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1
Introduction

During the RAN2# 46 meeting a proposal were submitted for discussion the congestion and re-synchronization in MBMS [1]. The conclusion is that It may be too late for the introduction of radical new proposals but it is applicable to selective combining. In order to enable the selective combining when congestion occurs, small change according to the idea in [1] is proposed in this document. 

To apply selective or soft combining, neighbouring cell’s S-CCPCH Tx power should be included in Neighbouring Cell Information, which is also proposed in this document.
2 Discussion
RNC should indicate UEs that MBMS service congestion occurs in current cell so that UE may choose the suitable neighbouring cell’s link to replace current cell’s link and continue receiving p-t-m radio bearer for L2 combining. Therefor in the message “MBMS Modified Services Information”, a new value “Service congested” is included in the IE “MBMS required UE action”, and the UE action is added when the IE “MBMS required UE action” is set to “Service congested”.

UE determines the neighbouring cell suitable for selective or soft combining based on the measured results (e.g. CPICH Ec/No), but the Tx power of S-CCPCHs in neighbouring cell are not the same and UE do not know the difference. So that the Tx power offset of S-CCPCH should be included in Neignbouring Cell p-t-m RB Information, then the UE can find the actual suitable cell’s branch whose power exceed threshold.

The values of S-CCPCH Tx power can be set from –15dB to 0dB, which cover from 20% to 100% of the cell coverage in the case of 64kbps and 1% BLER [2]. UE determines the suitable neighbouring cell according to the value of: 


Measured CPICH Ec/Io + S-CCPCH Tx power offset

Such value expresses the actual comparable link signal power level.

3
Conclusion
It is proposed to incorporate the CR proposal below in [3] after the lasted merged MBMS corrections [4].
4
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8.6.9.6
MBMS Required UE action

If the IE "MBMS required UE action" is included the UE shall:

1>
if the "MBMS required UE action" is set to 'None':

2>
take no action with respect to this IE.

1>
if the IE "MBMS required UE action" is set to 'Acquire counting info':

2>
perform the MBMS counting procedure as specified in subclause 8.7.4;

NOTE:
If upper layers indicate that an MBMS transmission has already been received correctly, the UE will continue as if the information about the concerned MBMS transmission was not included in the message. This implies that the UE does not respond to counting for a transmission already received correctly.
1>
if the IE "MBMS required UE action" is set to 'Acquire PTM RB info':

2>
continue acquiring the MBMS COMMON P-T-M RB INFORMATION, MBMS CURRENT CELL P-T-M RB INFORMATION and the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION messages without delaying reading of MCCH until the next modification period and without stopping at the end of the modification period, in accordance with subclause 8.7.1.3

2>
act upon the MBMS COMMON P-T-M RB INFORMATION, MBMS CURRENT CELL P-T-M RB INFORMATION and the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION message, if received,  in accordance with subclause 8.7.5;

1>
if the IE "MBMS required UE action" is set to ‘Establish PMM connection’:

2>
if the UE is in idle mode:

3>
indicate to upper layers that action is required to receive the concerned MBMS service.

2>
if the UE is in URA_PCH:

3>
perform a cell update procedure with cause "MBMS reception" as specified in subclause 8.3.1.2.

1>
if the IE "MBMS required UE action" is set to ‘Release PTM RB’:

2>
stop receiving the concerned MBMS service and clear all service specific information applicable for the concerned service;

1>
if the IE "MBMS required UE action" is set to ‘Service congested’:

2>
determine the most suitable neighbouring cells for selective combining based on the UE measured results

2> if there is enough suitable neighbouring cell for selective combining
3> start or continue receiving the indicated p-t-m radio bearers from the selected neighbouring cells, for L2 combining
3> stop receiving the indicated p-t-m radio bearer from current cell

2> if there is no suitable neighbouring cell for selective combining
3> continue or stop receiving the indicated p-t-m radio bearer from current cell based on the current cell p-t-m RB information.
10.2.16j MBMS Modified services Information
This information is transmitted periodically by UTRAN to inform UEs about a change applicable for one or more MBMS services available in the current cell and possibly in neighbouring cells.

Logical channel: MCCH, DCCH


Direction: UTRAN ( UE
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message type
	MP
	
	Message Type
	
	REL-6

	Modified service list
	OP
	1.. <maxMBMSservModif>
	
	
	REL-6

	>MBMS Transmission identity
	MP
	
	MBMS Transmission identity

10.3.9a.12
	
	REL-6

	>MBMS required UE action
	MP
	
	Enumerated (None, Acquire counting info, Acquire PTM RB info, Establish PMM connection, Release PTM RB, Service congested)
	Indicates required UE action upon receiving the message.

When sent on the DCCH, only the following values apply: None (FLC), Acquire PTM RB info, Establish PMM connection).
	REL-6

	>MBMS preferred frequency
	OP
	
	
	Indicates the frequency that UEs shall consider as the preferred frequency layer for cell re-selection during a session for an MBMS service the UE has joined, as specified in [25.304] .


	REL-6

	>>PFL index
	CV-MCCH
	
	Integer (1.. <maxMBMS-Freq>)
	Index pointing to an entry in the list included in MBMS GENERAL INFORMATION.
	REL-6

	>>PFL info
	CV- DCCH
	
	Frequency info 10.3.6.36
	
	REL-6

	>Continue MCCH reading
	MP
	
	BOOLEAN
	MCCH in- band notification. Indicates whether or not the UE should continue reading MCCH in the next modification period.

Not applicable when sent on the DCCH
	REL-6

	MBMS re- aquire MCCH
	MP
	
	BOOLEAN
	
	REL-6

	End of modified MCCH information
	OP
	
	Integer (1..15)
	Final TTI including MCCH messages with different content than in the previous modification period
	REL-6


	Condition
	Explanation

	MCCH
	This IE is mandatory present if the message is sent via MCCH and not needed otherwise.

	DCCH
	This IE is mandatory present if the message is sent via DCCH and not needed otherwise.


10.2.16k
MBMS Neighbouring Cell p-t-m rb Information
This message is transmitted periodically by UTRAN to inform UEs about the p-t-m RB configuration used to in neighbouring cells, indicating the UE may perform selection and/ or soft combining. The message contents does not change within a modification period.

Logical channel: MCCH


Direction: UTRAN ( UE
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message type
	MP
	
	Message Type
	
	REL-6

	Neighbouring cell identity
	MP
	
	Integer (1..X)
	Assumption is to use a short index eg. pointer to SIB 11/ 12
	REL-6

	Neighbouring cell’s S-CCPCH list
	MP
	1 to <maxSCCPCH>
	
	
	REL-6

	>Secondary CCPCH info
	MP
	
	MBMS Common PhyCh identity 10.3.9a.2
	S-CCPCH configuration used in neighbouring cell. Refers to a configuration in the common RB info
	REL-6

	>S-CCPCH Tx Power offset
	MP
	
	Integer

(-50..120)
	Indicates the power level of Secondary CCPCH relative to the power of the Primary CPICH in FDD or Primary CCPCH Tx Power in TDD
Value = S-CCPCH Tx Power offset /10
Unit: dB
Range: -5dB ... +12dB
Step: 0.1dB
	REL-6

	>Rake combinable group id
	OP
	
	Integer  (0..15)
	The IE should only be used in case of FDD. Indicates a group of cells for which Rake combining may be performed
	REL-6

	>L1 combining
	OP
	
	
	L2- combining applies if the IE is absent
	REL-6

	>>CHOICE mode
	MP
	
	
	
	REL-6

	>>>FDD
	
	
	
	
	REL-6

	>>>>Type of L1-combining
	OP
	
	Enumerated (Rake, Soft)
	The IE should only be used in case of FDD. In case the IE is set to ’Rake’, the current and the neighbouring cell are in the same S-CCPCH cluster, as defined in [29]. Each combining method has different transmission time difference requirements, as specified in [19, 20]
	REL-6

	>>>>MBMS transmission time difference
	CV-Soft
	
	Integer (0..3)
	Indicates the time difference between the TTIs on the current and the neighbouring cell’s SCCPCH that can be L1- combined
	REL-6

	>>>>MBMS L1 combining schedule
	OP
	
	MBMS L1 combining schedule 10.3.9a.7
	If  included partial layer 1 (Soft) combining applies, in which case this IE indicates when L1- combining applies. If the IE is absent, L1 combining applies continously
	REL-6

	>>>TDD
	
	
	
	(no data)
	REL-6

	>CHOICE L23 configuration
	MP
	
	
	
	REL-6

	>>SameAs Current cell
	
	
	
	Apart from the physical channel configuration and the MSCH configuration information, the same configuration as for the indicated S-CCPCH used in the current cell applies
	REL-6

	>>>Current cell's S-CCPCH
	MP
	
	MBMS Current cell S-CCPCH identity 10.3.9a.5
	Reference to the S-CCPCH in the current cell with which applies exaclty the same configuration
	REL-6

	>>>MSCH configuration information
	MP
	
	MSCH configuration information 10.3.9a.16
	
	REL-6

	>>Different
	
	
	
	
	REL-6

	>>>TrCh information for common for all TrCh
	MP
	
	MBMS Common CCTrCh identity 10.3.9a.1
	Refers to a (TFCS) configuration in the common RB info
	REL-6

	>>>TrCH information list
	MP
	1 to <maxFACHPCH>
	
	
	REL-6

	>>>>TrCh information 
	MP
	
	MBMS Common TrCh identity 10.3.9a.4
	Refers to a (TFS) configuration in the common RB info
	REL-6

	>>>>TrCh combining status
	MP
	
	BOOLEAN
	Value TRUE means that TrCh combining is used for this transport channel (TDD only). Note 2.
	REL-6

	>>>>RB information list
	OP
	1 to <maxRBperTrCh>
	
	The IE is absent if (temporarily) no RBs corresponding with services provided in the current cell are mapped to this TrCh or if the TrCH only carries MCCH and/ or MSCH
	REL-6

	>>>>>RB information
	MP
	
	MBMS p-t-m RB information 10.3.9a.7a
	
	REL-6

	>>>>MSCH configuration information
	OP
	
	MSCH configuration information 10.3.9a.16
	Included if the TrCH carries MSCH
	


NOTE 1:
The signalling supports the option that UTRAN maps one service to L1 combining slots for some neighbours and to the L2 combining slots for other neighbours ie. the use of different combining schemes for different neighbours

NOTE 2:
Transport combining can only be indicated when the complete L2 configuration is provided for the neighbouring cell (i.e. using L2 configuration choice “different”). Fortunately, a scenario in which the neighbouring cell configuration is different from the current cell is regarded as the typical scenario for using transport combining.

	Condition
	Explanation

	Soft
	This IE is mandatory present if the IE "Type of L1-combining" is included and set to ‘soft’ and not needed otherwise.
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