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1. SUMMARY and recommendation

We define a minimum UE capability with the following attributes:

· Principal MTCH related capabilities are unchanged from the working assumptions in RAN1 and RAN2.

· Limited, optional, support for simultaneous DPCH and MTCH reception, wherein the portion of UE resource used for non-MTCH reception is used either for DPCH or S-CCPCH.  This is felt to be a key aspect, as it solves service continuity issues caused by location area & routing area updates [
], as well as enabling a UE capability to carry DCH that is mandated for MBMS in SA1 requirements.

· The UE chooses to receive DPCH or S-CCPCH.

· A 64kbps capability is proposed for DPCH or S-CCPCH not carrying MTCH.  The capability supports voice as well as a variety of streaming and background configurations in TS 34.108.   This physical channel capability should be more than adequate meet the requirements for MCCH.

· Multiple transport channels per TTI are supported, but only for lower data rates.  This is proposed as a way forward for the different views in RAN1 and RAN2. 

Given its low impact on UE capability and the benefits to terminal flexibility, service continuity, and the mandated support of a UE capability supporting optional dedicated channel reception with MBMS, we propose this approach for UE capability.

2. Discussion

The optional simultaneous support of MBMS and dedicated channel reception is mandated in [
], where it says “The user shall be able to select between different multicast services provided to the user and can receive simultaneously more than one MBMS service.”  However, it has not been agreed to signal if the UE supports this simultaneous reception, so the current assumption is that the UE will use the MBMS service prioritization procedure to de-join from MBMS reception when simultaneous reception will exceed its capability.  However, the network does not know what UEs simultaneous reception capability is, so it is questionable if the network can ever simultaneously transmit MBMS and a dedicated channel.

The support of simultaneous reception is also beneficial to the network and UE.  As pointed out in [1], as UEs may have to do location area updates or routing area updates which require a DPCH.  These updates can take around 3-5 seconds [
], and so large interruptions in MBMS service are possible.  In addition to MBMS outages experienced by the user, this could also increase PTP repair requests, increasing network load.  Outer coding does not seem an appropriate solution, as it could add overhead and cause possibly large delays.  

The capability uses the separate capability approach of [
], separately defining MBMS capability from R99 UE capability, as was done for HSDPA.  The capability is defined in two parts: capability to support MTCH, and capabilities simultaneous with MTCH reception.  The capability for support of MTCH reception uses the working definitions that have been refined the last few meetings in RAN1 and RAN2 [
].  The capabilities simultaneous with MTCH reception are a straight copy of the 64kbps DPCH capability with simultaneous HS-DSCH reception.    The capabilities in table 4.X-1 and 4.X-2 in the Annex are those required for MTCH reception, while the capabilities in table 4.X-3 are those required for reception of physical and transport channels not carrying MTCH.   Note that these sets of capabilities are independent, so the total capability is the sum of those in the two tables.

While the capability for support of MTCH reception uses the RAN1 and RAN2 working definitions, it goes somewhat further than the agreements in RAN1/2 in the following respects:

· ‘High data rate’ S-CCPCH carrying MTCH only use 1 transport channel per TTI.  We feel this is appropriate for the delay tolerant and relatively constant data rate streaming and background MBMS services supported for MBMS.

· ‘Low data rate’ S-CCPCH may have more than 1 transport channel per TTI.  This supports the motivation for the agreement in RAN2 to permit more than 1 transport channel per TTI for MTCH, where some companies wanted support for low data rate services on release ’99 channels.  For spreading factors 32 and below, the UE may receive up to 8 simultaneous transport channels on all radio links; this is based on the 64kbps UE class.  

· UE capabilities for the numbers of TF and TFC are modest (64 and 48, respectively), are those of a 64kbps UE class.  The number of TF and TFCs will be larger where multiple transport channels per TTI are supported, and so it seems sensible to match the parameters to the HSDPA 64kbps simultaneous DPCH reception capability.  This number of transport formats and combinations is felt to be more than adequate for the streaming and background services used in MBMS.  

Note that the capability to use S-CPICH as phase reference for S-CCPCH carrying MTCH was removed, and the number of CRC bits is fixed to 16, as was agreed in [
].

The capability for support of MTCH reception is consistent with either RAN1 or RAN2 ( discussions in the following respects:

· Transmission is restricted to 1 transport channel per TTI in the soft combining case.  This seems to be the discussion in RAN1, but may not be crystal clear in RAN2.

· More than one TTI size is permitted; this is consistent with RAN2 understandings.  For example, since MSCH is expected to have low data rate and BLER requirements, its TTI size can be much smaller than MTCH.  Therefore, since MSCH shares the same S-CCPCH with MTCH, more than one TTI is expected for S-CCPCH carrying MTCH. Note that the smallest TTI size for MTCH is not captured here, as this is not a UE capability, and agreements on minimum TTI size will need to be captured in e.g. TS 25.331.

We feel the HSDPA 64kbps simultaneous reception capability is a good match for non-MTCH reception and for limited support of DPCH.  It has the following characteristics:

· This data rate should meet the needs of MCCH.  Recent analyses of MCCH bit rate requirements [
,
] are well below (at least 4 times below) 64kbps.

· The channel coding and data rates support R99 voice and data services received simultaneously with MTCH. Turbo coding is supported, and 64kbps will support many of the streaming and background applications in TS 34.108.

The two parts of the capability support the most demanding (in terms of receiver resource) configuration in [
]:

“4.
One S-CCPCH (dedicated FACH and possibly the FACH, which may carry MCCH) and three S-CCPCH with 40ms TTI for MTCH reception”

The capability also support MBMS and dedicated channel reception on DPCH.  When the UE is receiving in CELL_DCH, it receives dedicated notification of services on DPCH, and so does not need to receive an extra S-CCPCH carrying MCCH.

It is important to note that FACH containing other logical channels than MTCH may be mapped to S-CCPCH carrying MTCH, and so the functionality in table 4.X-1 can’t be restricted to S-CCPCH carrying MTCH.  Therefore, when the UE does not need 3 S-CCPCH for macro diverse reception, it may receive an S-CCPCH carrying only MCCH or other logical channels.  While we don’t expect there is much need to receive more than 2 S-CCPCH per cell for MBMS, there may be some conditions where this flexibility is of some benefit.  This allows the operator to trade MBMS coverage for flexibility for UEs in CELL_FACH state.  If an MCCH and a DCCH or DTCH are carried on different S-CCPCHs, the UE may use up to 2 S-CCPCH for macro diverse reception, reducing coverage of the service (for the same transmit power), whereas if the MCCH and DCCH or DTCH are carried on the same S-CCPCH, the UE could use 3 S-CCPCH for macro diverse reception.

Finally, note that the capability does not preclude simultaneous support of 4 S-CCPCH and DPCH, as is indicated in Note 6.  We expect a new UE capability parameter will be needed.  This is FFS.

3. REFERENCES

Annex

4.X

FDD UE minimum capabilities with MBMS

A UE capable of receiving MTCH shall support the capabilities shown in tables 4.x-1, 4.x-2, and 4.x-3.

Table 4.X-1: DL capabilities for S-CCPCH carrying MTCH (FDD)

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

	Transport channel parameters
	

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

	Maximum total number of simultaneous transport channels in all clusters
	3/8

(Note 4)

	Maximum number of TFC
	48

	Maximum number of TF
	64

	Support for turbo decoding
	Yes

	Support of secondary common pilots for channel estimation of S-CCPCH
	No

	Number of CRC bits
	16

	Support for slot formats that do not contain TFCI
	No

	Supported slot formats and TTI combinations
	See table 4.X-2


Table 4.X-2: Supported slot format and TTI combinations for S-CCPCH carrying MTCH

	S-CCPCH slot format


	Maximum TTI
Note 2


	Number of S-CCPCH Clusters for Selection combining

(Note 3)
	Number of S-CCPCH Clusters for Soft Combining

(Note 3)
	Maximum Number of Simultaneous Transport Channels per Cluster

Note 1

	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
	8

	10(SF=32)
	80
	None
	3
	1

	8 (SF=64)
	80
	3
	None
	8

	8 (SF=64)
	80
	None
	3
	1

	6 (SF=128)
	80
	3
	None
	8

	6 (SF=128)
	80
	None
	3
	1

	2 (SF=256)
	80
	3
	None
	8

	2 (SF=256)
	80
	None
	3
	1


Note 1) A transport channel is counted once per S-CCPCH cluster.

Note 2) The TTI size limit is used to set minimum requirements for the buffer before de-rate-matching in the UE. It is the largest TTI allowed on S-CCPCH carrying MTCH.

Note 3)
‘None’ selection combining clusters indicates selection combining is not used. 'None' soft combining clusters indicates that soft combining is not used.  S-CCPCHs within a cluster may always be soft combined.  The definition of S-CCPCH cluster is given in 25.214.  This capability assumes a cell may only be in 1 S-CCPCH cluster. 

Note 4) This capability is 8 when the maximum number of simultaneous transport channels per cluster in table 4.X-2 is 8, and is 3 otherwise.
Table 4.X-3: DL capabilities with simultaneous S-CCPCH carrying MTCH

	Capability During MTCH Reception for DL DPCH or for S-CCPCH carrying a channel other than MTCH

Note 6
	64 kbps

	Transport channel parameters
	

	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)
	

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

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

	Support of PDSCH
	No


Note 6):

The UE is not required to simultaneously receive the DL DPCH and the S-CCPCH, but may indicate its support of this simultaneous reception.

� This capability is needs to be updated with respect to TTI size, given the current working agreements.
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