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1
Introduction
In this contribution, the RB configuration for MCCH is discussed. An RB configuration is proposed to be included in the TR 25.993. Certain corrections to TS 25.306 and TS 25.331 are also proposed.
2
Basic assumptions

In order to make a proper RB configuration for MCCH, an assessment about the maximum amount of information that need to be sent on MCCH during a modification period is needed. The actual amount of MCCH information will be varying within a fairly large range, depending on the network scenario and the amount of MBMS traffic. However, the MCCH bit rate, the length of the modification period and the number of repetition periods should be dimensioned to carry the peak MCCH load.

The assessment of the expected peak MCCH load below is approximate. It does not show all the details. The purpose is to gain some confidence in the maximum number of octets to be transmitted on MCCH, in order to use that as an input for the MCCH dimensioning and configuration.

In table 1 below, a few assumptions regarding the maximum network properties are shown.
Table 1: Assumed maximum network properties

	Network property
	Specified max value
	Assumed max value

	Number of MBMS preferred frequencies
	4
	4

	Number of neighbouring cells on MCCH (soft combining)
	32
	20

	Number of S-CCPCH carrying MTCH on MCCH
	16
	10

	Number of MBMS sessions on MCCH (PL and non-PL)
	64
	30

	Number of physical channel configurations on MCCH
	32
	32


Another assumption is that there is only one MTCH mapped on each S-CCPCH.

Based on the abovementioned assumptions, it is possible to make an assessment about the number of octets in the various MCCH messages. Those assessments are indicated in table 2, as well as the total number of octets to be transmitted on MCCH.
Table 2: Assessment of the number of MCCH octets

	MCCH message type
	Message size
	Number of octets 
(all messages)

	MBMS COMMON PTM RB INFORMATION
	145
	145

	MBMS CURRENT CELL PTM RB INFORMATION
	56
	56

	MBMS GENERAL INFORMATION
	9
	9

	MBMS MODIFIED SERVICES INFORMATION
	3
	3

	MBMS NEIGHBOURING CELL PTM RB INFO
	29
	580

	MBMS UNMODIFIED SERVICES INFORMATION
	146
	146

	Total number of octets:
	939


The conclusion from this exercise is that the MCCH should be dimensioned to carry up to about 1 Kbyte of information per repetition period.
3
Dimensioning of the MCCH

In [1], an RB configuration for MCCH is proposed. It provides a bit rate of 7.6 kbps. Combined with a modification period of 5.12 seconds split into four repetition periods of 1.28 seconds each, an MCCH in this configuration has the capacity to transmit up to about 1.2 Kbyte of information per repetition period.
This seems to be a reasonable MCCH configuration, based on the basic assumptions above. The bit rate and power requirements should be moderate. The provision of four repetition periods should allow a certain L2 combining gain between the repetition periods, which helps to keep the power requirements down.

4
Specific problems

4.1
TTI size versus OSD window size

A problem with the proposed MCCH RB configuration is the number of RLC PDUs to be transmitted each repetition period.
According to the current minimum UE capabilities for MBMS, only a TTI size of 10 ms can be used on the MCCH, assuming that UEs that do not support MBMS PTM reception in CELL_DCH shall be supported [25.306]. In order to fully utilise a repetition period of 1.28 seconds, up to 128 RLC PDUs would be sent on the MCCH in each repetition period, if the TTI = 10 ms. 
Keeping in mind that the maximum OSD window size is 64 [25.322, 25.331], it means that when the MCCH is fully utilised, the L2 combining gain between the repetition periods would be lost. That is not desirable, because increased power would be needed to reach the cell edge.
Moreover, the implication of NOTE 1 in TS 25.322, sub-clause 11.2.3.2 "Out of sequence SDU delivery", is in fact that the number of SN increments during a repetition period should be restricted to about 40. Otherwise the network risk undetected protocol errors in the RLC receiver in the UE. If, for instance, an OSD window size = 48 is configured, the note claims that the network should not increment the SN more than 128 ( 48 = 80 times within a time period equal to the duration of Timer_OSD. The duration of Timer_OSD may include two repetition periods, belonging to adjacent modification periods. As a consequence, the SN cannot be increased by more than 40 (i.e., by 80 divided by 2) within each repetition period, and consequently, not more than that within each modification period. If the maximum OSD window size = 64 is used, the number of SN increments within a modification period would be restricted to 32, which is even worse.
Given these constraints, it seems apparent that certain corrections are needed, in order to allow an efficient use of the MCCH. The following two corrections are proposed:

1.
It should be possible to efficiently use the maximum OSD window size = 64, without risking undetected RLC protocol errors in the UE.
2.
It should be possible to use a TTI large enough to keep the SN increments within the OSD window size during a repetition period of at least 1.28 seconds, and preferably up to 2.56 seconds (in order to keep some headroom for possible future extension). The use of the large TTI size should be independent of the UE capability to support MBMS PTM reception in CELL_DCH.
The proposed solution [2] of the first correction is to add a requirement on the UE to re-establish the receiving RLC entity used for MCCH at the start of each modification period. In this way, all the potentially remaining RLC PDUs from the previous modification period are removed from the buffer at the start of the new modification period. The accidental L2 combining of RLC PDUs from different modification periods that could otherwise occur ("NOTE 1") would thereby be prevented.
The proposed solution [3] of the second correction is to change the minimum MBMS UE capability and require the support of at least 20 ms TTI, preferably 40 ms TTI on MCCH, independent of the UE capability to support MBMS PTM reception in CELL_DCH.

4.2
TFCI and TFCI position
Another observation that was made in the preparation of the proposal of the MCCH RB configuration is that slot formats without a TFCI is not allowed on the S-CCPCH carrying MCCH. This is unfortunate, because the TFCI is not needed, if the MCCH is the only logical channel mapped on the S-CCPCH. Since the TB size of the MCCH is rather small, the provisioning of the TFCI corresponds to a rather significant overhead (about 15%), compared to a configuration where the TFCI needs not be included.
Allowing slot formats without the TFCI would thus have saved some overhead. A reduction that could have been used to increase MCCH coverage and/or reduce the transmission power. However, no action is proposed regarding this problem. The restriction was introduced at RAN-29 [CR 2674 rev 1 to 25.331, RP-050469]. The restriction was introduced in order to reduce UE complexity and the testing requirements. The additional overhead it generates is manageable and not critical for the MBMS deployment.

5
Proposal

A change request to 25.993 with the proposed RB configuration for MCCH is provided in [1]. Change requests to 25.331 and 25.306 with the corrections relating to the problems discussed in section 4.1 above are provided in [2] and [3], respectively. RAN2 is kindly asked to review the change requests and hopefully agree on those.
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