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4.13
UE minimum capabilities for reception of MBMS not provided in MBSFN mode
For FDD, the minimum UE capability for MBMS reception for MBMS services that are not provided in MBSFN mode consists of two separate and independent parts ("MBMS capability part A" and "MBMS capability part B").
MBMS capability part A parameters defined in Table 4.13-1 are the same as the 64kbps UE reference class for DL described in subclause 5.2 and provides capability to enable reception of logical channels other than MTCHs and MSCH when MBMS PTM is received simultaneously.

Table 4.13-1: MBMS capability part A (FDD)
	Capability for reception of DL DPCH or S-CCPCH carrying logical channels other than MTCH during MTCH reception


	64 kbps

Class

	Transport channel parameters
	Value

	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant
	3840

	Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant
	640

	Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant
	3840

	Maximum number of simultaneous transport channels
	8

	Maximum number of simultaneous CCTrCH (FDD)
	1

	Maximum total number of transport blocks received within TTIs that end at the same time
	8 

	Maximum number of TFC
	48

	Maximum number of TF
	64

	Support for turbo decoding
	Yes

	Physical channel parameters (FDD)
	

	Number of DPCH or S-CCPCH codes (Note 1)
	1

	Maximum number of physical channel bits received in any 10 ms interval (DPCH or S-CCPCH).
	2400


NOTE:
Capability for reception of DPCH is applicable only if UE supports MBMS PTM reception in CELL_DCH state for reception of MBMS services that are not provided in MBSFN mode.

MBMS capability part B for reception of MBMS services that are not provided in MBSFN mode is defined in the following Table 4.13-2. MBMS capability part B enables reception of the S-CCPCHs onto which MTCH and MSCH can be multiplexed. MBMS capability part B supports selection combining and soft combining of S-CCPCHs on different cells. The UE is not required to support simultaneous selection combining and soft combining.
The exhaustive lists of supported configurations (slot formats, TTI and combining parameters) for capability part B is given in Tables 4.13-3. Only FACH can be mapped on the S-CCPCHs listed in table 4.13-3.
Table 4.13-2: MBMS capability part B (FDD)

	 Combination of UE Radio Access capability parameters in DL for all S-CCPCHs that carry at least MTCH
	

	Transport channel parameters
	Value

	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant 
	21504



	Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant
	640

	Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant 
	21504



	Maximum number of transport channels for the configuration
	12

	Maximum total number of transport blocks received within TTIs that end at the same time 
	32



	Maximum number of TFC per S-CCPCH
	32



	Maximum number of TF 
	64



	Support for turbo decoding
	Yes

	Number of CRC bits
	16

	Support for slot formats that do not contain TFCI
	No

	Supported slot formats and TTI combinations 
	See table 4.13-3

	Physical channel parameters
	

	Maximum number of S-CCPCHs  simultaneously received per cell for S-CCPCH Selection Combining or Soft Combining 
	1

	Maximum number of cells for S-CCPCH Selection Combining or Soft Combining
	See table 4.13-3


Table 4.13-3: Supported slot formats and FACH TTI combinations for MBMS capability part B (FDD)
	S-CCPCH slot format (see [11])
	FACH TTI (ms) 


	Maximum Number of cells for S-CCPCH  Selection Combining

(Note 1)
	Maximum Number of cells for S-CCPCH Soft Combining

(Note 1)
	Maximum Number of Simultaneous Transport Channels per S-CCPCH



	14 (SF=8)
	40
	2
	None
	1

	14 (SF=8)
	40
	None
	3 
	1

	12 (SF=16)
	40
	3
	None
	1

	12 (SF=16)
	80
	2
	None
	1

	12 (SF=16)
	80
	None
	3 
	1

	10 (SF=32)
	80
	3
	None
	4  

	10(SF=32)
	80
	None
	3
	1

	8 (SF=64)
	80
	3
	None
	4 

	8 (SF=64)
	80
	None
	3
	1

	6 (SF=128)
	80
	3
	None
	4 

	6 (SF=128)
	80
	None
	3
	1

	2 (SF=256)
	80
	3
	None
	4 

	2 (SF=256)
	80
	None
	3
	1


NOTE:
'None' indicates that either selection combining or soft combining is not required for the respective combination.
Since MBMS capability part A and B are independent, the maximum total number of S-CCPCHs, including the S-CCPCH that the UE is required to monitor by subclause 8.5.19 of [12], that the UE is required to receive is 4. 

MBMS Capability part B may be used to receive MCCH in the following cases:

· When the UE is in CELL_FACH state, and the MCCH is on a different S-CCPCH than the S-CCPCH that the UE is required to monitor by subclause 8.5.19 of [12].

· When the UE is in CELL_DCH, if the UE supports MBMS PTM reception in CELL_DCH.

Furthermore, in case MBMS PTM reception is ongoing, the UE may soft or selectively combine one less cell than shown in table 4.13-3 while receiving the S-CCPCH carrying the MCCH.

Further restrictions on the supported configurations of the S-CCPCH carrying the MCCH apply. The exhaustive lists of supported slot formats, TTI size, and maximum number of configured transport channels that can be received, depend on the capability of the UE to support MBMS PTM reception in CELL_DCH. Table 4.13-3a applies when UE does support MBMS PTM reception in CELL_DCH, while Table 4.13-3b applies when UE does not support MBMS PTM reception in CELL_DCH. 

Table 4.13-3a: Alternate supported slot formats and FACH TTI for MBMS capability part B (FDD)

	S-CCPCH slot format (see [11])


	FACH  TTI (ms)


	Maximum Number of Configured Transport Channels 

	10 (SF=32)
	20,10
	4

	8 (SF=64)
	20,10
	4 

	6 (SF=128)
	20,10
	4 

	2 (SF=256)
	20,10
	4 


NOTE:
One of the transport channels could be PCH.
Table 4.13-3b: Alternate supported slot formats and FACH TTI for MBMS capability part B (FDD)

	S-CCPCH slot format (see [11])


	FACH TTI (ms)


	Maximum Number of Configured Transport Channels 

	8 (SF=64)
	10
	1  

	6 (SF=128)
	10
	1  

	2 (SF=256)
	10
	1  


For FDD, the UE only supports reception of the MCCH, MTCH and MSCH on S-CCPCHs configured with flexible position.

For 3.84 Mcps TDD, a UE which supports the minimum capabilities defined in Table 4.13-4 should be capable of supporting transport channel combining of up to three radio links.

Table 4.13-4: MBMS Capabilities (3.84 Mcps TDD)

	 Combination of UE Radio Access capability parameters in DL for MBMS
	

	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant for S-CCPCH carrying MTCH (and MCCH/MSCH)
	10752

	Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant for S-CCPCH carrying MTCH (and MCCH/MSCH)
	640

	Maximum number of bits of all turbo coded transport blocks being received at an arbitrary time instant for S-CCPCH carrying MTCH (and MCCH/MSCH)
	10752

	Maximum number of bits before de-rate matching being received at an arbitrary time instant for S-CCPCH which carries MTCH (and MCCH/MSCH)
	31856

	Maximum number of physical channel bits received in any 10ms interval
	13248

	Maximum number of simultaneous transport channels per S-CCPCH carrying MTCH (and MCCH/MSCH)
	16

	Maximum number of physical channels per timeslot
	16

	Maximum number of synchronised radio links per frame which carriy MTCH (and MCCH/MSCH)
	3

	Support for turbo decoding
	Yes


NOTE:
In the above table, the S-CCPCH refers to the CCTrCH carrying FACH

For 7.68 Mcps TDD, a UE which supports the minimum capabilities defined in Table 4.13-4a should be capable of supporting transport channel combining of up to three radio links.

Table 4.13-4a: MBMS Capabilities (7.68 Mcps TDD)

	 Combination of UE Radio Access capability parameters in DL for MBMS
	

	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant for S-CCPCH carrying MTCH (and MCCH/MSCH)
	21504

	Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant for S-CCPCH carrying MTCH (and MCCH/MSCH)
	1280

	Maximum number of bits of all turbo coded transport blocks being received at an arbitrary time instant for S-CCPCH carrying MTCH (and MCCH/MSCH)
	21504

	Maximum number of bits before de-rate matching being received at an arbitrary time instant for S-CCPCH which carries MTCH (and MCCH/MSCH)
	63712

	Maximum number of physical channel bits received in any 10ms interval
	26496

	Maximum number of simultaneous transport channels per S-CCPCH carrying MTCH (and MCCH/MSCH)
	16

	Maximum number of physical channels per timeslot
	16

	Maximum number of synchronised radio links per frame which carriy MTCH (and MCCH/MSCH)
	3

	Support for turbo decoding
	Yes


NOTE:
In the above table, the S-CCPCH refers to the CCTrCH carrying FACH.

4.13a
UE minimum capabilities for reception of MBMS provided in MBSFN mode
For FDD, the minimum UE capability for reception of MBMS on cells that are operating in MBSFN mode consists of two separate and independent parts ("MBMS capability part C" and "MBMS capability part D").

For FDD MBSFN capability part C parameters defined in Table 4.13a-1 are the same as the 64kbps UE reference class for DL described in subclause 5.2 and provides capability to enable reception of MCCH when MBMS PTM is received simultaneously, and is applicable when a cell is operating in MBSFN mode.

Table 4.13a-1: MBSFN capability part C (FDD)
	Capability for reception of S-CCPCH carrying logical channels other than MTCH during MTCH reception in MBSFN Mode

	


	Transport channel parameters
	Value

	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant
	1280

	Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant
	640

	Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant
	1280

	Maximum number of simultaneous transport channels
	1

	Maximum number of simultaneous CCTrCH (FDD)
	1

	Maximum total number of transport blocks received within TTIs that end at the same time
	8

	Maximum number of TFC
	32

	Maximum number of TF
	32

	Support for turbo decoding
	Yes

	Physical channel parameters (FDD)
	

	Number of S-CCPCH codes
	1

	Maximum number of physical channel bits received in any 10 ms interval (S-CCPCH).
	1200


For FDD, MBSFNcapability part D for cells that do operate in MBSFN mode is defined in Table 4.13a-2 for the reception of MTCH and MSCH on a S-CCPCH. This allows the UE to receive at least one service sent on a S-CCPCH of a cell operating in MBSFN mode.

The exhaustive lists of supported configurations (slot formats and TTI) for capability part D is given in Table 4.13a-3. Only FACH can be mapped on the S-CCPCHs listed in table 4.13a-2.
Table 4.13a-2: MBSFN capability part D (FDD)
	Combination of UE Radio Access capability parameters in DL for MBMS reception in MBSFN Mode
	

	Maximum number of bits of all transport blocks being received at an arbitrary time instant for S-CCPCHs carrying MTCH (and MSCH)
	81920 / 40960
Note 1 

	Maximum sum of number of bits of all convolutionally coded transport blocks being received at an arbitrary time instant
	640

	Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant
	81920  / 40960

Note 1 

	Maximum number of transport channels for the configuration
	8

	Maximum total number of transport blocks received within TTIs that end at the same time
	128

	Maximum number of TFC per S-CCPCH
	128

	Maximum number of TF 
	64

	Support for turbo decoding
	Yes

	Number of CRC bits
	16

	Support for slot formats that do not contain TFCI
	No

	Supported slot formats and TTI combinations 
	See table 4.13-3

	Maximum Number of Simultaneous Transport Channels per S-CCPCH
	2
(Note 2)


Note 1:
81920 is only applicable for combinations in table 4.13a-3 where scheduling is restriced by a value bigger than 1 of MBMS minimum inter-TTI interval. 
Note 2:
Only one MTCH at a time and in addition possibly MSCH

Table 4.13a-3: Supported slot formats and FACH TTI combinations for MBSFN capability part D (FDD)
	S-CCPCH slot format (see [11])
	FACH TTI (ms)
	MBMS minimum inter-TTI interval

	30 (SF=8, QAM)
	80
	2

	30 (SF=8, QAM)
	40
	1

	29 (SF=16, QAM)
	80
	1

	28 (SF=32, QAM)
	80
	1

	27 (SF=64, QAM)
	80
	1

	26 (SF=128, QAM)
	80
	1

	25 (SF=256, QAM)
	80
	1

	24 (SF=4, QPSK)
	80
	2

	24 (SF=4, QPSK)
	40
	1

	23 (SF=8, QPSK)
	80
	1

	22 (SF=16, QPSK)
	80
	1

	21 (SF=32, QPSK)
	80
	1

	20 (SF=64, QPSK)
	80
	1

	19 (SF=128, QPSK)
	80
	1

	18 (SF=256, QPSK)
	80
	1


The MBMS minimum inter-TTI interval for MBSFN reception defines the minimum distance from the beginning of a TTI in which a given transport channel is scheduled to the beginning of the next TTI which corresponds to the earliest TTI in which which the same  transport channel is allowed to be scheduled according to table 4.13a-3.

For 3.84 Mcps TDD, a MBSFN (MBMS over a Single Frequency Network) capable UE should support the minimum capabilities defined in Table 4.13a-4 

Table 4.13a-4: MBSFN Capabilities (3.84 Mcps TDD)

	Combination of UE Radio Access capability parameters in DL for MBMS reception in MBSFN Mode
	

	Maximum number of bits of all transport blocks being received at an arbitrary time instant for S-CCPCHs carrying MTCH (and MCCH/MSCH)
	43603

	Maximum number of bits before de-rate matching being received at an arbitrary time instant for S-CCPCHs which carry MTCH (and MCCH/MSCH)
	69696

	Maximum number of physical channel bits received in any 10ms interval
	8712

	Maximum number of simultaneous transport channels per S-CCPCH carrying MTCH (and MCCH/MSCH)
	4

	Maximum total number of transport blocks received within TTIs that end at the same time
	130

	Maximum number of TFC per S-CCPCH carrying MTCH (and MCCH / MSCH)
	32

	Maximum number of physical channels per timeslot
	16

	Maximum number of physical channels per frame
	33

	Maximum number of timeslots per frame
	3


NOTE 3:
In the above table, the S-CCPCH refers to the CCTrCH carrying FACH. Only turbo coding is supported.

For 7.68 Mcps TDD, a MBSFN (MBMS over a Single Frequency Network) capable UE should support the minimum capabilities defined in Table 4.13-4c 

Table 4.13a-5: MBSFN Capabilities (7.68 Mcps TDD)

	Combination of UE Radio Access capability parameters in DL for MBMS reception in MBSFN Mode
	

	Maximum number of bits of all transport blocks being received at an arbitrary time instant for S-CCPCHs carrying MTCH (and MCCH/MSCH)
	84572

	Maximum number of bits before de-rate matching being received at an arbitrary time instant for S-CCPCHs which carry MTCH (and MCCH/MSCH)
	137280

	Maximum number of physical channel bits received in any 10ms interval
	17160

	Maximum number of simultaneous transport channels per S-CCPCH carrying MTCH (and MCCH/MSCH)
	4

	Maximum total number of transport blocks received within TTIs that end at the same time
	130

	Maximum number of TFC per S-CCPCH carrying MTCH (and MCCH / MSCH)
	32

	Maximum number of physical channels per timeslot
	32

	Maximum number of physical channels per frame
	65

	Maximum number of timeslots per frame
	3


NOTE 4:
In the above table, the S-CCPCH refers to the CCTrCH carrying FACH. Only turbo coding is supported.
For 1.28 Mcps TDD, a MBSFN (MBMS over a Single Frequency Network) capable UE should support the minimum capabilities defined in Table 4.13a-6

Table 4.13a-6: MBSFN Capabilities (1.28 Mcps TDD)
	Combination of UE Radio Access capability parameters in DL for MBMS reception in MBSFN Mode
	

	Maximum number of bits of all transport blocks being received at an arbitrary time instant for S-CCPCH carrying MTCH (and MCCH/MSCH)
	16448

	Maximum number of bits before de-rate matching being received at an arbitrary time instant for S-CCPCH which carries MTCH (and MCCH/MSCH)
	23232

	Maximum number of physical channel bits received in any 10ms interval
	5808

	Maximum number of simultaneous transport channels per S-CCPCH carrying MTCH (and MCCH/MSCH)
	1

	Maximum total number of transport blocks received within TTIs that end at the same time
	49

	Maximum number of TFC per S-CCPCH carrying MTCH (and MCCH / MSCH)
	32

	Maximum number of physical channels per timeslot
	16

	Maximum number of physical channels per frame
	17

	Maximum number of timeslots per frame
	2


NOTE:
In the above table, the S-CCPCH refers to the CCTrCH carrying FACH. Only turbo coding is supported.
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