or filters, the E850 narrow band blocking requirement should be the same as the generic requirement for all bands.
6.4
BS specific requirements

6.4.1
Transmitter characteristics

6.4.1.1
Lower sub-band
The lower sub-band or Band 27 is not defined for UTRA. However, spurious emissions from other operating bands needs to consider such band.
6.4.1.1.1 
Spurious emissions

Co-existence and co-location with Band 27 also needs to be added into the specifications by adding a row to the spurious emissions for co-existence or co-location tables. 

Table 6.4.1.2.2-5: BS Spurious emissions limits for UTRA FDD BS in geographic coverage area of systems operating in other frequency bands

	E-UTRA Band 27
	852 – 869 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to UTRA BS operating in Band V or XXVI.

	· 
	807 – 824 MHz
	-49 dBm
	1 MHz
	For UTRA BS operating in Band XXVI, it applies for 807 MHz to 814 MHz, while the rest is covered in sub-clause 6.6.3.2. 


Table 6.4.1.2.2-6: BS Spurious emissions limits for Wide Area BS co-located with another BS

	WA E-UTRA Band 27
	807 - 824 MHz
	-96 dBm
	100 kHz
	


Table 6.4.1.2.2-8: BS Spurious emissions limits for Local Area BS co-located with another BS

	LA E-UTRA Band 27
	807 - 824 MHz
	-82 dBm
	100 kHz
	


Table 6.4.1.2.2-9: Home BS Spurious emissions limits for co-existence with Home BS operating in other bands

	E-UTRA FDD Band 27
	807 – 824 MHz
	-71 dBm
	100 kHz
	


6.4.1.2
Upper sub-band

Operating band unwanted emissions and spurious emissions defined in TS 25.104 and TS 25.141 need to be updated to include Band [XXVI]

6.4.1.2.1 
Operating band unwanted emissions

Applicable requirements to Band V also need to be required to be fulfilled by Band [XXVI]
6.4.1.2.2 
Spurious emissions

Band [XXVI] protection has to be included by adding a row for the band to the spurious emission tables for protection of own receiver band. Co-existence and co-location with Band 26 or Band [XXVI] also needs to be added into the specifications by adding a row to the spurious emissions for co-existence or co-location tables. In addition, modifications in the current co-existence emission tables to the rows for co-existence with Band 5 or Band V and GSM850 or CDMA850 are required due to overlap with Band [XXVI]
Table 6.4.1.2.2-1: Wide Area BS Spurious emissions limits for protection of the BS receiver

	[XXVI]
	814-849 MHz
	-96 dBm
	100 kHz
	


Table 6.4.1.2.2-2: Medium Range BS Spurious emissions limits for protection of the BS receiver

	[XXVI]
	814-849 MHz
	-86 dBm
	100 kHz
	


Table 6.4.1.2.2-3: Local Area BS Spurious emissions limits for protection of the BS receiver

	[XXVI]
	814-849 MHz
	-82 dBm
	100 kHz
	


Table 6.4.1.2.2-4: Home BS Spurious emissions limits for protection of the BS receiver

	[XXVI]
	814-849 MHz
	-82 dBm
	100 kHz
	


Table 6.4.1.2.2-5: BS Spurious emissions limits for UTRA FDD BS in geographic coverage area of systems operating in other frequency bands

	GSM850 or CDMA850
	869 - 894 MHz
	-57 dBm
	100 kHz
	This requirement does not apply to UTRA FDD BS operating in frequency band V or [XXVI]

	
	824 ‑ 849 MHz
	-61 dBm
	100 kHz
	This requirement does not apply to UTRA FDD BS operating in frequency band V or [XXVI], since it is already covered by the requirement in sub-clause 6.6.3.2.

	UTRA FDD Band V or 

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

	· 
	824 - 849 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in band V or [XXVI], since it is already covered by the requirement in sub-clause 6.6.3.2.

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

	· 
	814-849 MHz
	-49 MHz
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in band [XXVI], since it is already covered by the requirements in sub-clause 6.6.3.2 For UTRA FDD BS operating in band V, it applies for 814MHz to 824MHz, while the rest is covered in sub-clause 6.6.3.2


Table 6.4.1.2.2-6: 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 6.4.1.2.2-7: BS Spurious emissions limits for Medium Range BS co-located with another BS

	MR UTRA FDD Band [XXVI]
	814.849 MHz
	-86 dBm
	100 kHz
	


Table 6.4.1.2.2-8: 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
	-82 dBm
	100 kHz
	


Table 6.4.1.2.2-9: Home BS Spurious emissions limits for co-existence with Home BS operating in other bands

	UTRA FDD Band [XXVI] or E-UTRA Band [26]
	814-849 MHz
	-71dBm
	100 kHz
	


Protection of Public Safety operations in 800 MHz is also required from Band [XXVI]. This requirement is applicable in the spurious emissions domain but also at specified frequencies falling between 12.5 MHz below the first carrier frequency used and 12.5 MHz above the last carrier frequency used.
Table 6.4.1.2.2-10: BS Spurious emissions limits for protection of 800 MHz public safety operations

	Operating Band
	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	[XXVI]
	851 - 869 MHz
	-13 dBm
	100 kHz
	Applicable for offsets > 37.5kHz from the channel edge


6.4.2
Receiver characteristics

6.4.2.1
Lower sub-band
Noting that Band 27 is a E-UTRA band, other UTRA bands need to consider this blocking for protection.
6.4.2.1.1 
Blocking

A new row is needed to include Band 27 to blocking when co-located BS.

Table 6.4.2.2.1-4: Blocking performance requirement for Wide Area BS when co-located with BS in other bands.

	WA E-UTRA Band 27
	852 - 869 MHz
	+16 dBm
	-115 dBm 
	CW carrier


Table 6.4.2.2.1-6: Blocking performance requirement for Local Area BS when co-located with BS in other bands.

	LA E-UTRA Band 27
	852 - 869 MHz
	-6 dBm
	-101 dBm
	CW carrier


6.4.2.2
Upper sub-band

Blocking as well as intermodulation requirements need to be adapted to support Band [XXVI] in TS 25.104 and 25.141

6.4.2.2.1 
Blocking

A new row for Band [XXVI] needs to be included in the blocking tables. A new row is also needed to include Band [26] or Band [XXVI] to blocking when co-located BS.

Table 6.4.2.2.1-1: Blocking performance requirement for Wide Area BS

	[XXVI]
	814-849 MHz
	-40 dBm
	-115 dBm 
	±10 MHz
	WCDMA signal *

	7 
	794-814 MHz

849-859 MHz
	-40 dBm
	-115 dBm 
	±10 MHz
	WCDMA signal *

	8 
	1 MHz ‑ 794 MHz

859 MHz ‑ 12750 MHz
	-15 dBm
	-115 dBm 
	 (
	CW carrier


Table 6.4.2.2.1-2: Blocking performance requirement for Medium range BS

	[XXVI]
	814-849 MHz
	-35 dBm
	-105 dBm 
	±10 MHz
	WCDMA signal *

	9 
	794-814 MHz

849-859 MHz
	-35 dBm
	-105 dBm 
	±10 MHz
	WCDMA signal *

	10 
	1 MHz ‑ 794 MHz

859 MHz ‑ 12750 MHz
	-15 dBm
	-105 dBm 
	 (
	CW carrier


Table 6.4.2.2.1-3: Blocking performance requirement for Local Area / Home BS

	[XXVI]
	814-849 MHz
	-30 dBm
	-101 dBm 
	±10 MHz
	WCDMA signal *

	11 
	794-814 MHz

849-859 MHz
	-30 dBm
	-101 dBm 
	±10 MHz
	WCDMA signal *

	12 
	1 MHz ‑ 794 MHz

859 MHz ‑ 12750 MHz
	-15 dBm
	-101 dBm 
	 (
	CW carrier


Table 6.4.2.2.1-4: Blocking performance requirement for Wide Area BS when co-located with BS in other bands.

	WA UTRA-FDD Band [XXVI] or E-UTRA Band [26]
	859 - 894 MHz
	+16 dBm
	-115 dBm 
	CW carrier


Table 6.4.2.2.1-5: Blocking performance requirement for Med ium Range BS when co-located with BS in other bands.

	MR UTRA-FDD Band [XXVI]
	859 - 894 MHz
	+8 dBm
	-105 dBm
	CW carrier


Table 6.4.2.2.1-6: Blocking performance requirement for Local Area BS when co-located with BS in other bands.

	LA UTRA-FDD Band [XXVI]or E-UTRA Band [26]
	859 - 894 MHz
	-6 dBm
	-101 dBm
	CW carrier


Band [XXVI] also require narrowband blocking since it overlaps with GSM850 as follows.

Table 6.4.2.2.1-7: Blocking performance requirement (narrowband) for Wide Area BS

	[XXVI]
	814-849 MHz
	-47 dBm
	-115 dBm
	±2.7 MHz
	GMSK modulated*


Table 6.4.2.2.1-8: Blocking performance requirement (narrowband) for Local Area / Home BS
	[XXVI]
	814-849 MHz
	- 37 dBm
	-101 dBm
	±2.7 MHz
	GMSK modulated*


6.4.2.2.2 
Intermodulation

The same requirements which are applicable to Band V are also valid for Band [XXVI]

7
Study of E-UTRA requirements


This section documents the E-UTRA requirements for the e850 bands.
7.1
Band and channel arrangement


This section documents the band and channel arrangements for the e850 bands.  
7.1.1
E-UTRA operating band and channel arrangement

In chapter 5.2.1, a split-band arrangement for extending 850 MHz (806-849/851-894 MHz) was presented and agreed. Subsequently, it was agreed to move the lower edge of the lower band to 807/852 MHz.  Two different blocks upper Extending 850 MHz and lower Extending 850 MHz were defined as follows:

· Upper Extending 850 MHz:

· UL: 814-849 MHz

· DL: 859-894 MHz

· Lower Extending 850 MHz:

· UL: 807-824 MHz

· DL: 852-869 MHz

The upper Extending 850 MHz band allocation is for E-UTRA referred to as Band [26] and the lower Extending 850 MHz band allocation is for E-UTRA referred to as Band [27]

E-UARFCN can be defined as in Table 7.1.1-1, by reserving a part of the unused numbers that follow the band 25 allocation.

Table 7.1.1-1 EARFCN allocated for E-UTRA Band [26] and Band [27]

	E-UTRA Operating Band
	Downlink
	Uplink

	
	FDL_low [MHz]
	NOffs-DL
	Range of NDL
	FUL_low [MHz]
	NOffs-UL
	Range of NUL

	[26]
	859
	8690
	8690-9039
	814
	26690
	26690-27039

	[27]
	852
	9040
	9040-[9209]
	806
	27040
	27040-27209


7.1.2
MSR BS operating band and categories

MSR has to define which band category is supported for the lower and upper E850 as follows

Table 7.1.2-1 MSR operating band and categories for upper and lower E850

	MSR and E‑UTRA Band number
	UTRA
Band number
	GSM/EDGE

Band designation
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	[26]
	[XXVI]
	-
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	1

	[27]
	
	-
	807 MHz
	–
	824 MHz
	852 MHz
	–
	869 MHz
	1


7.2
Coexistence with other technologies

7.2.1
Coexistence scenarios for the range 806-824/851-869 MHz and 814-849/859-894 MHz

This section addressed some of the potential coexistence issues that could occur depending on the markets.   This analysis was performed for the lower edge of the band at 806/851 MHz.
7.2.1.1
LTE vs. Public Safety

Public Safety typically uses lower number  and higher towers than an LTE system. In addition, Public Safety operators typically design their networks to operate down to the noise floor. With LTE and Public Safety deployments being quite different, interference issues could arise.

LTE BS Tx OOBE (  NB PS portable

Assuming

· The Tx noise from an LTE BS is at most 6dB below NB PS Portable Rx noise floor (1dB desense criteria).

· NB PS Portable NF = 9dB

· NB PS Portable antenna gain = -6dB

The Tx noise must be less than -127.0dBm/6.25kHz

Assuming FCC rule 90.691 [90.210] and Industry Canada RSS-119 [90.691] are used for the BS Unwanted Emission limits, the LTE BS Tx emission levels are -3dBm/MHz or -25dBm/6.25kHz.

Assuming an LTE BS antenna gain of 16dB, antenna feeder loss of 3dB and 70dB path loss between the LTE BS and NB PS portable, an additional 45dB of attenuation is required.

If using 70 dB port to port isolation, which is less stringent than 70dB MCL assumption, TX filter requirement = 38dB.

At least 1MHz guard band with RF filter is potentially needed to obtain the additional isolation.

LTE BS Tx Power (  NB PS portable (Blocking)
LTE UE Tx OOBE (  NB PS BTS receiver

LTE UE Tx Power (  NB PS BTS receiver (blocking)

7.2.1.2
LTE vs. iDEN and other users of the band

While co-location of LTE with iDEN should help the interference, co-location might not always be possible. If LTE and iDEN deployments are not co-located, interference could be an issue, especially if the deployments are very different (e.g., cell size, antenna height, etc).

The interference between LTE and iDEN is studied here.   

LTE BS TX OOBE ( iDEN portable

Assuming FCC rule 90.691 [90.210] and Industry Canada RSS-119 [90.691] are for the BS Unwanted Emission limits, the LTE BS Tx emission levels are -3dBm/MHz as noted in the previous section or -19dBm/25kHz. The maximum tolerable interference level is

-127dBm/25kHz assuming a 1dB desense criteria, and the interference from LTE BS Tx noise is  -89dBm/25 KHz assuming 70dB port to port isolation. Therefore 38dB of additional attenuation is required.

Guard band potentially needed is at least 1 MHz.

LTE BS TX Power (   iDEN portable (Blocking)

Assuming iDEN portable adjacent channel selectivity of 80dB and a receiver noise floor  of -121dBm/25kHz, the maximum tolerable interference level at the iDEN receiver is -41dBm/25kHz. With the LTE BS Tx power of 43dBm/5MHz and 70 dB port to port isolation, no additional attenuation is required.

LTE UE Tx OOBE (  iDEN BTS receiver

LTE UE Tx Power (  iDEN BTS receiver (blocking)

7.2.1.3
LTE UE to LTE UE and LTE BS to LTEBS coexistence issues at 849-851 MHz 

While BS to BS coexistence might be feasible to mitigate with filters and site engineering, the UE to UE coexistence might be more difficult to achieve and is FFS. 

LTE BS Tx Power (  LTE BS Receiver (Blocking)

LTE TX Pout = 43dBm/5MHz 

Assuming minimal coupling loss between LTE BS and LTE BS is  67 dB, then the interferer level at LTE BTS is -24 dBm/5MHz 

From 3GPP TS 36.104 Table 7.5.1-3 Adjacent channel selectivity for Wide Area BS and Table 7.6.1.1-1 Blocking performance requirement for Wide Area BS, the minimum LTE receiver protection assuming 6dB desense is -52dBm for adjacent channels and -43dBm for other in-band channels. Adjusting for a more realistic 1dB desense allowance, the corresponding adjacent and alternate channel protection becomes -63dBm and -54dBm respectively.

Therefore an additional  39 dB of protection is required for an interferer in the adjacent channel spectrum, while interferers elsewhere in band will only require an additional  30 dB of protection.

By contrast, when 5 MHz of iDEN is above 851 MHz, a Band 5 or Band 26 BS requires an additional 64.2 dB of protection for an interferer in the adjacent channel spectrum, while interferers elsewhere in the SMR band will require an additional 55.2 dB of blocking protection.  The calculation for iDEN power in 5 MHz is as follows:

An iDEN basestation power amplifier typically outputs 6 watts per 25 KHz channel.  In 5 MHz of spectrum, there are 200 25 KHz channels.  iDEN frequency reuse can be as high as n=5.  With a more typical n=9 frequency reuse, there are 22 iDEN carriers per sector in 5 MHz, or 51.2 dBm per sector.  This is 8.2 dB greater than the 43 dBm transmit power of an LTE basestation.  

So, deploying LTE in the Lower e850 band will result in significantly lower levels of blocking than iDEN does today.  

LTE BS Tx OOBE (  LTE BTS Receiver

Assuming a 1dB desense criteria, the Tx noise from LTE BS (5MHz channel) must be more than 6dB below the LTE BS Rx noise floor. With an LTE BS NF of 5dB, the Tx noise must be less than -115dBm/MHz. Assuming FCC rule 90.691 [90.210] and Industry Canada RSS-119 [90.691]emission limits, the LTE Tx power in the LTE Rx bandwidth is -13dBm/100KHz or -3dBm/MHz. Assuming a coupling loss between LTE Base Stations of , 67 dB, an additional  45 dB of suppression is required.

The 2MHz guard band (849-851 MHz) with RF filter on the BSs could be enough for certain typical deployments. 

LTE UE Tx at 849MHz Edge--->LTE UE Rx at 851MHz (ACS)

For LTE UE ACS Case 1, the allowed maximum interference power on the adjacent channel of the victim UE Rx channel is Refsens + 45.5 dB, and the wanted signal is a REFSEN+14dB. For ACS case 1, the required additional isolation is 25.5dB for 1m separation between UE and UE.

For LTE UE ACS Case 2, the allowed maximum interference power on the adjacent channel of the victim UE Rx channel is -25Bm, and the wanted signal is -56.5dBm. For ACS case 2, no additional isolation is required for 1m separation between UE and UE.

LTE UE Tx at 849MHz Edge--->LTE UE Rx at 851MHz (In Band Blocking)

For In-band blocking case 1, the allowed maximum interference power is -56dBm assuming 6dB desense. In this case, the required addition is 29dB for 1 m separation between victim and aggressor UEs.

For In-band blocking case 2, the allowed maximum interference power is -44dBm assuming 6dB desense. In this case, the required addition is 17dB for 1 m separation between victim and aggressor UEs.

LTE UE Tx at 849MHz Edge--->LTE UE Rx at 851MHz (Desense due to OOB)

Based on FCC band plan, here we consider two aggressors at 849MHz band edge:

-
LTE/1.4MHz/23dBm, with higher channel edge at 849MHz.

-
LTE/5MHz/23dBm, with higher channel edger at 845MHz.

Assuming a 3dB desense criteria, the out of band emission from Band5 UE should not be higher than E850 lower band UE Rx noise floor. With an the victime UE NF is assumed to be 9dB , the maximum allowed OOBE is -174dBm + 10log(1E6) + 9 = -105dBm/MHz. From TS 36.101 Table 6.6.2.1.1-1, the UE spectrum emission levels are defined for different frequency offset (fOOB). The required isolation can be calculated as:

Required isolation ≥ Spectrum emission limit – maximum allowed OOBE

Based on the UE spectrum emission limit for 5MHz channel bandwidth from frequency (fOOB) starting from the channel edge of ±0 to ±10MHz, the required isolation is calculated to meet 3dB desense criteria. If assuming MCL between UEs of 50dB (distance separation: 1meter, body loss at each side: 10dB), an additional isolation required are calculated in the tables below:

	7.2.1.3-1: Isolation requirement for 5MHz LTE channel bandwidth

ΔfOOB
(MHz)
	Spectrum emission limit (5

MHz)
	Required Isolation
	Additional Isolation

	( 0-1
	-15dBm/30KHz
	
	

	( 1-2.5
	-10dBm/1 MHz
	95 dB
	45 dB

	( 2.5-2.8
	-10dBm/1 MHz
	95 dB
	45 dB

	( 2.8-5
	-10dBm/1 MHz
	95 dB
	45 dB

	( 5-6
	-13dBm/1 MHz
	92 dB
	42 dB

	( 6-10
	-25dBm/1 MHz
	80 dB
	30 dB


7.2.1.3-2: Table Isolation requirement for 1.4MHz LTE channel bandwidth

	ΔfOOB
(MHz)
	Spectrum emission limit (5

MHz)
	Required Isolation
	Additional Isolation

	( 0-1
	-10dBm/30KHz
	
	

	( 1-2.5
	-13dBm/1 MHz
	92 dB
	42 dB

	( 2.5-2.8
	-25dBm/1 MHz
	80 dB
	30 dB


7.2.1.4
Void 

7.2.1.5
Conclusions

For coexistence within the band itself with other systems like PS, iDEN, etc at least a 1MHz guard band may be required based on OOBE and Blocking studies. For coexistence with DTV, there will be a 1 MHz  guard band betweenthe TV repeater and the low end of the proposed band. Co-existence between lower E850 and Band 5 needs to be considered considering that the impact on the legacy Band 5 is minimized/negligible. The UE to UE coexistence at 849-852 MHz is for further study.

IM may be another item for further study.
<Section 7.2.2 deleted for brevity >

7.2.3
The range 806-824/851-869 MHz

This section addressed some of the potential coexistence issues that could occur, depending on the market and deployment.

7.2.3.1
LTE vs. Broadcast TV below the band 

Interference from TV stations below the proposed UL band to LTE BS can be mitigated with filters on LTE BS, guard bands, site planning and physical separation. While these techniques will help with the receiver blocking issue, the out‑-of‑-band emissions from the TV transmitters can only be mitigated with additional filtering at the TV site or with frequency separation. Interference from LTE UEs to TV receivers is a similar issue to that found in Band 12 and will also need further investigation.

Two interference mechanisms are considered: OOBE and blocking. 

DTV Tx OOBE ( LTE BS Receiver

With the following assumptions:

· Assume requirement = TX noise < 6 dB below LTE BS RX noise floor (1 dB desense criteria)

· LTE BS NF = 5 dB

· LTE BS antenna gain = 16 dB

· Antenna feed loss = 3 dB

TX noise < -174 dBm -– 6 dB + 10log(1.4e6) + 5 dB -– 16 dB + 3 dB < -126.5 dBm/1.4 MHz

Figure 7.2.3.1-1 below shows the FCC emission requirements and typical emission performance for DTV based on a sampling of FCC filings.

· DTV antenna gain = 15 dB

· DTV feeder loss = 3 dB 

- DTV Tx Pout is 80 dBm

- 0 MHz guard band is assumed, 
The FCC rule gives the OOBE of 26.7 dBm / 1.4 MHz (Figure 7.2.3.1-1). Then, the required antenna‑ to‑ antenna path loss = 26.7 + 15 - 3 + 126.5 = 165 dB. 

For the typical OOBE performance of -1.3 dBm / 1.4 MHz (Figure 7.2.3.1-1), antenna‑ to‑ antenna path loss is 137 dB.  


Figure 7.2.3.1-1: FCC Part 73.622 (h) (red curve) and typical performance (green curve)
If 3 MHz guard band is assumed, the FCC rule gives the OOBE of -1.3 dBm / 1.4 MHz. Then, the required antenna‑ to‑ antenna path loss is 137 dB.  

For the typical OOBE performance of -39 dBm / 1.4 MHz, the required antenna‑ to‑ antenna path loss is 99.4 dB.  

If 6 MHz guard band is assumed, the FCC rule gives OOBE of -36.3 dBm / 1.4 MHz. Then the required antenna to antenna path loss is 102 dB.  
For the typical OOBE performance of -66.3dBm / 1.4MHz, the required antenna to antenna path loss is 72dB.

Table 7.2.3.1-1 shows the required separation distance needed between DTV and LTE BS based on ITU-R P. 1546 path loss model.
Table 7.2.3.1-1: Separation distance between DTV and LTE BS based on OOBE

[image: image1]
From the above analysis, a guard band may be required in regions where DTV transmitters are located in the spectrum immediately adjacent to the band.

DTV Tx Power (  LTE BS Receiver (Blocking)

Port to port isolation between DTV and LTE BS is assumed to be 71.2 dB based on typical antenna heights, antenna patterns and propagation model. This implies 96.2 dB DTV antenna to LTE BS antenna path loss. With DTV Tx output power at 80 dBm/6 MHz based on 92 dBm EIRP limit), the interferer level at LTE BS is 8.8 dBm / 6 MHz or 8 dBm / 5 MHz.

Per the analysis in Section 3.1, the adjacent and alternate channel protection is -63 dBm and -54 dBm respectively for 1 dB desense. Therefore an additional 71 dB of protection is required for an interferer in the adjacent channel spectrum, while interferers elsewhere in band will only require an additional 62 dB of protection.

A guard band is recommended to achieve the desired additional protection. 

Lower sub-band BS Rx blocking due to TV Tx

The TV band is located at the lower end of the sub-band 806~824MHz.

The path loss between the DTV antenna and the LTE BS antenna is assumed to be 96.2dB, as indicated above Assuming the LTE BS antenna gain is 16dB, and the antenna feeder loss is 3dB. The TV antenna gain is 15dB and TV feeder loss is 3dB. Then MCL between DTV and LTE BS is assumed to be 71.2dB based on typical antenna heights, antenna patterns and propagation model. With TV Tx output power at 80dBm/6MHz, the interferer level at LTE BS is 8 dBm / 5 MHz.
An additional 71 dB of protection is required for an interferer in the adjacent channel spectrum, while interferers elsewhere in band will require an additional 62 dB of protection for 1 dB desense. However, such isolation requirements are too stringent for the BS duplexer. Considering 6 dB desense, the protection requirements are 60 dB for an interferer in the adjacent channel spectrum and 51 dB for interferers elsewhere in band.

Table 7.2.3.1-2 gives the summary of the additional protection requirements for the lower Rx sub-band. 

Table 7.2.3.1-2: Summary of the additional protection requirements for lower Rx sub-band

	Rejection (dB)
	Freq (MHz)
	Requirement

	60
	806
	ACS requirement considering 6 dB desense

	51
	806
	in band blocking requirement considering 6 dB desense

	71
	806
	ACS requirement considering 1 dB desense

	62
	806
	in band blocking requirement considering 1 dB desense

	70
	851
	Rx rejection to the Tx band


Considering a 8 and 9 order cavity filter with 4000 un-loaded Q value, Figure 7.3.2.1-2 gives the evaluation of the BS duplexer with larger than 60 dB attenuation at the TV band. Additional 70 dB rejection to the Tx band is suggested for the Rx band. All the filter characteristics shown are examples only and do not preclude other implementations.
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Figure 7.3.2.1-2: Lower sub-band BS Rx filter evaluation
From the simulation results, a 9 order filter can meet the rejection requirement at the TV band. Taking into account  the temperature and manufacturing margin, the insertion loss at 808 MHz is about 2.2  dB, which can be seen from the enlarged in-band insertion loss curve shown below in Figure 7.3.2.1-3.
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Figure 7.2.3.1-3: In-band insertion loss

Though the insertion loss at 808 MHz is larger than the normal value, it is still an acceptable value. However, 2 MHz guard band is needed to realize such an insertion loss result.

Based on the simulation results, in order to meet the ACS and in-band blocking requirements with 6 dB desense defined in TS 36.104 clause 7.5 and 7.6, for the lower sub-band BS Rx blocking due to TV Tx, additional 2 MHz guard band is suggested.
Lower sub-band BS Rx blocking due to 47 dBm TV repeater
The TV band is located at the lower end of the sub-band (806~824MHz). TV repeaters are deployed at the channel adjacent to 806 MHz in South America. The output power of the TV repeater is similar as a macro BTS. Therefore, the same parameter assumption as the macro BS is chosen in this analysis. The path loss between the TV antenna and the LTE BS antenna is assumed to be 93 dB. Assuming the LTE BS and TV antenna gain is 16 dB, and the antenna feed loss is 3 dB. Then MCL between TV repeater and LTE BS is assumed to be 67 dB based on typical antenna heights, antenna patterns and propagation model. With TV Tx output power at 47dBm/6MHz, the interferer level at LTE BS is ‑-21 dBm / 5 MHz.
Considering 1 dB and 6 dB desense criteria, Table 7.2.3.1-3 gives the summary of the additional protection requirements for the lower Rx sub-band. 



Table 7.2.3.1-3: Summary of the additional protection requirements for lower Rx sub-band

	Rejection (dB)
	Freq (MHz)
	Requirement

	42
	806
	ACS requirement considering 1 dB desense

	33
	806
	in band blocking requirement considering 1 dB desense

	31
	806
	ACS requirement considering 6 dB desense

	22
	806
	in band blocking requirement considering 6 dB desense

	70
	851
	Rx rejection to the Tx band


For the 80 dBm TV broadcast, the corresponding rejection to meet ACS and in band blocking requirement considering 1 dB desense at 806 MHz are 71 dB and 62 dB respectively. Due to the smaller output power, the rejection requirements for the duplexer of the TV repeater are relaxed.

Considering a 7 and 8 orders cavity filter with 4000 un-loaded Q value, Figure 7.2.3.1-4 gives the evaluation of the BS duplexer with larger than 42 dB attenuation at the TV band. For the Rx to Tx rejection, considering the output power is 46 dBm, and the blocking requirement for LTE is -43 dBm, then the rejection requirement for the Rx filter is at least 89 dB. Currently, most BS receivers are implemented by a superheterodyne structure. A mixer is used to down convert the RF frequency to IF frequency. In such structure, image rejection filter before mixer is absolutely necessary. Image rejection filter is also a RF filter, which could provide additional rejection at Tx band. For example, typical RF saw filter using as an image rejection filter at Band 5 could provide at least 30 dB rejection at the Tx band. The distance between Tx and Rx band for E850 lower sub-band is larger than Band 5. Thus, from an implementation point of view, the image rejection filter could provide better rejection at Tx Band for E850 lower sub-band comparing with Band 5. Therefore, the rejection requirement for the duplexer Rx filter could be relaxed. Here, both 70 dB and 90 dB rejection to the Tx band are considered in the simulation for the Rx band. All the filter characteristics shown are examples only and do not preclude other implementations.
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Figure 7.2.3.1-4: Lower sub-band BS Rx filter evaluation with 70 dB and 90 dB rejection at Tx band
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Figure 7.2.3.1-5: In-band insertion loss of Rx filter with 70 dB and 90 dB rejection at Tx Band
From the simulation results, 8 orders filter can meet the 1 dB desense rejection requirement at the TV band. 2  zeros are needed to meet the 70 dB Rx to Tx rejection requirement and 3  zeros are needed for the 90 dB requirement. Taking into account of the temperature and manufacturing margin, the insertion loss at 807.5 MHz is less than 2 dB in both filter implementation cases.

Based on the simulation results, additional guard band is needed. The insertion loss at the lower edge of the RX band will decide the guard bandwidth. For the common used metal cavity duplexer, the insertion loss below 807.5 MHz could be larger than 3 dB. Other technology such as Non-TEM mode dielectric filter may improve the insertion loss with narrow guard band, but the volume or cost of the duplexer will increase greatly. The bandwidth of the guard band depends on the operator’s requirement and the BS vendor’s capability. It should be studied further and case by case in the real network scenario. 
7.3
UE specific requirements

7.3.1
Transmitter characteristics

7.3.1.1
Transmit power

7.3.1.1.1
The sub-band 807-824/852-869 MHz
7.3.1.1.1.1
UE maximum output power

The minimum requirements for maximum output power apply for any transmission bandwidth, down to a single PRB allocation.  For some operating bands with a small duplex gap or large relative bandwidth, the lower tolerance limit is relaxed by 1.5 dB for allocations completely contained with a 4 MHz region at the operating band edge to accommodate duplex filter ripple at the edge. Given the duplex gap of this band is not particularly small or the relative bandwidth large, and considering the filter trace for SAW filter in Figure 5.2.3.1.1-1, relaxation of the lower tolerance limit by 1.5 dB is not needed for this band. 

The minimum requirement for the lower sub-band is aligned with those of Band 5, which has a similar duplex arrangement at slightly higher carrier frequency. The requirements for bands in the range are summarised in Table 7.3.1.1.1.1-1. 

Table 7.3.1.1.1.1-1: UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	5
	
	
	
	
	23
	±2
	
	

	18
	
	
	
	
	23
	±2
	
	

	19
	
	
	
	
	23
	±2
	
	

	…
	
	
	
	
	
	
	
	

	807-824/  852-869 MHz
	
	
	
	
	23
	±2
	
	

	…
	
	
	
	
	
	
	
	

	Note 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS

Note 2:
For transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

Note 3:
For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.
Note 4:
PPowerClass is the maximum UE power specified without taking into account the tolerance


7.3.1.1.2
The sub-band 814-849/859-894 MHz

7.3.1.1.2.1
UE maximum output power

The minimum requirements for maximum output power apply for any transmission bandwidth, that is, down to a single PRB allocation. For some operating bands with small duplex gap or large relative bandwidth, the lower tolerance limit is relaxed by 1.5 dB for allocations completely contained with a 4 MHz region at the operating band edge to accommodate duplex filter ripple at the edge. Considering the filter trace for SAW filter in Figure 5.2.3.2.1-1 with the indicated minimum performance, and the corresponding FBAR trace in Figure 5.2.3.2.2-1 with a 2.5 MHz allowance at either end of the pass band to account for temperature and process variation, a relaxation of the lower tolerance limit by 1.5 dB is needed for small PRB allocations in the neighbourhood of the band edge. 

The minimum requirement for the upper sub-band is aligned with those of Band 8, which has the same duplex arrangement at slightly higher carrier frequency. The requirements for bands in the range are summarised in Table 7.3.1.1.2.1-1. 

Table 7.3.1.1.2.1-1: UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	5
	
	
	
	
	23
	±2
	
	

	8
	
	
	
	
	23
	±22
	
	

	18
	
	
	
	
	23
	±2
	
	

	19
	
	
	
	
	23
	±2
	
	

	…
	
	
	
	
	
	
	
	

	814-849/  859-894 MHz
	
	
	
	
	23
	±22
	
	

	…
	
	
	
	
	
	
	
	

	Note 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS

Note 2:
For transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

Note 3:
For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.
Note 4:
PPowerClass is the maximum UE power specified without taking into account the tolerance


7.3.2
Receiver characteristics

7.3.2.1
Diversity characteristics

<text will be added>

7.3.2.2
Reference sensitivity

The reference sensitivity can be estimated as shown in Annex A for two different transceiver architectures that should cover the possible implementations, the minimum requirements apply for any architecture.

We begin by listing the ACLRRX values for various allocations (Table 7.3.2.2-1), a measure of the transmitter noise falling into the receive band, assuming a transmitter that just meets the minimum requirements for image and LO leakage (-25 dBc). 

Table 7.3.2.2-1 ACLRRX (dBc) for various UL allocations

	E-UTRA Band
	5 MHz
	10 MHz
	15 MHz

	5,18,19
	88.4 (25 RB)
	80 (25 RB)
	[75] (20 RB)

[74] (25 RB)


The difference between the 20 and 25 RB allocations are small for the 15 MHz bandwidth due to intermodulation products falling into the receive bands [further verification needed]. The results in Table 7.3.2.1-1 are applicable for both sub-bands.

7.3.2.2.1
The sub-band 807-824/852-869 MHz

Table 7.3.2.2.1-1 shows the reference sensitivity as obtained by assuming Band 5 baseline performance. The reference sensitivity requirement for 807-824/852-869 MHz could have been more aggressive given the wider band gap and narrower passband than Band 5, but Band 5 performance was chosen to encourage vendors to implement the band.  

Table 7.3.2.2.1-1: Reference sensitivity QPSK PREFSENS with baseline performance

	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	
	
	
	
	
	
	
	

	
	Band 5 performance (Note 1, Note 2)

	807-824/852-869 MHz
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	Note 1:      Fmax = 11 dB. 
  


Table 7.3.2.2.1-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive sensitivity requirement must be met. 

Table [7.3.2.2.1-2]: Minimum uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	5
	6 
	15 
	25 
	251
	
	
	FDD

	807-824/852-869 MHz
	6 
	15 
	25 
	251
	
	
	FDD

	Note 1:       The number of UL  resource blocks allocated is less than the total resources blocks supported by the channel bandwidth. The UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 



<end of text proposal >
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