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	Reason for change:
	RAN4 sent LS R4-145477 to RAN2 and asked RAN2 to capature the RAN4 agreement about the support for the lower order DL fall-back modes. The CR aims to fulfill the RAN4’s requirement.


	
	

	Summary of change:
	Introduce the support for lower order DL fall-back modes.
Impact Analysis

Impacted functionality:

CA band combiination capability signalling.

Inter-operability:

If the network is implemented according to this CR while the UE is not, there is no inter operability issue.
If the UE is implemented according to this CR while the network is not, the network may ignore the subset capabilities if it is absent.
Considering there is no 3DL/4DL/5DL capable UE/eNB in the field, no real inter-operability issues are expected.
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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. A MIMO capability applies to all carriers 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 between 2 and 10 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 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).
For each band combination, the UE shall support any low order DL band combination (UL is FFS) of it. If one low order DL band combination is not included as one separate band combination, the UE capabilities of the low order DL band combination are the same as the signalled DL band combination (after omitting the part of the non related CC(s)), and if the low order DL band combination belongs to multiple band combinations, the UE capabilities of the low order DL band combination are the same for each of them; otherwise the low order band combination shall be included as one separate band combination. If the low order DL band combination is included as one separate band combination, the UE capabilities of the low order DL band combination shall be indicated explicitly. For each 2DL+1UL band combination, the UE shall always include it as one separate band combination.
The UE supporting MBMS procedures shall support MBMS reception on the PCell, 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.

