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1. Introduction

Current definition of IE “MBMS soft combining timing offset” is proposes by Ericsson & Motorola in RAN2 #47 [1] and approved in RP #28. According to the LS on MBMS S-CCPCH timing offset in RAN2 #46bis [2], RAN3 defined the “FDD S-CCPCH Frame offset” in [3] for Uu timing alignment of MTCH transmission on S-CCPCHs, which also was approved in RP #28. So then, the change of timing offset must send NBAP signalling first to re-configuration S-CCPCH, the “seamless” transmission of MBMS could not be possible.
2. Discussion

The change foreseen in MBMS RRC protocol is the information that is needed for the signalling of the new S-CCPCH offset to the UE. This IE is provided for each S-CCPCH in the MBMS NEIGHBOURING CELL PTM RB INFORMATION and in the MBMS CURRENT CELL PTM RB INFORMATION. Although the change in RRC is limited, the change of the offset for the S-CCPCH relative to the P-CCPCH timing that is informed to NodeB is much more complex. Because there is no definition of FDD S-CCPCH Frame offset in COMMON TRANSPORT CHANNEL RECOFIGURATION REQUEST in NBAP signalling, in order to re-schedule the timing offset, RNC must to delete and re-establish the corresponding S-CCPCH (at COMMON TRANSPORT CHANNEL DELETE REQUEST and COMMON TRANSPORT CHANNEL SETUP REQUEST) [3].

A timing offset that can be switched from 0ms, 10ms, 20ms to 40ms would be sufficient to provide the necessary margin for the relative timing measurements. But the involved operations of rearrange the timing offset on Iub interface is a long time procedure, so that it can not implement during the MBMS services transmission because the delete and re-establish the corresponding S-CCPCH would spend much more time to interrupt the data transmission. Of cause, modification of COMMON TRANSPORT CHANNEL RECOFIGURATION REQUEST cannot eliminate this delay.

These all lapse from the original thinking (e.g. which proposed in [4]). Under upper discussion, does it need re-define the mechanism of “MBMS soft combining timing offset”, or delete “FDD S-CCPCH Frame Offset”?

3. Proposals

3.1 Mild method

The mild method is to add the “FDD S-CCPCH Frame Offset” IE into the NBAP signalling COMMON TRANSPORT CHANNEL RECOFIGURATION REQUEST, which like as the COMMON TRANSPORT CHANNEL SETUP REQUEST. Although this method could not revolve the problem of the interruption of the MBMS data transmission during the S-CCPCH re-configuration for FDD S-CCPCH Frame Offset rearranging, the potential delay would be much less than the “delete and re-establish” operations, and the procedure is also more simple. The modified signalling in [5] is as follow:

9.1.6
COMMON TRANSPORT CHANNEL RECONFIGURATION REQUEST

9.1.6.1
FDD Message
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Discriminator
	M
	
	9.2.1.45
	
	–
	

	Message Type
	M
	
	9.2.1.46
	
	YES
	reject

	Transaction ID
	M
	
	9.2.1.62
	
	–
	

	C-ID
	M
	
	9.2.1.9
	
	YES
	reject

	Configuration Generation ID
	M
	
	9.2.1.16
	
	YES
	reject

	CHOICE Common Physical Channel To Be Configured
	M
	
	
	
	YES
	reject

	>Secondary CCPCH
	
	
	
	
	–
	

	>>FACH Parameters
	
	0..<maxFACHCell>
	
	
	GLOBAL
	reject

	>>>Common Transport Channel ID
	M
	
	9.2.1.14
	
	–
	

	>>>Max FACH Power
	O
	
	DL Power

9.2.1.21
	Maximum allowed power on the FACH.
	–
	

	>>>ToAWS
	O
	
	9.2.1.61
	
	–
	

	>>>ToAWE
	O
	
	9.2.1.60
	
	–
	

	>>PCH Parameters
	
	0..1
	
	
	YES
	reject

	>>>Common Transport Channel ID
	M
	
	9.2.1.14
	
	–
	

	>>>PCH Power
	O
	
	DL Power

9.2.1.21
	Power to be used on the PCH.
	–
	

	>>>ToAWS
	O
	
	9.2.1.61
	
	–
	

	>>>ToAWE
	O
	
	9.2.1.60
	
	–
	

	>>PICH Parameters
	
	0..1
	
	
	YES
	reject

	>>>Common Physical Channel ID
	M
	
	9.2.1.13
	
	–
	

	>>>PICH Power
	O
	
	9.2.1.49A
	
	–
	

	>>MICH Parameters
	
	0..1
	
	
	YES
	reject

	>>>Common Physical Channel ID
	M
	
	9.2.1.13
	
	–
	

	>>>MICH Power
	O
	
	PICH Power 9.2.1.49A
	
	–
	

	>> FDD S-CCPCH Frame Offset
	O
	
	9.2.2.14B
	
	YES
	reject

	>PRACH
	
	
	
	
	–
	

	…
	
	
	
	
	
	


3.2 Heavy method

The heavy method includes

1) Delete the definition of “FDD S-CCPCH Frame Offset”;

2) Re-define the CFN IE in FACH channel frame structure in [6];

3) Ignore the rule of “CFN mod Fmax = 0” in NodeB procedure in [7, 4.2.14].

For 1), The frame offset (soft combining timing offset) is only expect to transport on Uu interface and align the MTCH transmission between lay 2 in RNC and lay 2 in UE.

For 2), in order to align the first radio frame of a FACH TTI in different cells, the CFN IE in FACH channel frame structure from RNC to NodeB is re-defined as 
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Figure1: FACH DATA FRAME structure for MBMS

So that, the timing Alignment for MTCH Transmission is depicted in figure 2 below,
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Figure2: Timing alignment in RNC, NodeB and UE

Observe figure 2, on the lay 2 both of RNC and UE, the first radio frame of a FACH TTI keeps to the rule “CFN mod Fmax = 0”, which could guarantee the normal going of MBMS soft combining by using “MBMS transmission time difference”. But because there is no FDD S-CCCPH Frame Offset in NodeB, original CFN which without MBMS soft timing offset should be carried to NodeB, thus, the actual effect is the same as the result of which with FDD S-CCCPH Frame Offset configuration in NodeB.

The only doubt is that when transport channel map to physical channel in NodeB, the start of a radio frame does not fulfill the relation “CFN mod Fmax = 0”, but this do not impact to the data transmission and any other things.

4. Conclusions

The current problem existed in the definition of “FDD S-CCPCH Frame Offset” is presented, i.e. the seamless transmission of MBMS could not be possible when MBMS soft combining timing offset is rearranged. Two methods are proposed to revolve this problem. The heavy one is to delete the definition of “FDD S-CCPCH Frame Offset”, so that the rearranged of MBMS soft combining timing offset do not lead to S-CCPCH re-configuration in NodeB. With some modification in FACH frame structure, the synchronization between UTRAN and UE will be guaranteed as like as former.
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