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1. Introduction
Dual connectivity was approved in [1], and lot of discussions has been going on in RAN2. In this contribution, we discuss the band combination issues for dual connectivity. 
2. Discussion

The Dual connectivity feature in Rel-12 assumes the following: (1) dual Tx/Rx is the baseline assumption, and (2) non-ideal backhaul is assumed. Besides, we have agreed in RAN4 to only consider inter-band deployment and 1CC per CG in Rel-12 timeframe. It is worth noting here that, similar to inter-band CA, dual connectivity in Rel-12 will require separate TRX for the links between MeNB and SeNB. Thus, many RF requirements will be similar to CA. This essentially means that the completion of at least one band combination under 2UL inter-band CA WI is a requirement for completion of dual connectivity WI. 

Observation: The completion of dual connectivity WI depends on the completion of 2UL inter-band CA WI.

Since all UEs that support 2UL CA may not be able to support dual connectivity (since there are separate MAC entities, bearer splitting capabilities, etc in dual connectivity), there is a need to signal per band or band combination UE capability signalling for dual connectivity, similar to CA. This is denoted as DC_x-y in [2]. This will distinguish the configurations supporting CA from the configurations UEs supporting dual connectivity and vice versa. This is discussed in [2].  

It is worth noting here that, defining the specific DC configurations (i.e. DC_x_y) could be solved by including all approved band combinations for Rel-12 CA configuration with 2UL for corresponding dual connectivity operations. For example, if CA_xA-yA with 2UL is completed in Rel-12, then DC_xA-yA can be included in the table mentioned in draft CR.

Proposal-1: Completed CA configurations with 2UL CA combinations can be directly added in the table for operating bands for dual connectivity.
In future, when a new CA configuration with 2UL is completed in Rel-13 timeframe or later, then the corresponding DC configuration will also be added into dual connectivity operating band table automatically. This could be handled in the feature CR for the relevant CA configuration when it would be approved.

Proposal-2: In Rel-13 and beyond, then a CA configuration with 2UL is completed, then corresponding DC configuration will be included in dual connectivity operating bands table automatically. 
3. Draft CR: 36.101

Based on the discussions above, we propose to include the operating bands for dual connectivity in 36.101 in following way. The DC configurations are defined based on corresponding CA configurations with 2 UL that are included in [3], which was the proposed draft CR for CA configurations with 2UL inter-band cases. The entries in Table 5.5.C-1 below is shown as an example. The final entries will depend on the agreed feature CR for 2UL inter-band CA.    

--------------------<Start of the change>----------------------------

5.5B
Operating bands for UL-MIMO

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

Table 5.5B-1: Void
5.5C
Operating bands for Dual Connectivity

E-UTRA dual connectivity is designed to operate in the operating bands defined in Table 5.5C-1. As specified in Section 4.3A, requirements for dual connectivity in certain band combination will be compliant to requirements for EUTRA CA configurations with 2UL for that particular band combination.
Table 5.5C-1: Inter-band dual connectivity operating bands (two bands)
	E-UTRA DC 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
	

	DC_1-3
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	

	DC_1-5
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	DC_1-7
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	DC_1-8
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	DC_1-19
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	DC_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
	

	DC_2-4
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	

	DC_2-13
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	DC_3-5
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	DC_3-7
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	DC_3-8
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	DC_3-19
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	DC_3-20
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	DC_3-26
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	

	DC_4-7
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	DC_4-12
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	DC_4-13
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	

	DC_4-17
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	
	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	

	DC_5-7
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	DC_5-12
	5 
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	

	DC_5-17
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	FDD

	
	17
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	

	DC_7-20
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	

	DC_7-28
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	

	DC_19-21
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	

	DC_39-41
	39
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD

	
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	

	Note 1: Requirements for the above band combinations are defined in the sections corresponding to the indicated EUTRA-CA configurations with 2 UL in the same band combination.
Note 2:  UE requirements are applicable only for synchronized dual connectivity for TDD inter-band CA configurations.


5.6
Channel bandwidth

Requirements in present document are specified for the channel bandwidths listed in Table 5.6-1.
---------------------<End of the change>-----------------------------
Proposal-3: A new section in 36.101 will be included, Section 5.5C and all corresponding DC configurations for completed CA configurations with 2ULin Rel-12 time will be included in the dual connectivity operating bands table .

Corresponding changes in 36.104 and 36.141 is also needed, i.e. a new table (e.g. Table 5.5-4 in Section 5.5) with information regarding operating bands for dual connectivity need to be added in Section 5.5 in 36.104 and 36.141. 

3. Conclusion

In this contribution, we present out thoughts on RAN4 impact related to dual connectivity. We propose the following:
Proposal-1: Completed CA configurations with 2UL CA combinations can be directly added in the table for operating bands for dual connectivity.
Proposal-2: In Rel-13 and beyond, when a CA configuration with 2UL is completed, then corresponding DC configuration will be included in dual connectivity operating bands table automatically. 

Proposal-3: A new section in 36.101 will be included, Section 5.5C and all corresponding DC configurations for completed CA configurations with 2ULin Rel-12 time will be included in the dual connectivity operating bands table .
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