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1. Introduction
In last RAN#39 meeting, the main open issues that are pending in each LTE specification have been outlined in document [1]. For the UE specification 36.101 [2], the spurious emission coexistence requirements are still to be defined for each band. This document addresses co-existence requirement between FDD and TDD at 1920MHz frequency.
2. Discussion

Figure 1 gives present frequency configuration for FDD band 1 and UTRA TDD band 33/39, which is a quite similar issue as that between FDD band 1 and PHS band in Japan. It is seen from the figure that co-existence problem may exist between FDD UE and TDD UE due to possible adjacent channel operation in the same region or country.

[image: image1]
Figure 1 illustration of frequency allocation for FDD band 1 and TDD band 33/39

In fact, co-existence issue on these frequencies is not a new issue introduced by E-UTRA system and they have already been existing between UTRA FDD and UTRA TDD 1.28Mcps TDD systems. When a WCDMA UE operates on the lower end of 1920-1980MHz band the interference from WCDMA UE will interfere the LCR TDD UE receiving in the band 1900-1920MHz. But this issue remains not solved due to the reason that 1.28Mcps TDD is introduced later than WCDMA. As for LTE, since it is also a late introduced system compared to UTRA, co-existence issue with all legacy systems need to be considered. Meanwhile, the interference between LTE FDD and LTE TDD at this frequency also needs to be accounted for.
As for the requirement, the spurious emission level in band 33/39 can be generally determined by，
Spurious emission level<-174dBm/Hz+60dB+9dB+MCL

                                     <-105dBm/MHz+MCL

If we adopt the MCL value of 40dB that have been used in previous 3GPP studies, the spurious level of a band 1 UE should be below -65dBm/MHz in band 33/39. While it will be very hard for the UE to satisfy this requirement in adjacent band and some relaxation may be needed. Considering that the UE-UE interference is highly probabilistic and the limitation level is closely related to the achievable UE to UE MCL which depends on environment and scenario, a 10 dB relaxation is proposed to reduce the implementation complexity. So, a maximum value of -55dBm is needed for protection of TDD operation in band 33/39. 
UE additional spurious emissions requirement for Band 1
	1880 /1900MHz f 1920 MHz
	1 MHz
	-55dBm


Experiences from the study in RAN4 up to now show that some mitigation techniques may be needed to meet the above requirement, such as A-MPR. Even some higher channel bandwidth should be limited in Band 1, especially when operating in the lower end of this band. So it is proposed to make the following modifications for TS36.101 in order to leave some place to address this co-existence issue. Exact value of A-MPR and number of RBs for each channel bandwidth need further study.
---------------------------------------------------------Start of the proposal--------------------------------------------------------

5.4.2.1 
Nominal channel bandwidth

Table 5.4.2.1-1 specifies the channel bandwidth and corresponding maximum number of transmitted resources blocks that are required to be supported to meet the reference receive sensitivity (clause 7.3.1) whilst meeting the maximum output power requirement.
Table 5.4.2.1-1: E-UTRA channel bandwidth
	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

	1
	-
	-
	25 
	50 
	[75] 
	[100] 
	FDD

	2
	6 
	15 
	25 
	50 
	[501]
	[501]
	FDD

	3
	6 
	15 
	25 
	50 
	[501]
	[501]
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	[251]
	-
	-
	FDD

	6
	-
	-
	25 
	[251]
	-
	-
	FDD

	7
	-
	-
	25 
	50 
	[501]
	[501]
	FDD

	8
	6 
	15
	25 
	[251]
	-
	-
	FDD

	9
	-
	-
	25 
	50 
	[501]
	[501]
	FDD

	10
	-
	-
	25 
	50 
	75 
	100 
	FDD

	11
	-
	-
	25 
	[251]
	[251]
	[251]
	FDD

	12
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	

	33
	-
	-
	25 
	50 
	75 
	100 
	TDD

	34
	-
	-
	25 
	50 
	75
	-
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	-
	-
	25 
	50 
	75 
	100 
	TDD

	38
	-
	-
	25 
	50 
	-
	-
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	
	50 
	75 
	100 
	TDD

	Note: Maximum number of UL  resources blocks allocated is less than the total resources blocks supported by the channel bandwidth 


<Next Section>
6.2.4 
UE Maximum Output Power with additional requirements 

Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall meet also additional requirements in a specific deployment scenario. To meet these additional requirements the concept of Additional Maximum Power Reduction A-MPR is introduced for the output power in Table 6.2.2-1 

For UE Power Class 3 the specific requirements and identified sub-clauses are specified in table 6.2.4-1 along with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified below in Table 6.2.4.-1 are in addition to the allowed MPR requirements specified in clause 6.2.3.

Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR) / Spectrum Emission requirements
	Network Signalling value
	Requirements (sub-clause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks
	A-MPR (dB)

	NS_01
	-
	-
	-
	
	

	NS_02
	6.6.2.4.1
	1, 6, 9,10,11
	10
	> [30]
	≤ 2

	NS_03
	6.6.2.2.1
	2, 4,10, 35, 36
	3
	>[5] 
	

	
	6.6.2.2.1
	2, 4,10, 35,36
	5
	>[5]
	

	
	6.6.2.2.1
	2, 4,10, 35,36
	10
	>[7]
	

	
	6.6.2.2.1
	2, 4,10,35,36
	15
	TBD
	

	
	6.6.2.2.1
	2, 4,10,35, 36
	20
	TBD
	

	NS_04
	6.6.2.2.2
	TBD
	TBD
	TBD
	

	NS_05
	6.6.3.3.1
	12
	10,15,20
	> [50] for QPSK
	≤ 1

	NS_06
	6.6.3.3.2
	1
	TBD
	TBD
	TBD

	..
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-

	Note1:
0 ≤A-MPR ≤ 3

Note2: Applicable when the edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to 1920MHz + the Channel BW assigned. Operations below this point are for further study.




<Next Section>
6.6.3.3
Additional spurious emissions 

These requirements are specified in terms of an additional spectrum emission requirement.
6.6.3.3.1
Minimum requirement (network signalled value "NS_05")

Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message. 
When "NS_05" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.1-1. 

Table 6.6.3.3.1-1: Additional requirements (PHS)

	ΔfOOB
(MHz)
	Channel bandwidth  / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	FUL_low
FUL_high

	-41
	-41
	-41
	-41
	-411
	-411
	300 KHz

	Note
1. Applicable when the edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to 1920MHz + the Channel BW assigned. Operations below this point are for further study.


6.6.3.3.2
Minimum requirement (network signalled value "NS_06")

Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message. 
When "NS_06" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.2-1. 

	Table 6.6.3.3.2-1: Additional requirements (UTRA TDD and LTE TDD)

ΔfOOB
(MHz)
	Channel bandwidth  / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	FUL_low
FUL_high

	-55
	-55
	-55
	-55
	-55
	-55
	MHz

	Note: applicable condition FFS



---------------------------------------------------------Start of the proposal--------------------------------------------------------

3. Conclusion
4. UE to UE interference between Band 1 and Band 33/39 is discussed in this document. It is seen from the document that some mitigation techniques need to be considered for 1920MHz frequency point. Also we propose to leave a room in the specification in order that we can study this issue in detail in subsequent RAN4 meetings. So, it is proposed to introduce the proposed text modification into 36.101
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