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1. Introduction
In this contribution, we address some UE capability impacts when using time-division-multiplexing (TDM) on a TTI basis in MBSFN FDD services. Discontinuous reception of services primarily reduces the RF power consumption of a UE by allowing a relative long DRX period without losing any data. As a consequence, a UE has to receive higher instantaneous bit rates during the TTIs with MBMS data transmission. Discontinuous MBMS service reception is supported in Rel-6 via the MBMS Scheduling Channel (MSCH) [1].
2. DRX
An illustration with DRX for MBSFN FDD is provided in figure 1. In this case, the UE is listening to one of the services and perform DRX in-between the receptions. The DRX period is a multiple of the considered TTI, which may differ between services. The UE can be informed which TTIs to listen for a certain service by monitoring MSCH in the same manner as already specified for discontinuous MBMS service reception in Rel-6 [2]. Alternatively, one could also configure a periodic transmission pattern, where both UE and NodeB know the TTIs in which a service is transmitted.
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Figure 1 Time and code division multiplexed services on the dedicated MBSFN carrier.
For the purpose of illustration, let Rdata denote the service data bit rate and Ndrx the number of consecutive TTIs that are DRX:ed. The instantaneous bit rates readily follow as Rdata* (1+ Ndrx). The service DRX rate Ndrx /(1+ Ndrx) will be a trade-off between UE capability and RF power savings. It can be noted that the actual DRX period may be less than Ndrx TTIs since the UE needs to monitor which TTIs to read and it may perform some measuring in-between service receptions.

3. UE capability
One important MBSFN UE capability parameter to specify is the maximum sum of number of bits of all transport blocks received at an arbitrary time instant [3]. This parameter is discussed below, with respect to the DRX rate.
In table 1, the number of required data bits per TTI is depicted for different possible percentage of DRX rates when considering some of the S-CCPCH slot formats proposed in [4] for MBSFN. It can be observed that even for a rather high DRX rate, it is still possible to achieve robust coding rates for high service bit rates. Another observation is that the DRX rates and the service bit rates can be traded for similar BLER performance, as illustrated by the configurations 3, 4 and 8, 9 in table 1 (same modulation and code rates). 
Table 1: Relation between DRX rate and number of data bits in a TTI
	Config. #
	Slot format # in [2]
	SF
	TTI [ms]
	Service data rate [kbps]
	S-CCPCH data rate [kbps]
	DRX rate [%]
	# of data bits in one TTI
	Coding rate

	1
	24
	4
	80
	256
	1716
	50
	40960
	0.3

	2
	24
	4
	80
	256
	1716
	67
	61440
	0.45

	3
	24
	4
	80
	256
	1716
	75
	81920
	0.6

	4
	24
	4
	80
	512
	1716
	50
	81920
	0.6

	5
	24
	4
	40
	512
	1716
	50
	40960
	0.6

	6
	23
	8
	80
	256
	852
	0
	20480
	0.3

	7
	23
	8
	80
	256
	852
	50
	40960
	0.6

	8
	30
	8
	80
	256
	1704
	67
	61440
	0.45

	9
	30
	8
	80
	384
	1704
	50
	61440
	0.45


In general, increasing the TTI improves the MBMS performance [5] but it also increases the number of bits to be handled within the TTI. By using a TTI of 40 ms, as shown by configuration 5 in table 1, obviously reduces the total number of bits within one TTI, but it also reduces the possibility to combat fading due to the shorter interleaving depth. This type of trade-off has been considered for Rel-6 MBMS [3] and is likely to be of interest also for MBSFN transmissions with high service bit rates.
In [6], we demonstrated that to efficiently utilize the available transmit power for MBSFN services, some S-CCPCHs may use QPSK modulation, with possibly different spreading factors, and others may use 16QAM with a spreading factor greater than those used for QPSK transmissions. It may also be necessary to consider different DRX rates on services in order to optimize the power utilization. If this would be the case, one could e.g. let popular mobile TV channels have the largest DRX rates.

Another UE capability parameter also affected by the DRX rate is the maximum number of TFC per S-CCPCH, which is related to the supported number of TrCH per S-CCPCH and the number of different transport formats per TrCH. 
We identify two different cases to map multiple MTCH onto one S-CCPCH:

· L1 multiplexing of different MTCH, each mapped onto one FACH

· L2 multiplexing of different MTCH, all mapped onto one FACH.

For the case of L1 multiplexing, the maximum TFC value should reflect the number of possible time-multiplexed services, and associated MSCH, on the S-CCPCH as illustrated in section 14.10.1.1 in [2]. In a TDM scenario supporting DRX, a minimum of three TrCHs is needed per channelization code, this assumes one TrCH carrying MSCH and two TrCHs carrying the time multiplexed MTCHs. 
If L2 multiplexing of services is used, i.e. MTCHs are time-multiplexed on a FACH, a minimum of two TrCHs per channelization code would be needed for supporting DRX.
In order to utilize the available code resources, a total limitation of two or three TrCH seems too restrictive. Thus, in order to support reception of different services mapped onto different S-CCPCH, a maximum of 8 TrCH being received by the UE appears to be reasonable. Furthermore, each TrCH should support a number of service bit rates with e.g. a granularity that covers service bit rates between 64 kbps to 512 kbps. Thus, in order to support this, as well as one TrCH carrying MSCH, a maximum number of TFC per S-CCPCH of 128 seems to be needed.
4. Proposal
It is proposed to define the maximum number of bits of all transport blocks being received at an arbitrary time instant for S-CCPCHs carrying MTCH (and MCCH/MSCH) to be in the magnitude of 80000 bits in order to allow for a relative high DRX rate of MBMS services.
We propose the maximum number of TrCHs for the configuration to be 8, and the maximum number of TFC per S-CCPCH to be 128.
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