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	Reason for change:
	In the current specification, there is a statement related to a fallback band combination as shown below.

The UE shall support release of any SCell without requiring reconfiguration of parameters related to UE radio access capabilities for the remaining serving cells, except for release of an SCell from a contiguous CA band configuration that results in a non-contiguous CA band configuration, and set the supportedBandCombination accordingly.

Nevertheless, the statement can be interpreted as a requirement for UEs supporting a fallback combination. There is no clear definition of the fallback combination in the RAN2 specifications.
At RAN2#93, RAN2 agreed to discuss a proper definition and conclude offline as captured in the minutes below. 

UE capability related

R2-161629
[D.012][D.013][H.040][E.228] Class 4 issues on enhanced CA band combination retrieval
NTT DOCOMO, INC.
discussion
                      << skip unrelevant minutes >>
=>
Description of the fallback combination can be removed from procedure text. Exact definition and location to capture it to be concluded offline.

However, it was not cocluded due to lack of time.

	
	

	Summary of change:
	The definition of a fallback band combination is introduced. The current statement is modified to clarify that it is a requirement for UE supporting a fallback band combination.

Rev.1:
The definition of fallback comination is changed so that the fallback combination is defined in terms of the number of CCs. The requirement on SCell release is clarified such that PCell is not changed.

Rev.2:
“by releasing at least one CC or only UL CC” is changed to “by releasing at least one SCell or uplink configuration of SCell”.

Impact analysis:

Impacted functionality:

Carrier Aggregation

Inter-operability:

There is no inter-operability issue since the proposed change is just to introduce a definition of the fallback band combination.

	
	

	Consequences if not approved:
	The definition of a fallback combination remains unclear.
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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Fallback band combination: A band combination that would result from another band combination by releasing at least one SCell or uplink configuration of SCell. An intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.
Primary Cell: The cell, operating on the primary frequency, in which the UE either performs the initial connection establishment procedure or initiates the connection re-establishment procedure, or the cell indicated as the primary cell in the handover procedure. In this specification, Primary Cell also refers to PSCell defined in TS 36.331 [5] unless explicitly stated otherwise.
Sidelink: UE to UE interface for sidelink communication and sidelink discovery. The Sidelink corresponds to the PC5 interface as defined in TS 23.303 [24].
Sidelink communication: AS functionality enabling ProSe Direct Communication as defined in TS 23.303 [24], between two or more nearby UEs, using E-UTRA technology but not traversing any network node.

Sidelink discovery: AS functionality enabling ProSe Direct Discovery as defined in TS 23.303 [24], using E-UTRA technology but not traversing any network node.
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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].

1xRTT
CDMA2000 1x Radio Transmission Technology

ACK
Acknowledgement

ACDC
Application specific Congestion control for Data Communication
ANDSF
Access Network Discovery and Selection Function

BCCH
Broadcast Control Channel

CG
Cell Group

CRS
Cell-specific Rerefence Signal

CSG
Closed Subscriber Group
CSI
Channel State Information

DC
Dual Connectivity

DCI
Downlink Control Information

DL-SCH
Downlink Shared Channel

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

FDD
Frequency Division Duplex

GERAN
GSM/EDGE Radio Access Network
HARQ
Hybrid Automatic Repeat Request

HRPD
High Rate Packet Data

IRC
Interference Rejection Combining

MAC
Medium Access Control

MMSE
Minimum Mean Squared Error

MRO
Mobility Robustness Optimisation

NAICS
Network Assisted Interference Cancellation/Suppression

PCell
Primary Cell

PDCCH
Physical Downlink Control Channel

PDCP
Packet Data Convergence Protocol

PDSCH
Physical Downlink Shared Channel

PHR
Power Headroom Reporting

ProSe
Proximity-based Services

PUCCH
Physical Uplink Control Channel

PUSCH
Physical Uplink Shared Channel

RACH
Random Access CHannel
RAT
Radio Access Technology

RLC
Radio Link Control

ROHC
RObust Header Compression

RRC
Radio Resource Control
SC-PTM
Single Cell Point to Multipoint
SCC
Secondary Component Carrier

SCell
Secondary Cell
SI
System Information

SL
Sidelink

SL-DCH
Sidelink Discovery CHannel

SL-SCH
Sidelink Shared CHannel
SON
Self Organizing Networks
SR
Scheduling Request

SSAC
Service Specific Access Control
SSTD
SFN and Subframe Timing Difference
TDD
Time Division Duplex

TTI
Transmission Time Interval

UCI
Uplink Control Information

UE
User Equipment

UL-SCH
Uplink Shared Channel 

UMTS
Universal Mobile Telecommunications System

UTRA
UMTS Terrestrial Radio Access

WLAN
Wireless Local Area Network
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4.3.5.2
supportedBandCombination
This field defines the carrier aggregation, MIMO and MBMS reception capabilities supported by the UE for configurations with inter-band, intra-band non-contiguous, intra-band contiguous carrier aggregation and without carrier aggregation. For each band in a band combination the UE provides the supported CA bandwidth classes and the corresponding MIMO capabilities for downlink. The UE also has to provide the supported uplink CA bandwidth class and the corresponding MIMO capability for at least one band in the band combination. Applicability of provisioning uplink CA bandwidth class for each band in the band combinations is defined in TS 36.101 [6]. A MIMO capability applies to all carriers of a bandwidth class of a band in a band combination. For bandwidth classes that include multiple component carriers (i.e. bandwidth classes B, C, D and so on), the UE may also indicate a separate MIMO capability that applies to each individual carrier of a bandwidth class of a band in a band combination.

In all non-CA band combinations the UE shall indicate a bandwidth class supporting the maximum channel bandwidth defined for the band. 

In all non-CA band combinations the UE shall indicate at least the number of layers for spatial multiplexing according to the UE’s Rel-8/9 category (Cat. 1-5). If the UE provides a Rel-10 category (Cat. 6-8) it shall indicate at least the number of layers according to that category for at least one band combination. In all other band combinations a UE indicating a category 2 and higher shall indicate support for at least 2 layers for downlink spatial multiplexing for all bands. The indicated number of layers for spatial multiplexing may exceed the number of layers required according to the category indicated by the UE. The carrier aggregation and MIMO capabilities indicated for at least one band combination together with modulation scheme shall meet the processing requirements defined by the physical layer parameter values in the UE category (i.e., maximum number of DL-SCH/UL-SCH transport block bits received/transmitted within a TTI, maximum number of bits of a DL-SCH/UL-SCH transport block received/transmitted within a TTI, and total number of soft channel bits for downlink).

The UE supporting MBMS procedures shall support MBMS reception on the PCell of MCG, and it may indicate support for MBMS reception on configured SCells (mbms-SCell) and for any cell that may be additionally configured as an SCell (mbms-NonServingCell) according to this field. The UE shall apply the system information acquisition and change monitoring procedure relevant for MBMS operation for these cells.
The UE indicating more than one frequency in the MBMSInterestIndication message as specified in TS 36.331 [5] shall support simultaneous reception of MBMS on the indicated frequencies when the frequencies of the configured serving cells and the indicated frequencies belong to at least one band combination.

NOTE:
For the purposes of determining whether the carrier aggregation and MIMO capabilities indicated for a band combination meets the processing requirements defined by the physical layer parameter values in the UE category as described above, the carrier aggregation and MIMO capabilities indicated for a band combination is considered to meet the processing requirements if the UE supports the maximum processing requirements defined by the UE category assuming 20MHz channel bandwidth is supported on all bands.

While PCell is not changed, the UE shall support release of any SCell(s) or any uplink configuration of SCell(s) without requiring reconfiguration of parameters related to UE radio access capabilities for the remaining serving cell(s) in the fallback band combination, except for release of an SCell from a contiguous CA band configuration that results in a non-contiguous CA band configuration.
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