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1. INTRODUCTION

The introduction of MBMS to 3GPP causes to change of UE capabilities since MBMS has its own characteristics. The easiest way to make an UE receive MBMS service is that we develop an UE with high capability (e.g. an UE that receives 3 or more physical channels with high data rate at the same time). But high capability UE requires cost and other things.

What is UE minimum requirement for MBMS? In this document, the minimum requirement means the minimum combinations of physical channels to receive MBMS service depending on UE state. 

In this paper, we analyze the UE minimum requirement about MBMS and other normal services (e.g. paging for voice call) per each state and drive the proposal for UE minimum requirement based on our analysis.  All of our analysis assume that PtM MBMS transmissions. PtP case isn’t treated since PtP case, i.e. MBMS in CELL DCH can require high capability.

2. UE Minimum Capability per each state.
2.1 Idle mode

A UE in idle mode should receive MTCH and MCCH for MBMS. An UE in idle mode should also receive PICH (Nornal PICH for paging and unused PICH part for MBMS paging) and if there is paging, it should receive normal S-CCPCH, which carries PCH. 

During a UE is receiving a MBMS service, UE should receive MTCH on one physical channel (probably S-CCPCH) for the MBMS data reception, MCCH on possible another physical channel (S-CCPCH or P-CCPCH) for the MBMS signalling, and PICH and then S-CCPCH for PCH for normal paging. According to this simple analisys, an UE in idle mode should receive 3physical channels at the same time if there is normal paging during a MBMS service. 

The other example is that a UE receives MTCH on a physical channel and PICH for notification of control information and PICH and then S-CCPCH for PCH for normal paging. Even in this case, there is possibility that there is normal paging and signalling of MBMS control message over MCCH, in which case UE should receive 3 physical channels at the same time.

But the reception of PICH during MBMS service cannot be burden on an UE. Moreover MCCH transmission method has not been determined yet. If MCCH is mapped on all S-CCPCH or other useful method is developed, an UE don’t need to receive 3 Physical Channel at the same time. So, in idle mode, the UE minimum requirement depends on MCCH transmission method. If we develp the useful transmission method of MCCH, the minimum number of S-CCPCH for an UE that receives MBMS can be 2.

2.2 URA PCH and CELL PCH

In MBMS, the operation of an UE in URA PCH and CELL PCH is very similar to the operation of UE in idle mode. An UE should receive MTCH. MCCH, and PICH and then PCH/S-CCPCH for normal paging. Consequently, the minimum requiremt is the same to the minimum requirement of idle mode.

2.3 CELL FACH

A UE receives MTCH on S-CCPCH, MCCH on another S-CCPCH (or P-CCPCH), and several transport channels on S-CCPCH for non MBMS service.i.e a UE in CELL FACH may read three different S-CCPCHs. Even though a UE in idle mode, URA PCH, or CELL PCH may read three different S-CCPCHs, the former case is different from the latter case. In the former case, the potential problem is the number of S-CCPCHs but in the latter case, the rate of S-CCPCH for non-MBMS service as well as the number of S-CCPCHsis considerd for the minimum requirement. 

In Cell FACh state, we also can reduce the number of S-CCPCHs for UE to receive simultaneously by very simple method e.g., by making MCCH be carried on all S-CCPCHs. But, the MCCH mapping on all S-CCPCHs may cause some problem such as adjustment of TFS and introduce the redundancy of MCCH transmission. So, we need more consideration on the method for the reduction of number of S-CCPCHs for UE to receive simultaneously.

Consequently, the number for S-CCPCHs for UE in CELL FACH state to receive simultaneously can be 2 or 3 depending on MCCH transmission method.

2.4 CELL DCH

Quatation from TR, the simultaneous reception of MBMS service and non-MBMS service depends on UE capability. If the UE with very limited capability receives a paging (for e.g., voice call) causing change of UE into Cell DCH state during the reception of MBMS or a UE in Cell DCH receives MBMS paging on DCCH, then USER may be notified of the paging for choosing one service between MBMS service and normal service (e.g., voice call)

If there is an UE with high capability, it can receive MTCH/SCCPCH, MCCH/SCCCPH and also DPCH or PDSCH or HS-PDSCH. An UE with high capability is out of scope of this document.

In cell DCH state, on consideration of minimum requirment, the UE does not receive S-CCPCH/MTCH and dedicated type physical channel at the same time. So, the UE minimum requirement for MBMS service without receiving dedicated channel can be the same to that on CELL FACH.

This table describes the possbiel combination of Physical channel that can be supported in the downlink on the same frequency by one UE simultaneously during MBMS service.

	
	Physical Channel Combination 
	Transport Channel Combination
	Mandatory dependent on UE capability for MBMS
	Comment

	1
	PICH + S-CCPCH
	FACH(MTCH)
	Mandatory
	Applicalble for Idle mode, URA PCH and Cell PCH. 

e.g) When UE receives MBMS over MTCH

	2
	PICH + S-CCPCH+S-CCPCH
	FACH( MTCH) + FACH(MCCH) or PCH  
	Mandatory
	Applicalble for Idle mode, URA PCH and Cell PCH

e.g) When UE receives dedicated paging or UE receives MBMS notification 

	3
	S-CCPCH+S-CCPCH+S-CCPCH
	FACH(MTCH)+ FACH(MCCH) + PCH(PCCH)
	?
	Applicable for Idle mode, URA PCH, and Cell PCH 

e.g) When UE receives dedicated paing as well as MBMS notification

	3a
	S-CCPCH + S-CCPCH
	FACH(MTCH) + FACH(MCCH+PCCH) 
	?
	Applicable for Idle mode, URA PCH , and Cell PCH 

e.g ) When UE receives dedicated paing as well as MBMS notification

note 1 :  MCCH is mapped on ALL S-CCPCHs. 

	4
	S-CCPCH+S-CCPCH+S-CCPCH
	FACH(MTCH)+ FACH(MCCH) + FACH(DCCH/DTCH)
	?
	Applicable for CELL FACH 

e.g) When UE receives MBMS and normal dedicated service over FACH

	4a
	S-CCPCH + S-CCPCH
	FACH(MTCH) + FACH(MCCH+DCCH/DTCH) 
	?
	Applicable for CELL FACH

e.g) When UE receives MBMS and normal dedicated service over FACH

note 1 :  MCCH is mapped on ALL S-CCPCHs.

	5
	DPCH + S-CCPCH
	DCH(DCCH/DTCH) + FACH(MTCH)
	Optional
	Applicable for CELL DCH

e.g ) When MBMS control information is delivered over DCH

	5a
	DPCH + S-CCPCH + S-CCPCH
	DCH(DCCH/DTCH) + FACH(MTCH) + FACH(MCCH)
	Optional
	Applicable for CELL DCH

e.g) When MBMS control information is tranmitted over FACH

	….
	
	
	
	It is omitted for the case of PDSCH or HS-PDSCH.


3. Conclusion
This contirubtion analysed the UE minimum requirement for MBMS per each UE state from the viewpoint of the combination of physical channels. We should note that the minimum requirement for MBMS service may have great impact on MBMS service such as channel multiplexing and transmission of MBMS control information over Iur. 

So Samsung believes that it is very important to reach a consensus on the minimum requirement in order to have further discussions on MBMS service. Moreover, it is proposed to include the above table to TR 25.992 with some modification based on the discussion results.
