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1. Introduction
In 25.346 [1] it is stated that the minimum UE capabilities for MBMS are:


<<< extract from [1] >>>

The MBMS capable UE, in idle mode, CELL/URA_PCH and CELL_FACH states, is required to support simultaneous reception of following channels 

· two S-CCPCHs

· one S-CCPCH and one PICH
It is also required that MBMS capable UE is capable of receiving two PICHs simultaneously in idle mode and CELL/URA_PCH states.
<<< end of extract >>>

Looking at 25.306 [2] the first requirement of two S-CCPCHs aligns with a 64 kb/s (or higher) class FDD UE which can support a minimum of 2 CCTrCH .   The 64 kb/s class TDD UE can support 3 CCTrCH,  and 2 timeslots and 9 or 12 physical channels (for HCR and LCR, respectively):

<<< extract from [2] >>>

Table 5.2.2.1: UE radio access capability parameter combinations, DL parameters
	Reference combination of UE Radio Access capability parameters in DL
	12 kbps class
	32 kbps class
	64 kbps class
	128 kbps class
	384 kbps class
	768 kbps class
	2048 kbps class

	Transport channel parameters
	
	
	
	
	
	
	

	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant
	640 (FDD)

1280(TDD)
	1280
	3840
	3840
	6400 
	10240
	20480

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

	Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant
	NA (FDD)

1280(TDD)
	1280
	3840
	3840
	6400
	10240
	20480(1)

10240(2)

NOTE 5

	Maximum number of simultaneous transport channels
	4
	8
NOTE 4
	8
NOTE 4
	8

NOTE 4
	8
NOTE 4
	8
NOTE 4
	16
NOTE 4

	Maximum number of simultaneous CCTrCH (FDD)
	1
	1
NOTE 3
	2/1

NOTE 2
NOTE 3
	2/1

NOTE 2
NOTE 3
	2
NOTE 3
	2
NOTE 3
	2
NOTE 3

	Maximum number of simultaneous CCTrCH (TDD)
	1

NOTE 3
	2
NOTE 3
	3
NOTE 3
	3
NOTE 3
	3
NOTE 3
	4
NOTE 3
	4
NOTE 3

	Maximum total number of transport blocks received within TTIs that end at the same time
	4
	8
	8 
	16 
	32
	64 
	96 

	Maximum number of TFC
	16
	32
	48
	96


	128
	256
	1024

	Maximum number of TF
	32
	32
	64
	64
	64
	128
	256

	Support for turbo decoding
	No (FDD)

Yes (TDD)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Physical channel parameters (FDD)
	
	
	
	
	
	
	

	Maximum number of DPCH/PDSCH codes to be simultaneously received
	1
	1
	2/1

NOTE 2
	2/1

NOTE 2
	3
	3
	3

	Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH).
	1200
	1200
	3600/2400

NOTE2
	7200/4800

NOTE2
	19200

	28800
	57600

	Support for SF 512 for DPCH

NOTE 6
	No 
	No 
	No 
	No 
	No 
	No 
	No 

	Support of PDSCH


	No
	No
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes
	Yes

	Yes

	Support of HS-PDSCH


	No


	No


	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1

	Maximum number of simultaneous S-CCPCH radio links
	1
	1
	1
	1
	1
	1
	1

	Support of dedicated pilots for channel estimation
	Yes

NOTE 1

NOTE 7
	Yes

NOTE 1

NOTE 7
	Yes

NOTE 1

NOTE 7
	Yes

NOTE 1

NOTE 7
	Yes

NOTE 1

NOTE 7
	Yes

NOTE 1

NOTE 7
	Yes

NOTE 1

NOTE 7

	Support of dedicated pilots for channel estimation of HS-DSCH
	Yes/No NOTE 1
	Yes/No NOTE 1
	Yes/No NOTE 1
	Yes/No

NOTE 1
	Yes/No NOTE 1
	Yes/No NOTE 1
	Yes/No NOTE 1

	Physical channel parameters (TDD 3.84 Mcps)
	
	
	
	
	
	
	

	Maximum number of timeslots per frame
	1
	1
	2
	4
	5
	10
	12

	Maximum number of physical channels per frame
	5
	8
	9
	14
	28
	64
	136

	Minimum SF
	16
	16
	16
	16
	1/16

NOTE 1
	1/16

NOTE 1
	1/16

NOTE 1

	Support of PDSCH
	No
	Yes/No

NOTE 1
	Yes
	Yes
	Yes
	Yes
	Yes

	Support of HS-PDSCH


	No
	No


	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1

	Maximum number of physical channels per timeslot
	5
	8
	9
	9
	9
	9
	13

	Physical channel parameters (TDD 1.28 Mcps)
	
	
	
	
	
	
	

	Maximum number of timeslots per subframe
	1
	1
	2
	3
	4
	6
	6

	Maximum number of physical channels per subframe
	5
	8
	12
	18
	43
	77
	77

	Minimum SF
	16
	16
	16
	16
	1/16

NOTE 1
	1/16

NOTE 1
	1

	Support of PDSCH
	No
	Yes/No NOTE 1
	Yes
	Yes
	Yes
	Yes
	Yes

	Support of HS-PDSCH


	No
	No


	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1
	Yes/No

NOTE 1

	Maximum number of physical channels per timeslot
	5
	8
	11
	14
	14
	14
	14

	Support of 8PSK
	No
	No
	No
	No
	No
	No
	Yes


<<< end of extract >>>

We therefore suggest that the minimum UE capability for TDD MBMS should be 3 S-CCPCH (or 2 S-CCPCH and 1 PICH).  This would enable RRM to map MCCH and MTCH to separate S-CCPCHs, whilst leaving the Release 99/4/5 S-CCPCH CCTrCH untouched; MCCH and MTCH could be received at the same time.  
Such a configuration has a number of performance benefits for MBMS deployment, avoiding potential drawbacks of other proposed schemes that are compatible with UEs that only support 2 S-CCPCH (see, for example, [3,4]); it does not require the performance capabilities of a mid or top-end UE.  
An example of the use of such a configuration for a 64 kb/s class HCR TDD UE in Cell-FACH state is shown in Fig. 1.  In this example:

· In timeslot 0, the UE receives the conventional R99 S-CCPCH (using a single SF16 code, supporting approximately 8 kb/s – other similar R99 S-CCPCH CCTrCHs in this slot which the UE does not need to receive are not shown), and the P-CCPCH (single SF16 code).
· In timeslot 1, the UE receives two CCTrCHs of S-CCPCH type,
· one carrying the MTCH (with 6 x SF16 codes approximately 55 kb/s may be supported in a Ped-B channel, assuming a 80ms TTI FACH, 3 timeslot re-use, no macro diversity, and 1/3 rate FEC [5]) 

· another carrying MCCH (8 kb/s, one SF16 code).
· Since a 3 timeslot re-use pattern is assumed in this example, slots 2 and 3 are unused in this cell.  

· Remaining slots may be used by downlink or uplink.  
Clearly, with a greater UE capability, there is more flexibility in the assignment of CCTrCHs to timeslots, and the rates they may carry will be greater.
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Figure 1.  Example usage of 3 CCTrCHs of S-CCPCH type for TDD MBMS

However, all existing multiplexing options in [1] would still be at the disposal of the RRM, and UEs could be configured by RRM to exploit at most 2 S-CCPCH if desired (for example, by multiplexing MCCH and MTCH on the same CCTrCH, as in [3]).
2. Text Proposal for [1]
<<<<< text proposal >>>>>>>
7.2
UE Capability 

The UE MBMS capability is not sent to UTRAN and is subject to UE implementation, including the relation between MBMS capability and actual RRC state which is also a UE implementation. A consequence is that a UE may be counted although its actual capability does not allow to receive MBMS transmissions e.g. because of its current RRC state. Further optimizations to avoid counting UEs uselessly are FFS.

The standard will describe a minimum UE capability requirement in order to allow operators to configure MBMS channels that can be common to all UEs supporting the given service.

There may be a minimum UE capability defined per service category e.g. one for I/B MBMS UEs, one for MBMS video UEs, etc. This is FFS. The list of service categories would also need to be defined.

There are some UE capability requirements that are common to all eventual service categories:

The MBMS capable FDD UE, in idle mode, CELL/URA_PCH and CELL_FACH states, is required to support simultaneous reception of following channels 

· two S-CCPCHs

· one S-CCPCH and one PICH

The MBMS capable TDD UE, in idle mode, CELL/URA_PCH and CELL_FACH states, is required to support simultaneous reception of following channels 

· three S-CCPCHs

· two S-CCPCH and one PICH
<<<<<<< end of text proposal >>>>>>>>
3. Conclusions

It is proposed that the suggested text changes be made to 25.346.
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