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1 Introduction
MBMS is likely to have a significant impact on the required capabilities of UEs that support the feature. In order to specify how MBMS data can be efficiently transmitted, it is felt important to clearly identify the required UE capabilities and further to describe limitations of UEs with a given capability as far as MBMS is concerned.

2 Relation of MBMS requirements and UE reception capabilities

The following requirements that have been captured in TR 25.992 have impact on the capabilities of terminals.

3
During MBMS data transmission it shall be possible to receive paging messages, which also should contain some additional information, such as CLI.
4
Simultaneous reception of MBMS and non-MBMS services shall depend upon UE capabilities.

5
Simultaneous reception of more than one MBMS services shall depend upon UE capabilities.

6
A notification procedure shall be used to indicate the start of MBMS data transmission. This procedure shall contain MBMS RB information. The MBMS notification requirements are listed in sub-clause 5.1.

The requirements above define a minimum capability expected from a UE for MBMS operation. Therefore, the following two cases needs to be considered: 

Case A) An idle mode UE with limited reception capabilities which receives MBMS data on a ptm channel, without having user dedicated services in parallel, needs to receive the following channels:

1 the physical channel (separate SCCPCH for MBMS) carrying the ptm channel for reception of MBMS data

2 the physical channel carrying MCCH for reception of MBMS control information (e.g. group notification)

3 the SCCPCH/PCH for reception of paging information for user dedicated services (e.g. incoming voice call)

There are basically two solutions how this situation can be handled: 

1 the UE just monitors the PICH in addition to the ptm channel in order to identify paging for dedicated services. If PICH indicates paging the UE switches to the SCCPCH/PCH in order to receive further paging information but loses MBMS data

2 the UE has the capability to simultaneously receive MBMS data and paging information on two different physical channels

Solution 1 is not seen as feasible, because MBMS data would be lost in each situation when the UE’s paging group has been addressed on PICH, even if the UE was actually not paged on PCH. Thus, the UE could lose several frames and especially when longer TTIs are used for MBMS, the loss of MBMS data is not considered as acceptable. 
Further, it has not been decided on which channel the MCCH is multiplexed but it can be assumed that the MCCH is multiplexed on one of the SCCPCHs. In case the MCCH is mapped on the “normal” SCCPCH the UE would also lose MBMS data when receiving control information.
As a consequence, it is proposed that an MBMS terminal shall behave according to solution 2, where at a minimum two SCCPCHs can be received at the same time:

· one SCCPCH for MBMS carrying the ptm channel

· one SCCPCH carrying PCH (and probably MCCH as well)

In order to receive multiple MBMS services simultaneously, it may be required to receive more than one ptm channel at the same time (depending on multiplexing of different MBMS services on the same SCCPCH).

Case B) A UE with limited reception capabilities, where simultaneous reception of dedicated and common transport channels is not possible, receives a user dedicated service via a DCH (e.g. video stream) needs to receive at least a notification for MBMS services. This scenario has already been addressed in [1], in this case the MBMS service can either be provided via the DCH or the user is informed about an upcoming service with a dedicated MBMS notification via DCCH. Therefore, the simultaneous reception of DPCH and SCCPCH is not considered for the minimum capability.
3 Minimum UE capability parameters for MBMS UEs

In order to allow efficient transmission of MBMS services it is important to define minimum capability parameters, which are supported by an MBMS terminal. This enables the network to be assured that all MBMS terminals are capable of receiving a specific radio access bearer configuration.

In [2] the range of data rates for MBMS services is given (8 – 256 kbps), whereas a typical data rate of 64 kbps is expected. A reasonable assumption would be that MBMS terminals are required to support the reception of at least one service with the expected typical data rate (64 kbps). As a means for link level improvement RAN1 has considered longer TTIs for the channel carrying MBMS data. In [3] it has been shown that data rates above the typical data rate (80 kbps) can already be achieved with a TTI of 80 ms (specified in R’99). However, for this purpose the capabilities of the 384 kbps reference class would be necessary, as currently described in TS 25.306. Therefore, as a straightforward approach we propose, that Rel.6 MBMS terminals should be based on the capabilities of the 384 kbps class.

Table 1 below captures the minimum reception capabilities, which are necessary for a Rel.6 MBMS UE in order to fulfil the respective requirements. It should be noted that in this document no assumptions have been taken on the exact characteristics of the ptm channel (MTCH) or the channel that is being used for MBMS signalling (MCCH). 

	Reference combination of UE Radio Access capability parameters common for UL and DL
	Minimum values

	PDCP parameters
	

	Support for RFC 2507
	FFS

	Support for RFC 3095
	FFS 

	Maximum header compression context space
	FFS

	Maximum number of ROHC context sessions
	FFS

	Support for Reverse decompression
	FFS

	RLC parameters
	

	Total RLC AM buffer size (kbytes)
	50 

	Maximum number of AM entities

	6

	Maximum RLC AM window size
	2047

	Transport channel parameters
	

	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant
	6400

	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
	6400

	Maximum number of simultaneous transport channels
	8


	Maximum number of simultaneous CCTrCH (FDD)
	2

	Maximum number of simultaneous CCTrCH (TDD)
	3

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

	Maximum number of TFC
	128

	Maximum number of TF
	64

	Support for turbo decoding
	Yes

	Physical channel parameters (FDD)
	

	Maximum number of DPCH/PDSCH codes to be simultaneously received
	3

	Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH).
	19200

	Support for SF 512 for DPCH
	No

	Support of PDSCH
	FFS

	Support of HS-PDSCH
	FFS

	Maximum number of simultaneous S-CCPCH radio links
	2 (changed compared to 25.306)

	Support of dedicated pilots for channel estimation
	Yes




Table 1: Minimum radio access capability parameter combinations for an MBMS terminal

The table is supposed to serve as a starting point and all values are potentially subject for future change. Only those parameters from the table 5.2.1.1 in 25.306 are included in the table which are considered necessary for the purpose of defining the minimum capability for an MBMS UE. Since, it has not been decided whether header compression is used for MBMS, the PDCP parameters are set to FFS as well as the support for PDSCH/ HS-PDSCH.
4 Conclusion and Proposal

In this contribution, considerations on the terminal capabilities for MBMS have been presented. The importance of UE capabilities has been highlighted.
It is proposed to add a new section in TS 25.346 to capture information on the envisaged minimum UE capabilities for MBMS according to table in the annex of this document.
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Annex

Update of Section 5

5.4.1 MBMS Reception in RRC Connected Mode: CELL_FACH state

In CELL_FACH, the UE shall:

- if the UE supports MBMS and

- if the UE has activated an MBMS service and this service is available in the cell where the UE is situated, i.e. MTCH and MCCH are available

- act on RRC messages received on MCCH,

- listen to the common transport channel on which the MTCH is mapped 
NOTE: For UEs in CELL_FACH, UTRAN may decide to send MBMS data over DTCH.
Introduction of new Section 11

11.
Minimum UE radio access capabilities for MBMS

All UEs with MBMS capability shall support parameters as stated in the table below: 
	Reference combination of UE Radio Access capability parameters common for UL and DL
	Minimum values

	PDCP parameters
	

	Support for RFC 2507
	FFS

	Support for RFC 3095
	FFS 

	Maximum header compression context space
	FFS

	Maximum number of ROHC context sessions
	FFS

	Support for Reverse decompression
	FFS

	RLC parameters
	

	Total RLC AM buffer size (kbytes)
	50 

	Maximum number of AM entities

	6

	Maximum RLC AM window size
	2047

	Transport channel parameters
	

	Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant
	6400

	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
	6400

	Maximum number of simultaneous transport channels
	8


	Maximum number of simultaneous CCTrCH (FDD)
	2

	Maximum number of simultaneous CCTrCH (TDD)
	3

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

	Maximum number of TFC
	128

	Maximum number of TF
	64

	Support for turbo decoding
	Yes

	Physical channel parameters (FDD)
	

	Maximum number of DPCH/PDSCH codes to be simultaneously received
	3

	Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH).
	19200

	Support for SF 512 for DPCH
	No

	Support of PDSCH
	FFS

	Support of HS-PDSCH
	FFS

	Maximum number of simultaneous S-CCPCH radio links
	2 

	Support of dedicated pilots for channel estimation
	Yes




Table x: Minimum radio access capability parameter combinations for an MBMS terminal










