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1 Introduction
The channel bandwidths per operating band for UL-MIMO were discussed in Jacksonville [1]. There are questions on whether the channel bandwidths per operating band for UL-MIMO shall be defined in combination with CA Bandwidth class A and CA Bandwidth class C. Those questions were particularly about how to handle combinations of different features, such as MIMO, CA, and etc.

This paper elaborates this issue a little bit and text proposal on channel bandwidths for UL-MIMO is attached for approval.
2 Discussion
Regarding combination of different features, the follows have been approved and have been captured in sub-clause 4.3 in both 36.807 (1.0.0) and 36.101 (a.1.0):
“A terminal which support more than one feature (CA, UL-MIMO, eDL-MIMO and CPE) would need meet all of the separate corresponding requirements” 
The above statement clearly established the principle that an UE shall meet the separate requirements of the supported features. 
The requirements for CA and UL-MIMO shall be specified separately, additionally, for the following reasons:
1. Combo of CA and UL-MIMO create difficulties in specification implementation as future proven inputs.

2. CA and UL-MIMO may operate in different bands so the combination of CA and UL-MIMO can only apply to the subset of bands supporting CA and UL-MIMO simultaneously.
3. UL-MIMO with CA Band Class C for inter-band CA would potentially require 4 receivers which is currently not a practical requirement.
Requirements for terminal supporting both CA and UL-MIMO shall follow sub-clause 4.3 while a separate requirement for UL-MIMO for one carrier shall be established as the first step. 

3 Conclusion
Based on the analysis above, it’s proposed to specify UL-MIMO channel bandwidths per operating band for one carrier. Text proposal for [2] is attached for approval.
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<Start of TP for 36.807 v1.0.0>
5.6.1 Channel bandwidths per operating band

a) 
The requirements in this specification apply to the combination of channel bandwidths and operating bands shown in Table 5.6.1-1. The transmission bandwidth configuration in Table 5.6.1-1 shall be supported for each of the specified channel bandwidths. The same (symmetrical) channel bandwidth is specified for both the TX and RX path.

Table 5.6.1-1: E-UTRA channel bandwidth

	E-UTRA band / channel bandwidth

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

	1
	
	
	Yes
	 Yes
	 Yes
	 Yes

	2
	Yes
	Yes
	Yes
	Yes
	Yes[1]
	Yes[1]

	3
	Yes
	Yes
	Yes
	Yes
	Yes[1]
	Yes[1]

	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	5
	Yes
	Yes
	Yes
	Yes[1]
	
	

	6
	
	
	Yes
	Yes[1]
	
	

	7
	
	
	Yes
	Yes
	Yes
	Yes[1]

	8
	Yes
	Yes
	Yes
	Yes[1]
	
	

	9
	
	
	Yes
	Yes
	Yes[1]
	Yes[1]

	10
	
	
	Yes
	Yes
	Yes
	Yes

	11
	
	
	Yes
	Yes[1]
	
	

	12
	Yes
	Yes
	Yes[1]
	Yes[1]
	
	

	13
	
	
	Yes[1]
	Yes[1]
	
	

	14
	
	
	Yes[1]
	Yes[1]
	
	

	...
	
	
	
	
	
	

	17
	
	
	Yes[1]
	Yes[1]
	
	

	18
	
	
	Yes
	Yes[1]
	Yes[1]
	

	19
	
	
	Yes
	Yes[1]
	Yes[1]
	

	20
	
	
	Yes
	Yes[1]
	Yes[1]
	Yes[1]

	21
	
	
	Yes
	Yes[1]
	Yes[1]
	

	...
	
	
	
	
	
	

	33
	
	
	Yes 
	Yes
	Yes
	Yes

	34
	
	
	Yes
	Yes
	Yes
	

	35
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	36
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	37
	
	
	Yes
	Yes
	Yes
	Yes

	38
	
	
	Yes
	Yes
	Yes
	Yes

	39
	
	
	Yes
	Yes
	Yes
	Yes

	40
	
	
	Yes
	Yes
	Yes
	Yes

	NOTE 1:   bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (Clause 7.3) is allowed.


b) 
The use of different (asymmetrical)) channel bandwidth for the TX and RX is not precluded and is intended to form part of a later release.
5.6.1A 
Aggregated E-UTRA channel bandwidths per CA operating band

The requirements in this specification apply to the combination of CA bandwidth class and CA operating bands shown in Table 5.6.1A-1. 
Indexing letter in CA operating band acronym refers to supported CA bandwidth class. In case no CA bandwidth class is labelled acronym refers to all specified combinations of CA bandwidth class and CA operating band.

DL component carrier combinations for a given CA operating band shall be symmetrical in relation to channel centre unless stated otherwise in table 5.6.1A-1 or 5.6.1A-2.

Table 5.6.1A-1: Supported E-UTRA bandwidths per CA operating band for intra-band contiguous CA
	CA operating band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	CA_1C
	1
	
	
	
	
	Yes
	Yes

	CA_40C1
	40
	
	
	
	Yes
	Yes
	Yes

	Note1: Combinations of component carriers with unequal channel bandwidth should be considered. The maximum number of CCs for combination is two.


Table 5.6.1A-2: Supported E-UTRA bandwidths per CA operating band for inter-band CA
	CA operating / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	CA_1A-5A
	1
	
	
	FFS
	Yes
	FFS
	FFS

	
	5
	
	
	FFS
	Yes
	
	


5.6.1C
Channel bandwidths per operating band for UL MIMO

The requirements for UL MIMO apply for one carrier in operating bands listed in Table 5.5C-1 and with bandwidths according to Table 5.6.1-1 for the corresponding operating bands. 
<End of TP for 36.807 v1.0.0>
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