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1 Introduction
In this contribution we present calculations of the MCCH message sizes for some scenarios. Based on these, we estimate typical MCCH data rates on the preferred layer that can be used as a basis for RAN4 LS reply. We also present different alternatives for TrBlk sizes and discuss the impact of used TrBlk size to the message repetition gain with respect to RLC PDU repetition gain.
2 Discussion

2.1 Message size calculations

The calculations are done based on message definitions in [1], together with several assumptions for network configuration which has to be made:

· The following sizes where calculated for PDCP info, TFS, TFCS, S-CCPCH and for RLC info, for and MICH configuration information:

Table 1: Information elements and sizes used in messages

	Assumed sizes
	Size in bits

	PDCP info
	49

	TFS
	54

	TFCS
	50

	S-CCPCH info
	14

	RLC info
	12

	MICH configuration information (FDD)
	16


· The number available frequencies in the network is three, and one of these frequencies is the preferred frequency for all MBMS services transmitted in the UTRAN. .

· For MBMS specific timers, only T318 is taken into account.

· For MSCH configuration information and default MSCH configuration information. No value is assumed, since added extra configuration information is limited and MSCH is optional feature, which is not necessarily needed for basic MBMS functionality and thus calculations are simplified. 

· The size of MBMS L1 combining schedule needs to be estimated, as final agreement how L1 combining schedule is signalled is not yet found. For this contribution the size is assumed to be 25 bits.

· We assume that either only partial soft combining or only selective combining is used. The full soft combining is assumed not to be used as it can be only used between cell under same Node B and thus is a sub-case of partial soft combining.
· No counting is performed in the cell.
· Session-id is not considered since the size of it is FFS.
· For reconfigured services in that modification period there is no difference, which parameters are modified (RB, L1 combining schedule etc.) 
· Required MCCH acquisition time in cell reselection is 480 ms 
The scenarios used in the calculation of message sizes are presented in Table 2.

Table 2: MBMS Scenarios for calculations

	Aspect
	Scenario 1
	Scenario 2
	Scenario 3

	PTM services
	3
	3
	8

	PTP services
	3
	3
	3

	No RB services
	6
	20
	20

	Number of RB per PTM service
	1
	1
	1

	Number of reconfigured services in this modification period
	1
	2
	3

	Number of services without modifications
	11
	24
	28

	Current cell
	 
	 
	 

	Number of ptm RBs
	3
	3
	8

	Number of FACHs per S-CCPCH
	2
	2
	2

	Number of S-CCPCH  in SIB5
	0
	0
	0

	Number of S-CCPCH not in SIB5
	1
	1
	2

	Number of preferred frequencies
	1
	1
	1

	Number of Frequencies indicated in SIB11
	3
	3
	3

	MSCH configured for each S-CCPCH carrying MTCH
	1
	1
	1

	Neighbouring cells
	 
	 
	 

	Number of neighbours
	32
	32
	32

	Number of RBs
	3
	3
	8

	Number of FACHs per S-CCPCH
	2
	2
	2

	Number of S-CCPCH
	1
	1
	2

	Common information
	 
	 
	 

	Number of RB configs
	2
	2
	4

	Number of FACH configs (TFS)
	2
	2
	4

	Number of CCTrCh configs (TFCS)
	1
	1
	2

	Number of PhyCh configs
	1
	1
	2


With the above assumptions, we obtain the following message sizes for the respective scenarios, when partial soft combining is used: 

Table 3: Message sizes in soft combining case

	Message
	Scenario 1
	Scenario 2
	Scenario 3
	Comment

	Common RB info
	348
	348
	672
	 

	Current cell ptm RB info
	99
	99
	220
	 

	General Information
	48
	48
	48
	 

	Modified Service Info
	37
	68
	99
	 

	Unmodified Service Info
	328
	705
	821
	 

	Neighbour cell RB info for soft combining cells
	32*49=1568
	32*49=1568
	32*84=2688
	Total for all 32 neighbours, the configuration of each neighbour cell is transmitted in separate message

	MBMS access information
	0
	0
	0
	MBMS access info is zero as it is assumed that there is no counting ongoing

	Per cell, total
	2428
	2836
	4548
	 


In the soft combining case, there are thus 34-35 short messages (<150 bits) and 2-3 longer messages when these scenarios are considered.

When selective combining is used, the following message sizes are obtained:

Table 4: Message sizes in case of selective combining

	Message
	Scenario 1
	Scenario 2
	Scenario 3
	Comment

	Common RB info
	348
	348
	672
	 

	Current cell ptm RB info
	99
	99
	220
	 

	General Information
	48
	48
	48
	 

	Modified Service Info
	37
	68
	99
	 

	Unmodified Service Info
	328
	705
	821
	 

	Neighbour cell RB info for selective combining cells
	32*93=2976
	32*93=2976
	32*204=6528
	Total for all 32 neighbours, the configuration of each neighbour cell is transmitted in separate message 

	MBMS access information
	0
	0
	0
	MBMS access info is zero as it is assumed that there is no counting ongoing

	Per cell, total
	3488
	3896
	7716
	 


In the case of selective combining, scenarios 1 and 2 result again 35 short messages (<150 bits) and 2 longer messages. In scenario 3, there are 2 short messages (<150 bits), 33 medium size messages (150-300 bits) and 2 long messages.

It should noted that the Unmodified Service info message is significantly long in all cases, as MBMS service ID of each MBMS service available in the cell needs to be transmitted.

2.2 Typical information bit rates 

Given the message sizes obtained for different scenarios, and assuming that the MCCH repetition period is 480ms and that the data is transmitted without breaks, we obtain the following required bit rates:

With partial L1 combining:

	Message
	Scenario 1
	Scenario 2
	Scenario 3
	Comment

	Information bit rate on FACH carrying MCCH
	5058.333
	5908.333
	9475
	Bps


With selection combining:

	Message
	Scenario 1
	Scenario 2
	Scenario 3
	Comment

	Information bit rate on FACH carrying MCCH
	7266.667
	8116.667
	16075
	Bps


NOTE: These values do not include MAC, RLC header overhead, and necessary length indicators in RLC PDUs or any possible padding in RLC PDUs.

If the data transmission is bursty (e.g. the MCCH data is multiplexed with some other data), the bit rate needs to be higher.

2.3 MCCH data rate and detailed definitions

In this section we discuss, what should be the reference MCCH data rate and other detailed definitions to be indicated to RAN4. Due to significantly different data rates and message sizes resulting form the use of soft or selective combining, it is proposed that a separate set of values is indicated, when partial soft combining is applied and when selective combining is applied.

For TTI alternatives, it is proposed that 20 and 40 ms TTI are considered. This may be affected by the decisions done by RAN1.

Data rate depends on the scenario details. In order to limit the number of parameter sets indicated to RAN4, it is proposed that the values in Scenario 2 are used. However, these should be modified to allow a multiple of 8 bits to be transmitted during one TTI. For partial soft combining the value of 120 bits for 20 ms TTI (240 bits for 40 ms TTI) of UMD play load produces the information bit rate of 6 kbps. For selective combining the value of 168 bits for 20 ms TTI (336 bits for 40 ms TTI) produced the bit rate of 8.4 kbps. To take the RLC and MAC header overhead into account, we assume for simplicity just a single 8 bit MAC header and a single 8 bit UMD PDU header + one LI for 20ms TTI and double for 40 ms TTI, e.g. for simplicity it is considered that two RLC PDU transmitted in one TTI (relative RLC/MAC overhead remains same). This results the number of bits transmitted during one TTI to be 144 for 20 ms TTI (288 for 40 ms TTI), when partial soft combining is applied and 192 for 20 ms TTI (384 for 40 ms TTI) respectively. The resulting reference bit rates are 7.2 kbps when partial soft combining is applied and 9.6 kbps, when selective combining is applied. 

To enable the evaluation of RRC message and/or RLC PDU repetitions impact, RAN4 needs to be informed about number of bits transmitted during one TTI, typical message sizes, number of repetitions, MCCH acquisition time and repetition period. 

The  number of bits transmitted during one TTI depends on many factors, but a simple approach for the purposes of RAN4 would be to select the number of bits which was used in the above calculations.

The message sizes can be obtained from scenario 2.

The number of repetitions depends on the performance requirements, but we propose that the case on 1 and 2 repetitions would be considered to limit the number of options.

This results the following table:
Table 5 MCCH message sizes, data rates and other detailed definitions

	MCCH data rate and detailed definitions

	Parameter
	When partial soft combining is applied
	When selective combining is applied

	Reference MCCH data rate when constantly transmitted 
	7.2 kbps without repetitions
14.4 kbps with two repetitions
	9.6 kbps without repetitions
19.2 kbps with two repetitions

	TTI alternatives for MCCH
	20, 40
	20, 40

	Reference number of bits transmitted during one TTI1
	144 for 20 ms TTI

288 for 40 ms TTI
	192 for 20 ms TTI

384 for 40 ms TTI

	Reference message sizes1
	48, 49, 68, 99, 348, 705


	48, 68, 93,99, 348, 705



	Reference number of repetitions1
	1 or 2 depending on performance requirements
	1 or 2 depending on performance requirements

	MCCH acquisition time
	480 ms
	480 ms

	MCCH repetition period
	480 ms without repetition 
240 ms with repetition
	480 ms without repetition 
240 ms with repetition


NOTE 1: These are needed to evaluate the impact of RRC message and/or RLC PDU repetitions

3 Conclusion

We have discussed the MCCH message sizes, data rates and other detailed definitions requested by RAN4 in R4-040785. We propose that Table 5 is used as a basis for the reply.
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