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Introduction

In RAN WG2 meeting #38 different physical channel options was discussed [1]. It was discussed the possibility could the MBMS transmission share the S-CCPCH with UE dedicated Rel’99/4/5/6 signalling and data. In addition to suitable multiplexing options of MCCH and MTCH was discussed in [1]. Furthermore the UE MBMS physical channel reception capabilities were defined in RAN WG2 #39. 

In this contribution, we highlight the most important implications of multiplexing options in respect of agreed UE capability requirements and propose modifications to TS25.346 Section 6.2.

Discussion 

Multiplexing MCCH and MTCH

It has been agreed that MCCH and MTCH are mapped on FACH, but no conclusion has found is MCCH and MTCH mapped on same separate FACH. Also there has been a proposal that FACH carrying MCCH should be multiplexed on same S-CCPCH with PCCH [2]. Thus important issue is more the location of the MCCH rather than the possibility to use same FACH for MCCH and MTCH.

When making a decision of the location of the MCCH following scenarios must be considered: 

· UE dedicated paging occurs simultaneously with MCCH reception,

· UE is in CELL_FACH state due to UE dedicated service and different S-CCPCH than used for MBMS transmission is assigned to UE.

· UE should not enter into a situation where it must receive three different S-CCPCHs simultaneously

The table 1 summaries these scenarios giving the physical channel reception requirements for the UE in different RRC states, when MCCH and MTCH are transmitted on same S-CCPCH (on same or separate FACH) and when FACH carrying MCCH is transmitted on same S-CCPCH with PCCH and FACH carrying MTCH is transmitted on different S-CCPCH.

Table 1: Comparison of UE reception requirements in different multiplexing solutions

	
	IDLE mode
	URA/CELL_PCH
	CELL_FACH
	CELL_DCH, UE with extended MBMS capability

	Solution 1.

MTCH and MCCH on same S-CCPCH
	S-CCPCH for MBMS + PICH to read paging indicators or S-CCPCH for MBMS + S-CCPCH carrying paging record
	S-CCPCH for MBMS + PICH to read paging indicators or S-CCPCH for MBMS + S-CCPCH carrying paging record
	S-CCPCH for MBMS + S-CCPCH carrying UE dedicated signalling or data
	S-CCPCH for MBMS + n times downlink DPCH, n presents the number of cells in active set.

	Solution 2.

MCCH carried on same S-CCPCH with PCH and MTCH on different S-CCPCH
	S-CCPCH for MTCH + S-CCPCH for MCCH + PICH to read paging indicators 

or 

S-CCPCH for MTCH + S-CCPCH for MCCH and PCH
	S-CCPCH for MTCH + S-CCPCH for MCCH + PICH to read paging indicators 

or 

S-CCPCH for MTCH + S-CCPCH for MCCH and PCH
	S-CCPCH for MTCH + S-CCPCH for MCCH +  S-CCPCH carrying UE dedicated signalling or data
	S-CCPCH for MTCH + S-CCPCH for MCCH + n times downlink DPCH, n presents the number of cells in active set.

	Conclusion & comment
	Solution 1. is better. In solution 2 the UE needs to be able to receive 2 S-CCPCH and one PICH simultaneously. (Or reception of MCCH is forbidden during the reception of MTCH)
	Solution 1. is better. In solution 2 the UE needs to be able to receive 2 S-CCPCH and one PICH simultaneously. (Or reception of MCCH is forbidden during the reception of MTCH)
	Solution 1. is better.  In solution 2 the UE needs to be able to receive 3 S-CCPCH simultaneously. (Or reception of MCCH is forbidden during the reception of MTCH)
	Solution 1. is better.  In solution 2 the UE needs to be able to receive 2 S-CCPCH and n DPCH(s)  simultaneously. (Or reception of MCCH is forbidden during the reception of MTCH)


Because it is most likely that during the MBMS transmission, the UTRAN should be able to transmit some signalling information (MTCH parameters are changed, re-counting, MBMS transmission changed from ptm to ptp, new MBMS service is starting, etc.) to UEs listening MTCH, it is not reasonable that MCCH would not be used when MTCH is active. Therefore to avoid unnecessary complexity in UE implementation and continue the MBMS work based on existing UE capability requirements, it is clear that MCCH should be located on same S-CCPCH as MTCH. The MCCH could be then be mapped on same or separate FACH with MTCH.

It was stated that in  [3] that the control information transmitted on MCCH may be relative bursty. However when considering that MCCH is used for multiple services and the fact that MBMS SERVICE AVAILABILITY and MBMS RADIO BEARER INFORMATION messages (and MBMS Neighbouring Cell Information message as proposed in R2-040006) shall be transmitted periodically to support mobility, the MCCH will have quite constant transmission bit rate, and special signalling procedures like notification and re-counting can be mapped to MCCH without increasing the MCCH bit rate significantly. 

Usage of S-CCPCH in MBMS transmission

The main issue when considering whether the MBMS transmission can share same S-CCPCH with UE dedicated Rel’99/4/5/6 signalling and data is the fact that the S-CCPCH carrying MBMS may have so high bit rate that low-capability UEs cannot use it. 

When considering different roaming scenarios, and the fact that without the possibility to introduce S-CCPCH dedicated for the MBMS transmission any L1 enhancements introduced for MBMS transmission must be done in such a way that legacy UEs are not disturbed, this could introduce big backward compatibility work and tie hands in L1 work. 

Therefore it seems unwise that operator would not have possibility to introduce S-CCPCH dedicated for the MBMS transmission, which Rel’99/4/5/6 UE cannot select for dedicated signalling data transfer purposes. 

Because the selection of S-CCPCH for PCH as well as for the reception of the RRC CONNECTION SETUP message takes place according to [1] and the initial S-CCPCH selection cannot be changed for legacy Rel99/4/5 UEs, the S-CCPCH dedicated for MBMS transmission cannot be listed in SIB5 as other S-CCPCHs. 

By listing the S-CCPCH used for MBMS transmission separately, e.g. in an MBMS-specific SIB or in Rel’ 6 extension of SIB5, it can be assured that UEs accessing to the network would not select the S-CCPCH dedicated for MBMS transmission.

When considering the MBMS broadcast information and SIB scheduling requirements a new MBMS specific SIB would be more attractive than rel6 extension to SIB5.

Proposal

It is proposed that 

· MCCH and MTCH are mapped into same or separate FACHs. If separate FACH are used, FACH are L1 multiplexed to same S-CCPCH 

· Specifications allow introducing a MBMS specific S-CCPCH in the cell. The MBMS specific S-CCPCH used is indicated in new MBMS specific SIB. 

>>>>>>>>>>>Start of the modification<<<<<<<<<
6.2
Point-to-multipoint channel
A point-to-multipoint channel is used to transfer MBMS specific control/user plane information between the network and UEs in RRC Connected or Idle Mode. It is used for broadcast or multicast mode of MBMS.

6.2.1
Logical Channels 

6.2.1.1
MBMS Control Channel (MCCH)

This logical channel is defined as a p-t-m downlink channel for transfer of control plane information between network and UEs in RRC Connected or Idle Mode. The control plane information on this channel is MBMS specific and is sent to UEs in a cell with an activated (joined) MBMS service. 

6.2.1.2
MBMS Traffic Channel (MTCH)

This logical channel is defined as a p-t-m downlink channel for transfer of user plane information between network and UEs in RRC Connected or Idle Mode. The user plane information on this channel is MBMS specific and is sent to UEs in a cell with an activated MBMS service

.
6.2.2
Transport Channel

FACH is used as a transport channel for MTCH and MCCH. MCCH and MTCH can be mapped to same FACH or separate FACH. If separate FACHs are used, FACHs are L1 multiplexed to same S-CCPCH. 
6.2.3
Physical Channel

S-CCPCH is used as a physical channel. A MBMS specific S-CCPCH can be introduced in the cell. The S-CCPCH utilised for MBMS transmission is indicated in new MBMS specific SIB. If MBMS specific S-CCPCH is introduced in the cell the S-CCPCH shall not be presented in SIB5. 
6.2.4
Mapping between channels

Only in downlink, the following connections between logical channels and transport channels exist:

-
MCCH can be mapped to FACH

-
MTCH can be mapped to FACH

The mappings as seen from the UE and UTRAN sides are shown in Figure 1 and Figure 2 respectively.
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Figure 1: Logical channels mapped onto transport channel, seen from the UE side
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Figure 2: Logical channels mapped onto transport channel, seen from the UTRAN side

6.2.5
Data Flows through Layer 2

6.2.5.1
Data flow for MCCH mapped to FACH

For MCCH, the RLC mode to be employed is [FFS]. A MAC header is used for logical channel type identification.

6.2.5.2
Data flow for MTCH mapped to FACH

For MTCH, the RLC mode to be employed is [FFS]. A MAC header is used for logical channel type identification and MBMS service identification.

>>>>>>>>>>>End of the modification<<<<<<<<<
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