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1 Introduction
UL-MIMO up to 4 layers is introduced in LTE REL-10 to achieve the ITU-R requirements on peak data rate and peak spectrum efficiency [1]. This paper discusses the operating band and channel arrangement for UL-MIMO in Rel-10. Corresponding text proposal for the LTE Rel-10 UE TR36.807 [2] is given to address the analysis result. 
2 Discussion
In Rel-8, the maximum number of layer for DL-MIMO is captured by UE categories. Cat 1 UEs support 1 MIMO layer, Cat 2, 3, 4 UEs support up to 2 MIMO layers, and Cat 5 UEs support up to 4 MIMO layers. For all categories, an UE supports the same number of layers regardless of the frequency band. 
UL-MIMO capability in Rel-10 is band specific considering the difficulty to implement higher layer MIMO at lower frequency bands and the flexible configuration between intra-band CA and MIMO. It is a preference not limit the operating band of UL-MIMO in the specs and leave the operating band to the MIMO capability signalling, which is release independent. However, considering the test work load, it is a preference to limit the operating scenarios in Rel-10 timeline. RAN4 have a common understanding that 2 contiguous component carrier aggregations without UL-MIMO and single carrier with 2 layers is the higher priority in Rel-10. It should be noted from UE capability point of side, these two scenarios may be the same since the UE with capability of 1 CC with 2 layers can also support to 2 intra-band carrier aggregation with each CC 1 layer. To reduce the test workload, it is suggested to consider the 2 layers single carrier UL-MIMO for band 1, band 3, band 4 and band 40 first in Rel-10 timeline. While the UL-MIMO for other band can be supported in release independent way with the MIMO capability signalling. 

Proposal : Consider the 2 layers single carrier UL-MIMO for band 1, band 3, band 7 and band 40 first in Rel-10 timeline. The UL-MIMO for other band can be supported in release independent way by the MIMO capability signalling.
3 Conclusion
This paper discusses the operating band and channel arrangement for UL-MIMO in Rel-10. We give following proposals:
Proposal : Consider the 2 layers single carrier UL-MIMO for band 1, band 3, band 7 and band 40 first in Rel-10 timeline. The UL-MIMO for other band can be supported in release independent way by the MIMO capability signalling.
Corresponding text proposal for TR 36.807 v0.2.0 [2] is proposed.
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4 Operating bands and channel arrangement

5.1
General

5.2
Void

5.3
Void
5.4
Void

5.5
Operating bands

5.5A
CA Operating bands

CA operating bands will be based on the CA bands defined in Section 8 for CA intra band contiguous and non contiguous CA inter band 

As more and more deployment scenarios are agreed based on operators input derived from an operators list on Annex A those could be added on release independent manner

Table 5.5A-1; Intra band CA operating bands

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz  
	–
	2170 MHz
	FDD

	CA_40
	40
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	TDD


Table 5.5A-2: Inter band CA operating bands

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-5


	1
	1920 MHz
	–
	1980 MHz
	2110 MHz  
	–
	2170 MHz
	FDD



	
	5
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894 MHz
	


5.5C
Operating bands for UL-MIMO
UL-MIMO capability in Rel-10 is band specific considering the difficulty to implement higher layer MIMO at lower frequency bands and the flexible configuration between intra-band CA and MIMO. It is a preference not limit the operating band of UL-MIMO in the specs and leave the operating band to the MIMO capability signalling, which is release independent. However, considering the test work load, it is a preference to limit the operating scenarios in Rel-10 timeline. RAN4 have a common understanding that 2 contiguous component carrier aggregations without UL-MIMO and single carrier with 2 layers is the higher priority in Rel-10. It should be noted from UE capability point of side, these two scenarios may be the same since the UE with capability of 1 CC with 2 layers can also support to 2 intra-band carrier aggregation with each CC 1 layer. To reduce the test workload, it is suggested to consider the 2 layers single carrier UL-MIMO for band 1, band 3, band 7 and band 40 first in Rel-10 timeline. While the UL-MIMO for other band can be supported in release independent way with the MIMO capability signalling. 
5.6A
CA Channel bandwidth
<End of section>

<Next section: TP for Annex B >
B.5 Operating bands and channel arrangement

5.1
General

The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications.

NOTE:
Other operating bands and channel bandwidths may be considered in future releases.
5.2
Void

5.3
Void
5.4
Void
5.5
Operating bands

E-UTRA is designed to operate in the operating bands defined in Table 5.5-1.
Table 5.5-1 E-UTRA operating bands

	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
	

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD

	2
	1850 MHz 
	–
	1910  MHz
	1930 MHz 
	–
	1990 MHz
	FDD

	3
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	FDD

	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	FDD

	5
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894MHz
	FDD

	61
	830 MHz
	–
	840  MHz
	875 MHz 
	–
	885 MHz
	FDD

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	FDD

	8
	880 MHz
	–
	915 MHz
	925 MHz  
	–
	960 MHz
	FDD

	9
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz  
	–
	1879.9 MHz
	FDD

	10
	1710 MHz
	–
	1770 MHz
	2110 MHz 
	–
	2170 MHz
	FDD

	11
	1427.9 MHz 
	–
	1447.9 MHz 
	1475.9 MHz  
	–
	1495.9 MHz 
	FDD

	12
	698 MHz
	–
	716 MHz
	728 MHz
	–
	746 MHz
	FDD

	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD

	14
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	FDD

	15
	Reserved
	
	
	Reserved
	
	
	FDD

	16
	Reserved
	
	
	Reserved
	
	
	FDD

	17
	704 MHz 
	–
	716 MHz
	734 MHz
	–
	746 MHz
	FDD

	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	FDD

	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	FDD

	...
	
	
	
	
	
	
	

	33
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	TDD

	34
	2010 MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	TDD

	35
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	TDD

	36
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	TDD

	37
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	TDD

	38
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	TDD

	39
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	TDD

	40
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	TDD

	Note 1: Band 6 is not applicable


5.5A
CA Operating bands

E-UTRA carrier aggregation is designed to operate in the operating bands defined in Tables 5.5A-1 and 5.5A-2.
Table 5.5A-1 Intra band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz  
	–
	2170 MHz
	FDD

	CA_40
	40
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	TDD


Table 5.5A-2 Inter band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-5


	1
	1920 MHz
	–
	1980 MHz
	2110 MHz  
	–
	2170 MHz
	FDD



	
	5
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894 MHz
	


5.5C
Operating bands for UL-MIMO
E-UTRA UL-MIMO in Rel-10 is designed to operate in the operating bands defined in Tables 5.5C-1.

Table 5.5C-1 UL-MIMO operating bands
	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
	

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD

	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	40
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	TDD


5.6
Channel bandwidth

5.7
Channel arrangement

<End of TP >
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