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1 Introduction
Contributions have been submitted to both RAN1 and RAN2 on the use of selective combining in MBMS to improve performance.  This paper evaluates the possible scenarios in which this technique can be used and proposes a mechanism for supporting selective combining in the network.

2
Discussion

2.1 Overview of Selective Combining

The benefits of selective combining can be understood to be as follows.  When the UE is towards the cell border, the number of bits received in error in the MBMS data from the serving cell will increase, but the UE will be able to receive the S-CCPCH of the neighbour cells.  It can then compare the two received PDUs and choose the best, effectively improving the overall received QoS at cell borders. 

Since the received quality of one PDU (in the source cell) will be significantly greater than the other (from the neighbour cell) when the UE is near the cell centre, there is little anticipated benefit to using selective combining in this case.

2.2 What is needed for Selective Combining

In order to perform selective combining at RLC the UE is required to decode the DL data from more than one Node B and evaluate it at the RLC layer to determine which is the preffered RLC PDU.  This requires the following information about the neighbour cell and it’s MBMS services:

· Identification of the cell

· e.g. Scrambling code, Cell identification

· Identification of all transmitted services in the neighbour cell 

· Information about the established MBMS ptm channels 

· TFS, Channelisation codes etc.

All of which the UE can acquire by reading the BCCH and MCCH of the neighbour cell as it approaches the serving cell borders.

By providing the UE with the information about services ongoing in neighbour cells, it removes the need for the UE to read the BCCH/MCCH of those neighbour cells to acquire this information, and will speed the acquisition of the neighbour cell MTCH(s) of interest to the UE.

Care should be taken to limit the information so that the volume of traffic on MCCH did not become too high.  One possibility could be to send the information shown in table 1 to show which cells the UE should consider as potential candidates for selective combining, thus reducing the amount of time the UE would need to read the neighbour cells MCCH/BCCH.

In principle the information on neighbour cell service information shown in Table 1 could be provided on the MCCH.

	Information Element/Group Name
	Need
	Multi
	Type and reference
	Semantics description

	MBMS Neighbour cell info
	
	
	
	

	ListOfServices
	OP
	<1..NumberOfNeighbourCellServices>
	
	

	>MBMS Service ID
	MP
	
	MBMS Service ID x.x.x.x
	Ongoing ptm services only

	>>Neighbour Cell Identity
	MP
	<1..NumberOfNeighbourCells>
	Cell Identity 10.3.2.2
	


Table 1.  Possible description of neighbour cell service information  on the MCCH

2.3 Additional considerations

Since the use of ptm or ptp channels for MBMS is based on counting of UEs in a cell which are registered for MBMS, it is not possible to assume that ptm will be available for every service in every cell, and hence it cannot be assumed that selective combining can be used in every scenario.  

However, it should be noted that if selective combining is used in all UEs, then the overall power output of the NodeBs can be reduced, and hence the threshold at which a ptm MTCH will be assigned is altered.  

3 Scenarios for use

Selective combining should be used as follows:

· UE receives data on MTCH

· UE measures serving cell quality

· Once the cell quality drops below a certain threshold the UE measures neighbour cells to determine which it should reselect to

· UE acquires information about services present in neighbour cells (and possibly the MTCH description)

· UE reads MCCH of neighbour cell, acquires the MTCH and performs selective combining.

Three scenarios for the provision of selective combining assistance data can be identified:

a) UE reads information about services ongoing in neighbour cells from neighbour cells BCCH/MCCH.

b) UE reads information about services ongoing in neighbour cells from the MCCH in serving cell and reads MTCH descriptions from the neighbour cells BCCH/MCCH.

c) UE reads all information about services ongoing in neighbour cells and also their MTCH description from the MCCH in serving cell only.

Scenario (a) would require no additional information to be sent on the MCCH/BCCH in the target cell over that which will be required for the notification of late arrivals.  However, it would require the UE to read the neighbour cells BCCH/MCCH in parallel to it’s own MTCH in order to determine both the services offered and the ptm channel description for those services.  

Scenario (b) requires an index of all services ongoing in all neighbour cells to be broadcast in the serving cell on the MCCH.  The neighbour cell MTCH description should be read from the neighbour cell BCCH/MCCH.  

Scenario (c) would require that an index of services and the neighbour cells they are active in is sent on the serving cell MCCH.  This index would also contain the description of the MTCH for each service in each neighbour cell.  The concern with this approach is that the amount of information to be sent in the source cell would grow to a significant amount when the number of MBMS sessions became large.  

4 Conclusions

This contribution shows that selective combining is dependant upon a number of factors which cannot be planned for in an dynamic network, and hence its use in a UE should be considered an implementation issue.  

However, in order to improve the performance of selective combining, the contribution proposes some assistance data which may be provided in the UE source cell in order to speed the acquisition of the neighbour cell MTCH with which selective combining may be performed.  

Since the scheduling of data is a network configuration issue it should be agreed at this meeting that neighbour cell MBMS service information may be sent on the MCCH in order to support selective combining at RLC, but that it is not required.

