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1
Introduction
Following the suggestion in [1] that the frequency range of the MSS band should be harmonized between Region 1 and Region 3, RAN4#74bis agreed that a 2x90 MHz band plan should also be selected for the Region 3 study item.  A WF for handling the region-specific issues was developed in [2], one of the agreements is as follows: 
b)    The agenda item for FS_LTE_1980_2170_Korea should be used to cover Region 3 issues in line with the study item objectives and therefore address only co-existence below the operating band (i.e. PHS/B39) and above the operating band (i.e. B34). Any agreement or proposal for Region 3 should be maintained in the existing study item report. Simulation results as requested in [1] should be presented under this agenda item. Once this work is completed the study item can be closed. If the information contained in study item report is of sufficient maturity and does not delay the agreed Region 1 work item, than RAN4 should consider updating the Region 1 work item so a harmonized CR can be developed to address both Region 1 and Region 33

This contribution proposes how to move forward with the co-existence requirement specifications for Region 3.
2
Discussion

2.1
Co-existence with 3GPP bands adjacent to the 2x90MHz band at 2GHz
At RAN4#74bis, it was agreed that “UEs that support the 2GHz band, should also support Band 1”. This means that a dedicated Band 1 filter must be implemented in these UEs to fulfil the Band 1 spurious emission requirements for protection of Band 34. The Band 1 spurious emission requirements for protection of Band 39 and PHS should also be fulfilled by means of RB restrictions and A-MPR, respectively, accordingly to Band 1 requirements specification. 
Looking at co-existence with the 2GHz band (or Band [65]) with other adjacent bands, we therefore focus on the use of the 2x90MHz duplexer. Since Band 34 and Band 39 are adjacent to this band, no filter rejection can be achieved. Thus, NS and associated A-MPR are necessary for protection of these bands. Figure 2.1-1 illustrates the 3GPP bands around 2 GHz.

Figure 2.1-1: 3GPP bands at 2 GHz
The Band 34 protection from Band 1 UE emissions is -50 dBm/MHz. This is the standard UE spurious emissions for UE-UE co-existence which ensures protection to the victim UE . However, this protection level is not feasible when victim and aggressor bands are adjacent. 

A compromise between victim degradation and impact on the aggressor needs to be found. One possible compromise is to specify the victim protection emission level at certain frequency separation (offset) from the aggressor channel. The standard UE unwanted emissions requirement then applies in the gap between the aggressor channel and the victim band. A-MPR simulations assuming 5 and 10MHz offset between victim and aggressor have previously been done [3]. Furthermore a relaxed victim protection level obtained at a practical A-MPR but that still ensures UE-UE coexistence can be considered.  
Proposal 1: for Band 34 protection  investigate A-MPR for a 5, 10, 15, 20MHz E-UTRA carrier to fulfil -50dBm/MHz or -40dBm/MHz with 5MHz offset
Band 39 protection from Band 1 UE is specified in TS 36.101 as in the Table 2.1-1. This requirement was added after Band 1 was specified, which made it impossible to add an NS value with associated A-MPR. Thus, a low emission level was not possible to be supported unless accepting ok. very large RB restrictions. 
Table 2.1-1: Band 1 UL emissions towards Band 39 (TS 36.101)
	Frequency range
	1880
	
	1895
	-40
	1
	15,27

	Frequency range
	1895
	
	1915
	-15.5
	5
	15, 26, 27

	Frequency range
	1915
	
	1920
	+1.6
	5
	15, 26, 27

	…

NOTE 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

…

NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.

NOTE 27:
This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.




The 2GHz band cover the Band 1 range. This allows for the definition of an NS value with an associated A-MPR for improved Band 39 protection. In fact, both Band 39 and Band 34 protection needs to be specified. Both are TDD bands adjacent to the 2 GHz band. The same protection level should be specified for these bands.. 
Proposal 2: to specify the same UE spurious emissions for Band 34 and Band 39 protection from a UE transmitting in Band [65] 
The same A-MPR simulations can be used for Band 34 and Band 39 protection. 
Two NS values are needed for the specification of Band 34 and Band 39 protection. However, the network can only signal one NS associated to a band number. It should also be investigated that the (new) requirements for Band 34 and Band 39 protection can be met simultaneously. 
In the scenario on which the LTE carrier is within 1920-1980MHz, the Band [65] UE could use the Band 1 filter path (from the split duplexer architecture) to ensure -50 dBm/MHz at Band 34 and signal the NS for Band 39 protection. Another alternative would be that the UE uses the 90MHz filter path. If the LTE carrier is within 1980-2010 MHz, the 90MHz filter path is the only alternative. In the case on which the device uses the 90MHz path, both Band 34 and Band 39 protection needs to be fulfilled. Figure 2.1-2 illustrates this principle. For the purpose of discussion, we refer to NS1 (and A-MPR1) for B39 protection and NS2 (and A-MPR2) for B34 protection. X dBm/MHz indicates the Band 34 and Band 39 protection from Band [65], which is at this point under discussion

Figure 2.1-2: Emissions from Band [65] UE to protect Band 34 and Band 39 simultaneously
Proposal 3: study the fulfilment of both Band 34 and Band 39 protection simultaneously.
2.2
PHS protection

PHS protection, see Table 2.2-1, is associated to NS_05 in TS 36.101. This is a regulatory requirement and should be maintained for emissions from a UE operating in Band [65] 
 Table 2.2-1: Additional requirements (PHS) (TS 36.101)
	Frequency band

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

	
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	
	

	1884.5 f 1915.7
	-41
	-41
	-41
	-41
	300 KHz
	1

	NOTE 1:
Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned, where channel BW is as defined in subclause 5.6. Additional restrictions apply for operations below this point.


Proposal 4: -41dBm/300kHz requirement for PHS protection within 1884.5 and 1915.7 MHz is specified for the 2GHz band
RB restrictions are currently defined associated with NS_05  for UE emissions at the lowest frequencies of Band 1.

	Table 2.2-2: RB restrictions for additional requirement (PHS) (TS 36.101)
15 MHz channel bandwidth with fc = 1932.5 MHz

	RBstart
	0-7
	8-66
	67-74

	LCRB
	N/A
	≤ MIN(30, 67 – RBstart)
	N/A

	20 MHz channel bandwidth with fc = 1930 MHz

	RBstart
	0-23
	24-75
	76-99

	LCRB
	N/A
	≤ MIN(24, 76 – RBstart)
	N/A


The value NS_05 can still be used for indicating the PHS requirement but A-MPR could be also used by the low channels when the UE is operated in Band [65] instead of RB restrictions
Proposal 5: Associate NS_05 with Band [65] and derive A-MPR
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50
	≤ 1

	NS_05
	6.6.3.3.1
	[65]
	10,15,20
	See Table xxx


PHS protection is required in Japan. At the same time, Band 34 also needs to be protected. It needs to be ensured that both requirements can be met at the same time. The same principle as explained above for simultaneous fulfilment of Band 34 and Band 39 protection applies. 

The Band [65] UE can use the Band 1 filter to fulfil Band 34 protection and NS_05 (with associated A-MPR) for PHS protection. This UE could also use the 90MHz filter, in which case, PHS protection should be met when NS2 is signalled (Band 34 protection) and Band 34 protection should also be met when NS_05 is signalled.

Figure 2.2-1: Emissions from Band [65] UE to protect Band 34 and Band 39 simultaneously
Proposal 6: study the fulfilment of both Band 34 and PHS protection simultaneously.
3 Proposal
The following is proposed as a WF for the co-existence between the 2GHz band and Band 34, Band 39 and PHS 

· Proposal 1: for Band 34 protection  investigate A-MPR for a 5, 10, 15, 20MHz E-UTRA carrier to fulfil -50dBm/MHz or -40dBm/MHz with 5MHz offset
· Proposal 2: to specify the same UE spurious emissions for Band 34 and Band 39 protection from a UE transmitting in Band [65] 
· Proposal 3: study the fulfilment of both Band 34 and Band 39 protection simultaneously.
· Proposal 4: -41dBm/300kHz requirement for PHS protection within 1884.5 and 1915.7 MHz is specified for the 2GHz band

· Proposal 5: Associate NS_05 with Band [65] and derive A-MPR

· Proposal 6: study the fulfilment of both Band 34 and PHS protection simultaneously.
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