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1. Introduction

In the RAN#54 meeting, LTE Advanced Carrier Aggregation of Band 1 and Band 21 WI was approved [1]. In this contribution, we study the specific requirements in TS 36.101 for this band combination. Finally, TP is provided to the inter-band CA TR[2].
2. Discussion

2.1. Specific requirements for CA of Band 1 and Band 21
First of all, it should be noted that the feature of this WI is limited to 1 CC for UL and 2 CCs for DL. Before entering the detailed studies, Table 2.1-1 summarizes the specific requirements in TS36.101 to be considered in this band combination.
Table 2.1-1: Specific requirements

	Section
	Title
	Requirements which should be made clear

	5.5A
	Operating bands for CA
	Available frequency range for CA

	5.6A.1
	Channel bandwidths per operating band for CA
	Supported E-UTRA channel bandwidth combinations per CA configurations respectively.

	6.2.5A
	Configured transmitted power for CA
	This band combination does not belong to any Categories. Therefore, we handle both ΔTIB,c and ΔRIB in an independent manner.

	7.3.1
	Minimum requirements (QPSK) 
	


2.2. Operating band for CA
At least so far, this band combination is completely specific to NTT DOCOMO’s deployment since Band 21 will be deployed by only NTT DOCOMO as well as only in Japan. Accordingly, this means that when a terminal supports this CA combination in a CA mode, the available frequency range of Band 1 is also limited, i.e., 1940-1960 MHz in UL and 2130-2150 MHz in DL, as shown in Figure 2.2-1.
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Figure 2.2-1: Spectrum allocation for Band 1 in Japan
Considering the real deployment scenario, the available frequency range of Band 1 for this band combination is limited to the middle of Band 1 when CA is configured.

In addition, it is easily expected that the CA specification will produce a number of test cases, and how to reduce the test cases should be highly considered. Note that if we limit the available frequency range of Band 1 in a CA mode in this band combination, we can reduce the number of test cases by down to 1/3 compared to the case without any limitation due to omitting the test cases for low and high frequency range.
On the other hands, the limitation will lead to a lack of flexibility to cope with unexpected future situations. Thus, as the requirements in TS 36.101, we propose the texts as shown in Table 2.2-1. How to reduce the number of tests will be discussed in RAN5 considering the above current real deployment.
Table 2.2-1: 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 transmit1
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-21
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	

	NOTE 1: A single uplink component carrier of either Band 1 or Band 21 shall be used at any time.


2.3. Channel bandwidths per operating band for CA
In [1], the channel bandwidths per operating band for this CA are proposed as shown in Table 2.3-1.

Table 2.3-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	
	Channel bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Operating band
	1
	✔
	✔
	✔
	✔

	
	21
	✔
	✔
	✔
	-


It is, however, not clear whether every single possible combination is proposed or not. Thus, we would like to clarify our proposal as shown in Table 2.3-2.

Table 2.3-2: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	E-UTRA CA Configuration
	Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA_1A-21A
	E-UTRA Bands
	Band 1

	
	Band 21
	CBW
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	
	
	5 MHz
	Yes
	Yes
	Yes
	Yes

	
	
	10 MHz
	Yes
	Yes
	Yes
	Yes

	
	
	15 MHz
	Yes
	Yes
	Yes
	Yes


As we can see in the above Table 2.3-2, the number of the combinations of channel bandwidths seems very large. This is, however, so far what we need for the future possible operation scenario, although the details are still under the internal discussion.
2.4.  How to handle insertion loss: ΔTIB,c and ΔRIB
First of all, it would be highly beneficial that which category this band combination belongs to. As will be discussed in [2], it does not belong to any Categories captured in [3]. Therefore, we discuss how to handle insertion loss in an independent way from [4]. The detaled data on diplexer, quadplexer and the other new solution will be provided in RAN4#62bis. In addition, how to handle both ΔTIB,c and ΔRIB for this band combination will be discussed including their necessity.
3. Conclusion

In this contribution, we discussed the specific requirements in TS 36.101 for CA of Band 1 and Band 21 combination. The followings are proposed.
· Operating bands for CA
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-21
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	

	NOTE 1: A single uplink component carrier of either Band 1 or Band 21 shall be used at any time.


· Channel bandwidths per operating band for CA
	E-UTRA CA Configuration
	Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA_1A-21A
	E-UTRA Bands
	Band 1

	
	Band 21
	CBW
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	
	
	5 MHz
	Yes
	Yes
	Yes
	Yes

	
	
	10 MHz
	Yes
	Yes
	Yes
	Yes

	
	
	15 MHz
	Yes
	Yes
	Yes
	Yes


· The amount of relaxation for configured transmitted power and REFSENS relaxation
How to handle insertion loss for this band combination is discussed in an independent way from [4]. The detailed data on diplexer, quadplexer and the other new solution will be provided in RAN4#62bis. In addition, how to handle both ΔTIB,c and ΔRIB for this band combination will be discussed including their necessity in RAN4#62bis.
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6.1

Class A1. Low-high band combination without harmonic relation between bands
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Table 6.1.x-1 Inter-band non-contiguous CA
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-21
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	

	NOTE 1: A single uplink component carrier of either Band 1 or Band 21 shall be used at any time.


6.1.X.1

List of specific combination issues
6.1.X.1.1
Channel bandwidths per operating band for CA

Table 6.1.X.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	E-UTRA CA Configuration
	Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA_1A-21A
	E-UTRA Bands
	Band 1

	
	Band 21
	CBW
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	
	
	5 MHz
	Yes
	Yes
	Yes
	Yes

	
	
	10 MHz
	Yes
	Yes
	Yes
	Yes

	
	
	15 MHz
	Yes
	Yes
	Yes
	Yes
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