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1 Introduction
In [1], RAN4 has agreed on separate synchronized and/or unsynchronized UE capabilities for dual connectivity, while perUE or perDC configuration capability signalling is left for further discussions.

In this contribution, we describe our understanding on UE capability signalling for dual connectivity.  

2 Signalling vs requirements

In our understanding, due to the nature of the features, it is reasonable to assume that the dual connectivity design largely follows the evolution paths of CA work in RAN4. Since the RF front end architectures are similar for dual connectivity (DC) and CA, it is reasonable to maintain similar evolution paths for dual connectivity as in CA. With this understanding, we propose the following:
Proposal-1: In Rel-12 existing UE RF requirements for CA configuration with 2UL for a particular band combination shall apply to a UE which is dual connectivity capable for that CA configuration except for Pcmax definition for unsynchronized dual connectivity.
3 “Per DC configuration” capability signalling

Since the sync/unsync capability (either synchronized operation only or both synchronized and unsynchronized operation can be supported by the UE) can be a per-UE capability, as well as it can be per band or band combination combinations capability, it is preferable to have UE capability options on per band or band combinations where whether a UE is capable to support sync/unsync dual connectivity per band or band combinations is reported by the UE.  Moreover, a UE may be able to support dual connectivity on more than one band or band combinations, however not able to support unsynchronized dual connectivity in all of them, thus, having per band or band combinations UE capability signaling is more reasonable. 

We propose to define following as “DC configuration” in TS 36.101:

DC                Dual Connectivity

DC_xA-yA   DC for band X and Band Y where X and Y are the applicable E-UTRA operating band

The UE capability signaling can include (sync or sync+unsync) indication per DC configuration. So, the example signaling becomes as follows:

· Ex: DC_xA-yA , UL/DL = DC_xA-yA_DC(sync, async+sync)
· Ex: DC_pA-qA , UL/DL = DC_pA-qA_DC(sync, async+sync)
Proposal-2: UE should indicate dual connectivity support on per DC configuration basis together with its capability to support either synchronized operation only or both synchronized and unsynchronized operation simultaneously in that DC configuration.
Here, UE indicating that it supports synchronized and unsynchronized capability simultaneously should mean that following two scenarios are supported by the UE:
1. UE is capable to support DC in any of synchronized and unsynchronized operations;
2. UE is capable to support DC simultaneously in both synchronized and unsynchronized operations i.e. certain CCs in synchronized operation and others in unsynchronized operation.

In Rel-12 dual connectivity deployment as agreed in RAN4 earlier, there will be only two CCs in total, so only the first case will apply, however case (2) will be relevant for future releases.
For the purpose of signaling for beyond Rel-12 dual connectivity, also we propose separate signaling for UL and DL dual connectivity. This is in line with CA capability signaling. For future proof signaling, this can also be defined: e.g. for a case of 3DL dual connectivity, we can define: DC_xA-yA-zA, DL, (sync{xA-yA},sync+unsync{yA-zA}). 
Proposal-3: Separate signaling for UL and DL dual connectivity is required.
Proposal-4: For more than two CCs, the UE may indicate its synch or unsynch capability for the component DC configurations.  
4 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. 
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. 
--------------------<Start of the change>----------------------------

4.1 3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ABS
Almost Blank Subframe 

ACLR
Adjacent Channel Leakage Ratio

ACS
Adjacent Channel Selectivity

A-MPR
Additional Maximum Power Reduction

AWGN
Additive White Gaussian Noise

BS
Base Station

CA
Carrier Aggregation

CA_X
CA for band X where X is the applicable E-UTRA operating band

CA_X-X
Non-contiguous intra band CA for band X where X is the applicable E-UTRA operating band 

CA_X-Y
CA for band X and Band Y where X and Y are the applicable E-UTRA operating band 

CC
Component Carriers 

CPE
Customer Premise Equipment

CPE_X
Customer Premise Equipment for E-UTRA operating band X

CW
Continuous Wave
DC
Dual Connectivity

DC_X-Y
DC for band X and Band Y where X and Y are the applicable E-UTRA operating band

DL
Downlink 

DIP
Dominant Interferer Proportion

eDL-MIMO
Down 
Link Multiple Antenna transmission 

EARFCN 
E-UTRA Absolute Radio Frequency Channel Number

EPRE
Energy Per Resource Element

E-UTRA 
Evolved UMTS Terrestrial Radio Access

EUTRAN
Evolved UMTS Terrestrial Radio Access Network

EVM
Error Vector Magnitude

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

HD-FDD
Half- Duplex FDD

MCS
Modulation and Coding Scheme

MOP
Maximum Output Power 

MPR
Maximum Power Reduction

MSD
Maximum Sensitivity Degradation

OCNG
OFDMA Channel Noise Generator

OFDMA
Orthogonal Frequency Division Multiple Access 

OOB
Out-of-band

PA
Power Amplifier 

PCC
Primary Component Carrier

P-MPR
Power Management Maximum Power Reduction

PSS
Primary Synchronization Signal

PSS_RA
PSS-to-RS EPRE ratio for the channel PSS

RE
Resource Element

REFSENS
Reference Sensitivity power level

r.m.s
Root Mean Square 

SCC
Secondary Component Carrier

SINR
Signal-to-Interference-and-Noise Ratio

SNR
Signal-to-Noise Ratio

SSS
Secondary Synchronization Signal

SSS_RA
SSS-to-RS EPRE ratio for the channel SSS

TDD
Time Division Duplex

UE
User Equipment

UL
Uplink

UL-MIMO
Up Link Multiple Antenna transmission 

UMTS
Universal Mobile Telecommunications System

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network

xCH_RA
xCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols not containing RS

xCH_RB
xCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols containing RS

---------------------<End of the change>-----------------------------

--------------------<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

	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
	

	DC_x-y
	x
	x1 MHz
	–
	x2 MHz
	x3 MHz
	–
	x4 MHz
	FDD/TDD

	
	y
	y1 MHz
	–
	y2 MHz
	y3 MHz
	–
	y4 MHz
	

	Note: 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.


5.6
Channel bandwidth

Requirements in present document are specified for the channel bandwidths listed in Table 5.6-1.
---------------------<End of the change>-----------------------------
4.2 DC configurations to be included in 36.101 Rel 12 for dual connectivity

It is worth noting here that, defining the specific DC configurations (i.e. DC_x_y) is another discussion. This 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 above mentioned table.

Proposal-4: Completed CA configurations with 2UL CA combinations can be directly added in the table for operating bands for dual connectivity.
5 Summary and Conclusion 
The following is proposed regarding the accuracy of the SFN offset:
Proposal-1: In Rel-12 existing UE RF requirements for CA configuration with 2UL for a particular band combination shall apply to a UE which is dual connectivity capable for that CA configuration except for Pcmax definition for unsynchronized dual connectivity.

Proposal-2: UE should indicate dual connectivity support on per DC configuration basis together with its capability to support either synchronized operation only or both synchronized and unsynchronized operation simultaneously in that DC configuration. 

Proposal-3: Separate signaling for UL and DL dual connectivity is required. 
Proposal-4: For more than two CCs, the UE may indicate its synch or unsynch capability for the component DC configurations.  
Proposal-5: Completed CA configurations with 2UL CA combinations can be directly added in the table for operating bands for dual connectivity.
6 References
[1] R4-145334, “Way forward for dual connectivity capibilities”, NTT Docomo et al, RAN4#72, Dresden, Germany.
[2] RP-132069, “New Work Item Description: Dual Connectivity for LTE”, NTT DOCOMO, RAN#62, January 2014.
[3] R4-143842, “Reply LS on RAN1 working assumption on dual connectivity”, Source: Ericsson.
[4] R4-71AH-0098, “WF on dual connectivity capability”, source: NTT Docomo
[5] Draft TR 36.833-4 v0.5.0, available in RAN4 reflector on 2014-07-22

PAGE  
2

