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Abstract 
This document looks how band information is specified in the TS36.101 specifications for UE category 0 or MTC and proposes a new Category O band
1 [bookmark: _Toc354623709]Background
In TS36.101 subclause 4.3A, Suffix E has been allocated to specify the additional requirements need to support UE category 0 where a category 0 UE is designated to support MTC. This is shown below 
[image: ]
However the normal procedure when we define a suffix is to also indicate which band would support this additional feature. However, we note there is no operating band defined for UE category O as shown below in Section 5 shown below.
[image: ]
The only band information for a UE category O is provided in the subclause 7.3.1E (Minimum requirements (QPSK) for UE category O) which is copied below 

[image: ]
In this case Table 7.3.1E-1A and Table 7.3.1E-1B shows B2, B3, B4, B5, B8, B13, B20, B39 and B41 are the bands defined which will support a Category 0 UE 
2 Discussion 
The focus of the work item as defined [1] is to specify 1.4 MHz operation at the terminal within any LTE system bandwidth, allowing operators to multiplex reduced bandwidth MTC devices and regular devices in their existing LTE deployments. Continuing the normative work started in Release 12, the key focus for Release 13 is to define a new low complexity UE category type that supports reduced bandwidth, reduced transmit power, reduced support for downlink transmission modes, ultra-long battery life via power consumption reduction techniques and extended coverage operation. In this case, sufficient clarity should be provided in the specification to indicate which bands support category 0 devices in TS 36.101 Section 5 (Operating bands and channel arrangements) 
At the last R4 meeting there were ongoing discussion relating to UE maximum transmission power level for new Power Class. Furthermore, as the work progresses in R4 many RF parameters will need to be uniquely linked with category 0 devices.  Therefore, it is proposed that a new sub-clause is created in Section 5 called 5.5D (Operating band for category O devices). In the future we can also add future suffix E sub clauses in other areas i.e. for category E power classes. Based on this approach we propose adding the following Table to TS36.101 
5.5E	Operating bands for Category 0 devices 
E-UTRA Category 0 devices is designed to operate in the operating bands defined in Table 5.5E-1.
	E‑UTRA Cat. 0 Band
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	FDD
	HD-FDD
	TDD

	2
	2
	1850 MHz
	–
	1910 MHz
	1850 MHz
	–
	1910 MHz
	YES
	YES
	

	3
	3
	1710 MHz
	–
	1785 MHz
	1710 MHz
	–
	1785 MHz
	YES
	YES
	

	4
	4
	1710 MHz
	–
	1755 MHz
	1710 MHz
	–
	1755 MHz
	YES
	YES
	

	5
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	YES
	YES
	

	8
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	YES
	YES
	

	13
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	YES
	YES
	

	20
	20
	832 MHz
	–
	862 MHz
	832 MHz
	–
	862 MHz
	
	
	

	39
	39
	1880 MHz
	–
	1920 MHz
	1920 MHz
	–
	748 MHz
	
	
	YES

	41
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	
	
	YES


In this case there is clear identity of which bands support a category O device and the associated duplex mode of operation.
3. New Band supporting Category 0 Devices
From the work item objectives we note the key MTC goal is to improve by 15dB the coverage of delay-tolerant MTC devices, allowing operators to reach MTC devices in poor coverage conditions. Two of the issues associated with MSS application are obtaining sufficient link budget to address coverage and also addressing the increase in latency associated with large link distances which would be of significant value. For bands which support both satellite and terrestrial services. Since B65 will support both MSS and CGC services we propose to add B65 to the list of support bands 
	E‑UTRA Cat. 0 Band
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	FDD
	HD-FDD
	TDD

	65
	65
	1920 MHz
	–
	2010 MHz
	2100 MHz
	–
	2200 MHz
	YES
	YES
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[1]  	RP-141865 : Further LTE Physical Layer Enhancements for MTC
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4.3 A   Applicability of minimum requirements (CA, UL - MIMO,  ProSe , Dual Connectivity ,  UE category 0 )   The requirements  in clause s 5, 6 and 7  which are specific to CA, UL - M IMO ,  ProSe , Dual Connectivity   and    UE  category 0   are specified as suffix A, B, C, D , E   where;    a)   Suffix A additional requirements need to support CA   b)   Suffix B additional requirements need to support  UL - MIMO   c)   Suffix C additional requirements need to support  Dual Connectivity   d)   Suffix D additional requirements need to support  ProSe   e )   Suffix  E   additional requirements need to support UE category 0  
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7.3.1 E   Minimum requirements (QPSK) for UE category 0   The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in  Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD  for the DL - signal as  described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1 E - 1 A/ Table 7.3.1 E - 1 B   and Table 7.3.1 E - 2 .   Table 7.3.1 E - 1 A : Reference sensitivity for  FDD and TDD  UE category 0   QPSK P REFSENS    

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  

2  - 100.2  - 97.2  - 95.5  - 92.5  - 90.7  - 89.5  FDD  

3  - 99.2  - 96.2  - 94.5  - 91.5  - 89.7  - 88.5  FDD  

4  - 102.2  - 99.2  - 97.5  - 94.5  - 92.7  - 91.5  FDD  

5  - 100.7  - 97.7  - 95.5  - 92.5    FDD  

8  - 9 9.7  - 96.7  - 94.5  - 91.5    FDD  

13    - 94  - 91    FDD  

20    - 94.5  - 91.5  - 88. 2  - 87  FDD  

39    - 97.5  - 9 4.5  - 9 2 . 7  - 9 1.5  TDD  

41    - 9 5.5  - 9 2.5  - 9 0 . 7  - 89.5  TDD  

NOTE 1:   The transmitter shall be set to P UMAX   as defined in subclause 6.2.5   NOTE 2:   Reference measurement c hannel is A.3.2 with one sided dynamic  OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1  

  Table 7.3.1 E - 1 B : Reference sensitivity for  HD - FDD  UE category 0   QPSK P REFSENS    

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  

2  - 101  - 98  - 96.3  - 93.3  - 91.5  - 90.3  HD - FDD  

3  - 100  - 97  - 95.3  - 92.3  - 90.5  - 89.3  HD - FDD  

4  - 103  - 100  - 98.3  - 95.3  - 93.5  - 92.3  HD - FDD  

5  - 101.5  - 98.5  - 96.3  - 93.3    HD - FDD  

8  - 100.5  - 97.5  - 95.3  - 92.3    HD - FDD  

13    - 95.3  - 92.3    HD - FDD  

20    - 95.3  - 92.3  - 89.5  - 88.3  HD - FDD  

NOTE 1:   The transmitter shall be set to P UMAX   as defined in subclause 6.2.5   NOTE 2:   Reference measurement channel is A.3.2 with one sided dynamic OCNG  Pattern OP.1 FDD/TDD as described in Annex A .5.1.1/A.5.2.1  

 


