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1. Overall Description:

RAN2 thanks RAN4 for their LS on Details on MCCH received in document number R2-050153 (R4-040785). RAN4 asks for further information on MCCH. The first issue:

1. 
RAN4 would need further information on the expected MCCH data rate and detailed definitions.

RAN2 has analysed the expected MCCH data rate based on a set of typical use scenarios. From that analysis, it is clear that the actual MCCH bit rate depends on a vast number of factors, including the MCCH repetition period, the activation of the MBMS counting mechanism, the number of neighbouring cells used for combining, various MBMS configuration aspects within the cell, etc. The figures provided here should therefore be regarded as an example of what could be expected, rather than a precise prediction of the range of the MCCH bit rate.

The MCCH information consists of a number of different RRC messages. In the tables 1 and 2 below, the different RRC messages on MCCH are listed and their respective estimated lengths are indicated for three different use scenarios (with somewhat shifting assumptions regarding the number of active MBMS services and MBMS cell configurations). In the table 1, soft combining is assumed. In the table 2, selective combining is assumed. (It might be noted that the maximum number of neighbour cells, 32, is assumed in all of those scenarios.)

Table 1: 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
	A total for all 32 neighbours; the configuration of each neighbour cell is transmitted in a 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
	 


Table 2: 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
	A total for all 32 neighbours; the configuration of each neighbour cell is transmitted in a 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
	3836
	4244
	8388
	 


In the table 3 below, the MCCH data rates and other details from the analysis has been gathered. Both 20 ms TTI and 40 ms TTI have been considered. The number of bits transmitted during one TTI is indicated in the table 3, which is used when calculating the reference MCCH data rates. Moreover, an MCCH repetition period of 480 ms has been assumed for the analysis. Based on that assumption, a set of reference MCCH bit rates were calculated, using the required number of transmitted bits in the scenario 2.

RAN2 would like to suggest that the reference MCCH data rates given in the table 3 be used as an input for the RAN4 investigation of MBMS performance requirements.

Table 3: MCCH message sizes, data rates and other detailed definitions

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

	Reference MCCH data rate 
	7.2 kbps 
	10.3 kbps 

	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
	206 for 20 ms TTI

412 for 40 ms TTI

	Reference message sizes1, 2
	48, 49, 68, 99, 348, 705

	48, 68, 93, 99, 348, 705


	
	
	

	
	
	

	MCCH repetition period
	480 ms 
	480 ms 

	Note 1: Needed to evaluate the impact of the RRC messages

	Note 2: Based on the scenario 2.


During the discussion about those results, RAN2 did not agree on the required MCCH acquisition time, i.e., the time allowed for the UE to read the complete set of MCCH information. It could however be noted that the effective MCCH acquisition time is determined essentially by two factors: the MCCH repetition period and the number of repetitions needed to successfully acquire the complete set of MCCH information. 

RAN2 would be interested to know if RAN4 has an opinion about the required MCCH acquisition time, i.e., the time that can be accepted, e.g., at a cell re-selection, in order for the UE to switch to new MTCH configurations quickly enough during MBMS reception. (In that respect, RAN2 assumes that the UE may continue to receive MTCH, based on the MTCH configuration used in the previous cell, whilst acquiring the MCCH information of the new cell.)

RAN2 would also be interested to know if RAN4 has an opinion about the number of repetitions needed for the UE to acquire the MCCH information. It might be noted that the MCCH information consists of a quite large number of RRC messages (tables 1 and 2). Those are sent in RLC-UMD and without combining possibility (i.e., based on macro-diversity). In that respect, it should be noted:

–
The MBMS enhancements of the RLC-UMD provide a mechanism for "selective combining" that can be applied on the MCCH, but only between the separate repetition periods within the same modification period. For the UE to benefit from that, a number of repetition periods are required.

–
The UE might not always need the complete MCCH information at once. E.g., the information about the neighbouring cells that are irrelevant for the combining performed by the particular UE should not be critical. However, other MCCH information could indeed be critical for the possibility to switch into a new MTCH configuration.

A good understanding of those factors is needed to evaluate the assumption about an MCCH repetition period of 480 ms that was made for the analysis accounted in the table 3. If a longer MCCH acquisition time could be accepted, or the number of repetitions could be kept low, a correspondingly lower MCCH bit rate could be applied.

Other comments about the analysis noted in RAN2:

–
The MBMS counting was not activated in the scenarios used for the analysis. The MBMS access information needed for the counting would add to the amount of MCCH information used for the analysis. No estimate of the amount of MCCH access information needed is available, but RAN2 does not expect the difference to have a major impact on the results.

–
RAN2 is currently investigating certain possibilities to reduce the MCCH messages sizes. Such reductions could somewhat decrease the necessary MCCH bit rate. However, no conclusion is available at the current point in time.

The next issue:

2.
RAN4 would also kindly ask RAN2 to consider more neighbour cells instead of 6 cells in order to allow efficient deployment of MBMS in existing networks. Although for a single UE 6 neighbour cells are sufficient, the neighbour cells for another UE may be different as the cells that need to be taken into account depend on the exact UE position within the cell. As a consequence RAN4 would like to ask RAN2 to consider whether a large number of cells could be supported. Currently 32 intra-frequency neighbours are supported by the RAN4 specification.
RAN2 intends to deploy a coding of the MBMS neighbouring cell information, which uses the intra-frequency neighbour cells that are listed in the BCCH information in SIB 11 and 12 as the basis for reference. With this approach, it is possible to reference any one of the intra-frequency neighbour cells in SIB 11 and 12, to be used for MBMS macro-diversity combining (i.e., for soft combining or for selective combining). The number of intra-frequency neighbour cells to be used is thus restricted by the set of intra-frequency neighbour cells listed in SIB 11 and 12. Up to 32 intra-frequency neighbour cells can be listed in SIB 11 and 12. 

It is the RAN2 understanding that this solution should satisfy the RAN4 requirement of supporting up to 32 neighbouring cells for combining purposes.

2. Actions:

To RAN4 group

ACTION: 
RAN2 kindly asks RAN4 group to take note of the information provided. 


RAN2 would also kindly ask RAN4 to consider the issue about the required MCCH acquisition time and the issue about the number of repetitions needed to acquire the MCCH information mentioned above, and to provide possible feedback to RAN2 on those issues.
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