
3GPP TSG RAN WG5 Meeting #55
( R5-121311
Prague, Czech Republic, 21 - 25 May 2012
	Title:
	Discussion and text proposal for CA discussion start timing of new Band combination

	Source:
	NTT DOCOMO, INC., Panasonic, NEC

	Agenda Item:
	5.5.10.5

	Document for:
	Discussion and endorsement


1
Introduction
The Carrier Aggregation (CA) discussion for existing band combination was started at RAN5#53. However, the existing inter-band combination (which is Band 1 and Band 5) will not be used for specific operators. At the RAN#54, WIs for CA of Band 1 and Band 19 and of Band 1 and Band 21 were approved. The discussion has been already started in RAN4 and in each case the WI completion date is RAN#57 (Sep 2012).
2
Discussion
2.1 Schedule discussion
Currently, NTT DOCOMO is considering its CA launch schedule in 2014 and have plans to operate inter-band CA using combinations of Band 1 and Band 19 and of Band 1 and Band 21. Taking into consideration the necessary SS development period, these new combination discussion in RAN5 need to be started ASAP. According to the WP of each band combination in RAN4, these WIs will be complete by RAN4#63 (May 2012). In addition, as described in TS 36.307 [1], frequency band is release independent and at RAN4#63, the CR for release independence of inter-band/intra-band CA configurations will be agreed. Based on this situation, the associated discussion can be started from RAN5#56 in the part of Release 10.
Proposal#1: It is proposed that the discussion of Inter-band CA using the combination of Band 1 and Band 19 and of Band 1 and Band 21 in RAN5 is started at RAN5#55 (May 2012).
2.2 Test volume discussion due to a number of combinations
At least so far, this band combination is completely specific to NTT DOCOMO’s deployment since Band 19 and Band 21 will only be deployed by NTT DOCOMO and 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.

[image: image1.emf]1.92 1.98 2.11 2.17 GHz

SOFTBANK

MOBILE

SOFTBANK

MOBILE

NTT DOCOMO NTT DOCOMO KDDI KDDI

1.94 1.96 2.13 2.15


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.
Inter-band CA operating band of CA_1-19 and CA_1-21 are described as shown in Table 2.2-1 and 2.2-2.
Table 2.2-1: Inter-band CA operating bands of CA_1-19
	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_1-19
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	NOTE 1: A single uplink component carrier of either Band 1 or Band 19 shall be used at any time.


Table 2.2-2: Inter-band CA operating bands of CA_1-21
	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.


In [2] and [3], the channel bandwidths per operating band for this CA are described as shown in Table 2.2-3.

Table 2.2-3: Supported E-UTRA bandwidths per CA configuration for inter-band CA
	
	Channel bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Operating band
	1
	✔
	✔
	✔
	✔

	
	19
	✔
	✔
	✔
	-

	
	21
	✔
	✔
	✔
	-


Table 2.2-4 clearly shows all the combinations for inter-band CA operating band of CA_1-19 and CA_1-21. It can be seen that the number of the combinations of channel bandwidths seems very large. This is, however, what NTT DOCOMO considers necessary for the future operational scenario, although the details are still under the internal discussion.
Table 2.2-4: 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-19A
	E-UTRA Bands
	Band 1

	
	Band 19
	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

	CA_1A-21A
	E-UTRA Bands
	Band 1

	
	Band 21
	5 MHz
	Yes
	Yes
	Yes
	Yes

	
	
	10 MHz
	Yes
	Yes
	Yes
	Yes

	
	
	15 MHz
	Yes
	Yes
	Yes
	Yes


In addition, it is clear that the CA specifications will produce a high number of test points and we must consider how to reduce this quantity as a matter of urgency. Note that if we limit the available frequency range of Band 1 in a CA mode in these band combinations, we can reduce the number of test points by down to 1/3 compared to the case without any limitation, due to omitting the test points for low and high frequency range. Naturally the reduction of tests needs to be discussed in RAN5 against the background of real deployments.
Propsal#2: It is proposed that the TRx TCs for Inter-band CA at the combination of Band 1 and Band 19 and of Band 1 and Band 21 should be developed in much more detail than for other general inter-band CA combinations because the available frequency range of Band 1 for these band combination is limited to the middle of Band 1 when CA is configured.
3
Conclusion
In this document, it is proposed to start discussing Inter-band CA at the combination of Band 1 and Band 19 and of Band 1 and Band 21 at RAN5#55 and also to consider the test point volume due to a number of combinations at that time. If these proposals are endorsed, NTT DOCOMO will provide CRs for addition of these combinations at RAN5#56.
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