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1 Introduction

The WI on UE Performance Requirements for MBMS (MBMS-RAN-RF)  was introduced in the RAN meeting #25 with the WI-sheet approved in RP-040370 [1]. This WI has a very tough time schedule to meet. According to the WID, the performance requirements in 25.101 and 25.133 shall be ready and approved at RAN#29, September 2005.

The specifications in RAN1 and RAN2 are now almost finalized, so the performance requirements can now be evaluated in RAN4. 

Since RAN4 normally need quite some time to come to a conclusion on simulation assumptions and what requirements we actually will have, it is urgent to start the specification work as soon as possible.

The purpose of this contribution is to start up the general discussion and give an idea of a possible time schedule for the work in the different areas.  The contribution is based on the MBMS specification 25.346 from December [2].  
2 Tasks

There are two tasks of the WI, 

· Agree performance requirements in 25.101.

· Agree on requirements for RRM issues in 25.133.

MBMS performance requirements

3 Background

The MBMS functionality in RAN2 is specified in TS 25.346. 

There are three logical channels mapped on FACH transport channels carrying MBMS information and there is also a MICH physical indication channel indicating changes in the MCCH information.

The logical channels transmitted on S-CCPCH’s are 

· the MBMS point-to-multipoint Control Channel (MCCH). This channel is used for a downlink transmission of  control plane information for UEs in DRX states or  Cell_FACH state. 

· the MBMS point-to-multipoint Traffic Channel (MTCH). This channel is used for a downlink transmission of user plane information. This is sent to UE’s in the cell with an activated MBMS service.

· MBMS point-to-multipoint Scheduling Channel (MSCH). This channel is used for a downlink transmission of MBMS service transmission schedule between network and UEs in RRC Connected or Idle Mode..
The MTCH may be combined by either RAKE combining, Soft Combining after the RAKE receiver or Selective combining. Furthermore, for the soft combining it shall be possible to just combine some TTIs, not the others (partial soft combining). The combining of information from several cells when receiving S-CCPCH is introduced since there is a considerable problem with the coverage of the S-CCPCH for MBMS. 

4 Capabilities

The following minimum capability of a UE is defined. MBMS capable UE supports at least the following channel combinations

· MICH

· MICH + PICH

· MICH + one S-CCPCH (non-MBMS FACH)

· PICH + one or more S-CCPCH 

· Simultaneous support of DPCH or HS-PDSCH reception is not required (but can be supported by the UE)

The UE performance requirements shall be based on selective combining, soft combining and RAKE combining of MTCH transmissions from the cells. The type of combining depends on the transport format transmitted and on the amount of time alignment between cells.
The minimum requirements for macro-diversity combining is based on the assumption of UE HW resources corresponding to a 3.6Mbps HSDPA UE category. The UE are not really required to implement a particular combining technique but the performance requirements shall be based on these techniques.  

The capabilities are given in Table 1
Table 1: The UE capability

	MTCH bitrate
	Selective combining 
(#RL clusters, TTI, min SF)
	Soft Combining
(#RL clusters, TTI, min SF)
	RAKE combining
(RL time slip, TTI)
=> results in RL cluster

	256 kbps
	1 RLcl
	3 RLcl, 40ms, SF8
	+/-148chip, 80ms

	256 kbps
	2 RLcl
	
	

	128 kbps
	1 RLcl
	3 RLcl, 80ms, SF16

	+/-148chip, 80ms



	128 kbps
	2 RLcl
	
	

	128 kbps
	3 RLcl
	
	

	  64 kbps
	1 RLcl
	3 RLcl, 80ms, SF32
	+/-148chip, 80ms

	  64 kbps
	2 RLcl
	
	

	  64 kbps
	3 RLcl
	
	


4.1 Considerations on the capabilities

With these capabilities the number of radio link clusters are well defined, we shall be able to demodulate up to 3 Radio link clusters, but there are no clear limitation of the number of Radio Links that the UE shall be able to demodulate. Either that need to be defined in the capabilities, or it is limited by the testcases. 

When RAKE combining or soft combining is performed, the signals are combined in the receiver. In order to do a proper combination the UE should know the power levels of the S-CCPCH from the different Radiolinks. In the current specification it is difficult to estimate the power levels of the different signals since the power offset to the CPICH is unknown. It is preferred to have the power offset signalled to the UE.
5 RRC state of the UE

According the MBMS requirements in 25.346, MBMS can be supported in all RRC states, but the support of MBMS in the Cell_DCH state is not mandatory. 

Ericsson propose to have minimum requirements on MBMS tested in Cell_FACH state since it is easier to test the UE in this state than in the DRX states and for a UE supporting MBMS, reception of MBMS in Cell_FACH is mandatory. 

6 Conclusions

To start evaluating the MBMS performance a set of reference channels must be designed. It is proposed to base the performance test on a streaming service over the MTCH where the UE is receiving MBMS continuously. A reference channel for this service is required.

It is proposed to start evaluating minimum performance requirements for the MTCH with 40 and 80 ms TTI, based on a MTCH rate of 128 kbps where tests of up to 3 radio link clusters are included. It is also important to have performance requirements of the MCCH and MSCH to get a clear view on the total coverage of the MBMS scheme.

The receiver structure must also be considered. Our proposal is to start defining tests with RAKE receiver and continue with Rx diversity receiver or a LMMSE receiver to have an improved performance.

It is important to have proper tests for all methods for combination of the signals, such as RAKE combining, soft combining and selective combining. But the prioritisation shall be that we start evaluating the performance without any combining. After that we start to look at the different combining methods.

6.1 Proposals for the evaluations:

· The target is to define testcases for MTCH, without any combining as well as different combinations of combining the signals

· A set of reference channels for different rates must be designed. Our proposal is to start with a 128 kbps channel.

· A limitation must be defined of the total number of radio links that we shall be able to demodulate simultaneously. An initial proposal is 6 simultaneous radiolinks, as this is the limitation in Cell_DCH, but it shall be investigated whether 6 is necessary or we can manage with e.g. 4 radiolinks. 

· When combining radiolinks, do we need signalling with the power offset for each cell?

· The initial simulations is proposed to be performed with a RAKE receiver. 

· We also should aim to define testcases for receiving MCCH as well as MSCH-
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