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1. INTRODUCTION

There have been a few discussions and contronitions about UE radio access capabilities and UE minimum requirement for MBMS. Some companies treated these issues with our traditional approach ( i.e. combination of Physical channel or similar pamameters on TS 25.306 ). Another company dealt with these issues with new approach( e.g. channel estation ). 

We think that UE’s ability can determine MBMS procedure(e.g. Notification or simulateneously reception of MBMS and non-MBMS service) or MBMS procedure can determine UE’s ability. 

Thourgh the study on MBMS and the review on other companies’ contributions, we concluded that we should make UE minimum ability for MBMS. After that, we can discuss about UE radio access capabilities.

We should consider 3 issues for the UE ability.

· The UE ability can determine a signlaing procedure or data transmission for MBMS

· The UE ability can be applied for an UE in all state 

· One UE with very poor ability can determine MBMS data transmission and MBMS signaling Procedure.

In this document, we analyzed the require UE ablity for MBMS according to UE’s state. We also wrote text proposal for UE ability.

2. The required UE ability per each state.
A few things are assumed for this analysys.

· PICH unused part /PCH/FACH is used for paging and notification for UE in idle, URA-PCH, and CELL-PCH.

· Dedicate paging for UE in CELL_FACH or CELL_DCH is still under discussion. However, we assume that dedicate paging method is used for the efficient signalin for MBMS

· During MBMS, the UE in idle, URA-PCH, CELL_PCH and CELL_FACH receives its own channel.

· MCCH transmits all of MBMS control inforamtions and is mapped on only one S-CCPCH in a cell.

· The simultaneous reception of multiple MBMS services on the different S-CPCCHs are not considered. 

2.1 Idle mode

· Before Session Starts

An UE  should read PICH  unused part for notification then receive PCH or MCCH on FACH.

· After session starts and before MBMS is  on going, 

An UE should read MCCH on FACH on S-CCPCH to get the information about MBMS RB. 

· During MBMS is on going

An UE should read MTCH on the FACH mapped on the S-CCPCH.

An UE should read MCCH on the FACH mapped on the S-CCPCH to get control information for MBMS 
or notification for other MBMS services..

An UE shoud read PCH on the S-CCPCH for paging of non-MBMS service

An UE should read PICH to know whether a paging is or not.

Some company may argue the case that an UE receives MCCH on the first S-CCPCH,  MTCH on the second S-CCPCH ,and PCH on the third S-CCPCH. However, as we know, it is unnecessary for the UE to receive PCH or MCCH all the time. Moreover, it is possible for us to control the transmission timing of S-CCPCH on which MCCH is mapped  and that of S-CCPCH on which PCH is mapped with the efficient paging method.

Consequently, we proposed that the simulateneous reception of two S-CCPCHs and PICH is the idle mode UE ability for MBMS.

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. The only difference is the known UE’s location and parameters used for UE sleep mode. 

So, we also proposed that the simulateneous reception of two S-CCPCHs and PICH is for the UE in URA_PCH state or CELL_PCH state.

2.3 CELL FACH

· Before Session Starts

An UE  should read DCCH on it’s own S-CCPCH te get dedicated paging for non-MBMS service or the notification for MBMS.

· After session starts and before MBMS is  on going, 

After an UE reads dedicated paging on DCCH, it will read MCCH(PtM MBMS transmission) or DCCH (PtP MBMS transmission ) to get MBMS RB information. For PtM  MBMS transmission, whether MBMS RB informaiotn is transmitted over DCCH or not is[FFS]. But, we may not need transmit the same information with two different logical channels.

· During MBMS is on going

An UE should read MTCH on the FACH mapped on the S-CCPCH

An UE should read FACH for non MBMS on the same S-CCPCH or the different S-CCPCH.

An UE should read MCCH on the same S-CCPCH or the different S-CCPCH if there is paging. 

An UE in CELL-FACH may receive only one-S-CCPCH on condition that FACH on which MTCH and MCCH are mapped is mapped on it’s own S-CCPCH. But, this can’t be applicable for all UEs in CELL-FACH state. So, some of UE may receive 2 S-CCPCHs simultaneously or others may receive 3 S-CCPCHs simultaneously according to the mapping of MCCH, MTCH, and it’s own FACH to S-CCPCHs.

We think that the simultaneous reception of two S-CCPCH is enough for the UE in CELL_FACH since MCCH is not always transmitted. We can also let a UE know when it reads MCCH  even though it receives MTCH on one S-CCPCH and its’ own FACH on the other S-CCPCH with paging method.

2.4 CELL DCH

Quatation from TS 25.346, the simultaneous reception of MBMS service and non-MBMS service for UE in CELL_DCH state depends on UE capability. 

However, through our analysys for UE in idle, URA_PCH, CELL_PCH and CELL_FACH, the simultaneous reception of two S-CCPCHS are proposed as the UE ability for MBMS. 

On consideration that the proposed UE ability, an UE in CELL_DCH can receive one DPCH and one S-CCPCH since it already can receive two CCTrCHs- two different FACHs on two different S-CCPCHs..

 So, we proposed that UE in CELL_DCH reads one DPCH and one S-CCPCH as CELL_DCH UE ability for MBMS.

The channel estimation for DPCH can be different from that for S-CCPCH. This will be discussed in future

Our analysis is summarized at the table 1.

Table 1: the Required UE ability for MBMS
	
	Physical Channel Combination
	Transport Channel Combination
	Mandatory dependent on UE capability for MBMS
	Comment

	1
	PICH+S-CCPCH+S-CCPCH(1)
	PCH(PCCH)+FACH(MCCH)

+FACH(MTCH) 
	Mandatory
	UE in Idle mode

	2
	PICH+S-CCPCH+S-CCPCH(1)
	PCH(PCCH)+FACH(MCCH)

+FACH(MTCH)
	Mandatory
	UE in URA_PCH 

	3
	PICH+S-CCPCH+S-CCPCH(1)
	PCH(PCCH)+FACH(MCCH)

+FACH(MTCH)
	Mandatory
	UE in CELL_PCH 

	4
	S-CCPCH+

S-CCPCH(2)
	FACH(DTCH/DCCH)+FACH(MCCH)

+FACH(MTCH)
	Mandatory
	UE in CELL_FACH 

	5
	DPCH + S-CCPCH(3)
	DCH(DTCH/DCCH)+FACH(MCCH)

+FACH(MTCH)
	Mandatory
	UE in CELL_DCH. 

	(1) If PCH , FACH(MCCH) and FACH( MTCH) are respectively mapped on the S-CCPCHs, the simultaneous reception of PCH and FACH(MCCH) depends on UE radio access capabilities. 

(2) If FACH(DTCH/DCCH), FACH(MCCH), and FACH(MTCH) are respectively mapped on the S-CCPCHs, the simultaneous reception of FACH(DTCH/DCCH) and FACH(MCCH) depends on UE radio access capabilities.

(3) If FACH(MCCH) and FACH(MTCH) are respectively mapped on the S-CCPCHs, the simultaneous reception of FACH(MTCH) and FACH(MCCH) depends on UE radio access capabilities.


3. Conclusion
We analysed the UE abaility for MBMS according to UE’s state with some assumptions.  Based on our analysis, we propose that the UE ability for MBMS is the simultaneous reception of one PICH and two S-CCPCHS- this means the simultaneous reception of one DPCH and one S-CCPCH- 

We think that this UE ability should be based for the discussion about MBMS signalling procedure and UE radio access capability.

We proposed new section for TS.25.346. The text proposal is as follows.

======================= Text proposal for 25.346 ============================

11.
UE Radio Access Capabilities for MBMS
This section handles the UE Radio Access Capabilities for MBMS. UE Radio Access Capabilities for MBMS is considered unter the condition that an UE should be albe to receive PICH and two S-CCPCH simultaneously. Table xx shows the UE ability for MBMS. 

Table xx: the Required UE ability for MBMS
	
	Physical Channel Combination
	Transport Channel Combination
	Mandatory dependent on UE capability for MBMS
	Comment

	1
	PICH+S-CCPCH+S-CCPCH(1)
	PCH(PCCH)+FACH(MCCH)

+FACH(MTCH) 
	Mandatory
	UE in Idle mode

	2
	PICH+S-CCPCH+S-CCPCH(1)
	PCH(PCCH)+FACH(MCCH)

+FACH(MTCH)
	Mandatory
	UE in URA_PCH 

	3
	PICH+S-CCPCH+S-CCPCH(1)
	PCH(PCCH)+FACH(MCCH)

+FACH(MTCH)
	Mandatory
	UE in CELL_PCH 

	4
	S-CCPCH+

S-CCPCH(2)
	FACH(DTCH/DCCH)+FACH(MCCH)

+FACH(MTCH)
	Mandatory
	UE in CELL_FACH 

	5
	DPCH + S-CCPCH(3)
	DCH(DTCH/DCCH)+FACH(MCCH)

+FACH(MTCH)
	Mandatory
	UE in CELL_DCH. 

	(1) If PCH , FACH(MCCH) and FACH( MTCH) are respectively mapped on the S-CCPCHs, the simultaneous reception of PCH and FACH(MCCH) depends on UE radio access capabilities. 

(2) If FACH(DTCH/DCCH), FACH(MCCH), and FACH(MTCH) are respectively mapped on the S-CCPCHs, the simultaneous reception of FACH(DTCH/DCCH) and FACH(MCCH) depends on UE radio access capabilities.

(3) If FACH(MCCH) and FACH(MTCH) are respectively mapped on the S-CCPCHs, the simultaneous reception of FACH(MTCH) and FACH(MCCH) depends on UE radio access capabilities.


11.1 
UE Radio Access Capabilities
======================= End of 2nd change ============================

