3GPP TSG-RAN WG2 #78
R2-122704
Prague, Czech Republic, May 21-25, 2012

Agenda Item:
7.3.2
Source: 
Ericsson, ST-Ericsson
Title:  
MBMS assistance information and RRC signaling details
Document for:
Discussion and decision

1 Introduction

At RAN2#77 [1], it was agreed that MBMS SAIs are provided to the UE by the E-UTRAN:

	Agreements
1
MBMS cells provide MBMS SAIs of the current cell and of neighbour frequencies in System Information

2
In order to ensure service continuity also non-MBMS cells provide SAI of neighbour frequencies. 


(FFS for CSG cells)




At RAN2#77bis [2] we agreed to introduce a new SIB to broadcast MBMS assistance information. 
	1
A new SIB is to be used for transmission of SAIs information. The new SIB acquisition follows similar to SIB13 acquisition procedure.




Furthermore, we will discuss how the E-UTRAN indicates to the UE whether or not the serving cell supports the MBMSInterestIndication message based on the RAN2#77bis agreement [2]: 

	2
UE needs to know whether or not the serving cell supports the MBMSInterestIndication message to decide transmission of the message. (Details are FFS)




Regarding the frequency information, we made following clarification at RAN2#77bis [2]:
	1
MBMS and non-MBMS cells indicate for each neighbour frequency the list of MBMS SAIs




This contribution discusses stage-3 details.

2 MBMS SAI information for the current cell
2.1 Alternative 1 (current solution): MBMS SAI list for current cell
As addressed in [3], unstable UE behavior might be observed at MBSFN area borders. One example is illustrated in Figure 1. The UE is interested in MBMS service reception in MBMS SAI 2. This service is provided on f1 in cell 2, but not in cell 1. This is broadcast in SI as agreed.

1. The UE is located in cell 3 and finds the corresponding SAI for f1 in the SI of cell 3. 
2. After reselection to cell 1 on f1, the UE does not find SAI 2 in the SI of cell 1, so that it resets the frequency prioritization of f1 and may move back to f2. 
If the UE does not save system information of cell 1, steps 1 and 2 might repeat, resulting in unstable behavior. On the other hand, it might also be very well possible that a smart UE would recognize that it might be at an MBSFN area border.


[image: image1]
Figure 1: current solution (alternative 1)
2.2 Alternative 2: MBMS SAI list for current frequency
One possibility to address this issue of a UE toggling between different frequencies based on MBMS SAI information in SI is to modify the current agreement and provide a list of MBMS SAIs for the current frequency (only for the neighboring cells on the same frequency) as depicted in Figure 2. This means that an eNB also has to obtain MBMS SAI information of intra-frequency neighbors.
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Figure 2: alternative solution (alternative 2)
With the alternative solution, the UE would move from cell 3 to cell 1 and find that the SAI of interest is broadcast, while the MBMS service of interest will never be listed on MCCH. The UE may thus consider the MBMS service to be unavailable, e.g. deactivated. Further UE behavior would be up to UE implementation.
2.3 Way forward on MBMS SAI information for current cell
Proposal 1 RAN2 to confirm that it is sufficient to broadcast MBMS SAIs for the current cell and that no solution is needed for MBSFN area borders. UE implementation shall avoid toggling between the same inter-frequency neighbor cells. 
Proposal 2 Introduce different IEs to provide MBMS SAI information in the new SIB, i.e. IE MBMS-SAIsPerCellList for the current cell and IE MBMS-SAIsPerFreqList for neighboring MBMS frequencies when applicable.

3 Stage 3 signaling details
3.1 How to distinguish between eNBs not supporting service continuity and eNBs not within any MBMS Service Area
There can be eNBs from different releases and also CSG cells that do or do not support MBMS service continuity. If an eNB supporting MBMS SAI indication in SIB as part of Rel-11 MBMS service continuity feature is not located within any MBMS Service Area and therefore does not send the MBMS SAI list, it could mistakenly be considered as an eNB not supporting such a Rel-11 MBMS interest indication. In order to distinguish such eNB capabilities it makes sense to make the new MBMS SIB, which contains MBMS assistance information, mandatory, while allowing the MBMS SAI list for the current cell (or frequency, respectively) to be empty to indicate that the eNB simply does not belong to any MBMS Service Area.
3.2 Optional MBMS service continuity support in CSG cells
As indicated in [4], the majority of the companies seem to have the preference that CSG cells could optionally provide MBMS SAI information for neighboring frequencies/cells depending on RAN3 solutions and actual network deployment. Even if CSG cells are not able to obtain MBMS SAI information about neighboring frequencies/cells, most companies did not want to exclude MBMS service continuity support either, e.g. if the UE moves from the macro layer into a CSG cell and maintains MBMS SAI information about surrounding cells in its history. Based on the MBMS interest indication, a CSG cell may trigger a handover or redirect the UE to a cell on the MBMS frequency without having any knowledge about MBMS SAIs on neighbor cells/frequencies. In such a case, it would be up to the UE to provide reliable information to the CSG cell.
If the CSG cell cannot obtain MBMS SAI information from neighboring cells/frequencies, but supports the reception of the MBMS interest indication message and potential handover triggers, this can be indicated by broadcasting the new MBMS SIB.

3.3 Way forward on stage 3 signaling details

The presence of the new MBMS SIB, which contains MBMS assistance information, has several advantages. Firstly, its presence differentiates eNBs that are simply not located within any MBMS SAI but support Rel-11 MBMS features from eNBs that do not support these features. Secondly, its presence indicates support of handover or redirections by CSG cells based on the MBMSInterestIndication received from the UE. Therefore, the presence of the MBMS SIB should be mandatory for eNBs that support MBMSInterestIndication reporting.

Proposal 3 The new MBMS SIB shall be mandatory for eNBs that support MBMSInterestIndication reporting. 
Proposal 4 If the new SIB is not broadcast, the UE knows that the eNB does not support Rel-11 MBMS features. 
Proposal 5 An empty MBMS SAI list for the current cell indicates that it is not located within any MBMS Service Area, but supports the MBMSInterestIndication reporting.
An eNB cannot obtain MBMS SAI information from a neighboring eNB if the neighboring eNB does not support Rel-11 MBMS features. Also CSG cells may not be able to obtain MBMS SAI information about neighboring eNBs. In order to allow a UE to continue MBMS reception, the UE should be allowed to send the MBMSInterestIndication if the serving cell does not transmit an empty MBMS SAI list for the frequencies contained in the MBMSInterestIndication message.
Proposal 6 If the new MBMS SIB contains no information, i.e. no {frequency, SAI} pair, for a specific frequency, the eNB does not have any information about this frequency and the UE may transmit the MBMSInterestIndication based on its own knowledge about this frequency.

On the other hand, if the new MBMS SIB contains an empty MBMS SAI list for a neighboring frequency, the UE knows that this frequency does not provide any MBMS services.

Proposal 7 If the new MBMS SIB contains an empty MBMS SAI for a neighboring frequency, the UE does not include this frequency in the MBMSInterestIndication message.
4 Text proposal for TS 36.331

The following text proposals for TS 36.331 [5] assume that the proposals above are agreed. Changes proposed to existing information elements are highlighted with track changes, while the new MBMS information elements are highlighted in yellow for convenience.
Beginning of text proposal for MBMS assistance information in 36.331
6.3.1
System information blocks

–
SystemInformationBlockType1x
The IE SystemInformationBlockType1x contains information relevant for MBMS service reception / continuity i.e. information about MBMS Service Area Identities (SAI) the current cell belongs to as well as about other E‑UTRA frequencies and corresponding MBMS SAIs.

SystemInformationBlockType1x information element
-- ASN1START

SystemInformationBlockType1x-r11 ::=
SEQUENCE {


currentCellInfo-r11





MBMS-SAIsPerCellList-r11




interFreqCarrierFreqList-r11


InterFreqCarrierFreqList-r11, 
OPTIONAL,
-- Need OP

...,


lateNonCriticalExtension


OCTET STRING





OPTIONAL
-- Need OP

}

InterFreqCarrierFreqList-r11 ::=

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-r11
InterFreqCarrierFreqInfo-r11 ::=

SEQUENCE {


dl-CarrierFreq






ARFCN-ValueEUTRA,


mbms-SAIsPerFreqList-r11



MBMS-SAIsPerFreqList-r11,


}

-- ASN1STOP

	SystemInformationBlockTypeXX field descriptions

	currentCellInfo
Contains the list of MBMS service area identities the current cell belongs to.

	interFreqCarrierFreqList
Contains the list of neighbor cells and the corresponding MBMS service area identities. If not provided, the cell has no knowledge about neighboring frequencies, e.g. in case of earlier releases of neighboring eNBs or CSG cells.


6.3.7
MBMS information elements

–
MBMS-SAIsPerFreqList

The IE MBMS-SAIsPerFreqList contains information to which MBMS SAIs a frequency belongs.

MBMS-SAIsPerFreq information element
-- ASN1START

MBMS-SAIsPerFreqList-r11 
::=
SEQUENCE (SIZE(0..maxMBMS-SAI-PerFreq-r11)) OF MBMS-SAI-r11

-- ASN1STOP

–
MBMS-SAIsPerCellList

The IE MBMS-ServiceAreaIdentityList contains information to which MBMS SAIs a cell belongs.

MBMS-SAIsPerCellList information element
-- ASN1START

MBMS-SAIPerCellList-r11 
::=
SEQUENCE (SIZE(0..maxMBMS-SAI-PerCell-r11)) OF MBMS-SAI-r11

-- ASN1STOP

End of text proposal for MBMS assistance information in 36.331

5 Conclusion

In this contribution we discussed further issues and details regarding MBMS assistance information and concluded with the following:
Proposal 1
RAN2 to confirm that it is sufficient to broadcast MBMS SAIs for the current cell and that no solution is needed for MBSFN area borders. UE implementation shall avoid toggling between the same inter-frequency neighbor cells.
Proposal 2
Introduce different IEs to provide MBMS SAI information in the new SIB, i.e. IE MBMS-SAIsPerCellList for the current cell and IE MBMS-SAIsPerFreqList for neighboring MBMS frequencies when applicable.
Proposal 3
The new MBMS SIB shall be mandatory for eNBs that support MBMSInterestIndication reporting.
Proposal 4
If the new SIB is not broadcast, the UE knows that the eNB does not support Rel-11 MBMS features.
Proposal 5
An empty MBMS SAI list for the current cell indicates that it is not located within any MBMS Service Area, but supports the MBMSInterestIndication reporting.
Proposal 6
If the new MBMS SIB contains no information, i.e. no {frequency, SAI} pair, for a specific frequency, the eNB does not have any information about this frequency and the UE may transmit the MBMSInterestIndication based on its own knowledge about this frequency.
Proposal 7
If the new MBMS SIB contains an empty MBMS SAI for a neighboring frequency, the UE does not include this frequency in the MBMSInterestIndication message.

We have also suggested a text proposal for providing MBMS assistance information in the new MBMS SIB.
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