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1. Introduction
RAN2 agreed in RAN2#77 to signal MBMS SAIs of the current cell and neighbouring frequencies in SIB15. In RAN2#77bis, discussion paper R2-121634 included the agreed understanding that sending the intra-frequency SAI list, instead of the current cell SAI list, would avoid ping-ponging issues in some scenarios. As a consequence, SIB15 currently signals an mbms-SAI-IntraFreq list. 
In this discussion paper, we claim that providing a SAI list for the serving cell is useful to enable the device to determine the list of available (on-going or not yet on-going) MBMS services in its current cell.
We propose to discuss whether we should introduce a modification to SIB15 to enable the UE to distinguish between serving cell SAIs and intra-frequency neighbour cell SAIs. One method may be to add a bitmap indicating which SAIs in the mbms-SAI-IntraFreql-r11 list are supported on the serving cell. Another method may be to split the mbms-SAI-IntraFreq list into 2 fields (mbms-SAI-IntraFreql-r11, mbms-SAI-IntraFreqNeighbor-r11). A third method may be to modify the syntax of the mbms-SAI-IntraFreq list such that the serving cell SAIs are listed first, any additional SAIs broadcast in intra-frequency neighbour cells are listed second, where a repetition of the first SAI of the neighbour cell part of the list clearly indicates the separation between the first and the second sets of SAIs. 
2 Discussion
Observation: SIB15 is used to determine the list of available services in a cell based on the SAI info. At the boundary between 2 SAIs, the intra-frequency SAI list does not provide precise service availability information to the UE because the UE cannot differentiate between serving cell SAIs and neighbour cell SAIs.

Consider the multi-frequency deployment scenario shown in Figure 3: the orange cells belong to service area ID 1 (SAI1) and the purple cells belong to service area ID 2 (SAI2). For convenience, cells on F2 are not shown. UEs on F1 use SIB15 in conjunction with the USD to determine the list of available services.
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Figure 3 – Multi Frequency Network (cells on frequency F2 are not shown) – Boundary Between 2 Serving Areas 
Further, assume that a single service is available in SAI1 and follows the schedule that the service is broadcast from 4 pm to 5 pm.

The mbms-SAI-IntraFreq list in SIB15 of cell y1 is {SAI1}. UEs in this cell are able to determine a priori the availability of service S1 and correctly announce it to the end user.

The mbms-SAI-IntraFreq list in SIB15 of cell x2 is {SAI1, SAI2}. UEs in this cell determine that service S1 is available and announce it to the end user. However, at 4pm, the UE is unable to play service S1.

Assume that a UE is able to differentiate between serving cell SAIs and neighbour cell SAIs. In this case, even UEs in cell x2 would be able to determine the list of available services correctly.

Proposal: RAN2 is requested to discuss whether the MBMS SAIs of serving cell and intra-frequency neighbouring cells should be broadcast to the UE through SIB15 to determine the list of current and future services that are available in the cell.
3 Conclusion 
The deployment scenarios and network behaviour with respect to determining the available services through SIB15 and the USD are discussed. The following observation and proposals are made:

Observation: SIB15 is used to determine the list of available services in a cell based on the SAI info. At the boundary between 2 SAIs, the intra-frequency SAI list does not provide precise service availability information to the UE because the UE cannot differentiate between serving cell SAIs and neighbour cell SAIs.

Proposal: RAN2 is requested to discuss whether the MBMS SAIs of serving cell and intra-frequency neighbouring cells should be available to the UE through SIB15 to determine the list of current and future services that are available in the cell.
Three candidate solutions are hereby proposed for SIB15:

Candidate Solution 1

Add a bitmap that specifies whether the serving cell belongs to each SAI in the mbms-SAI-IntraFreq-r11 list. The new optional element is labeled mbms-SAI-IntraFreqServingBitmap-r11 list. In the Figure 3 scenario, the mbms-SAI-IntraFreq-r11 list  and the mbms-SAI-IntraFreqServingBitmap-r11 will be:

· For cell y1: mbms-SAI-IntraFreq--r11 = {SAI1}; mbms-SAI-IntraFreqServingBitmap-r11 = {1}

· For cell x1: mbms-SAI-IntraFreq--r11 = {SAI1,SAI2}; mbms-SAI-IntraFreqServingBitmap-r11 = {1,0}

· For cell x2: mbms-SAI-IntraFreq--r11 = {SAI1,SAI2}; mbms-SAI-IntraFreqServingBitmap-r11 = {0,1}
· For cell y2: mbms-SAI-IntraFreq--r11 = {SAI2}; mbms-SAI-IntraFreqServingBitmap-r11 = {1}
The structure of SIB15 in 36.331 will be updated to:

SystemInformationBlockType15 information element
-- ASN1START

SystemInformationBlockType15-r11 ::=
SEQUENCE {


mbms-SAI-IntraFreq-r11




MBMS-SAI-List-r11



OPTIONAL,
-- Need OR


mbms-SAI-InterFreqList-r11



MBMS-SAI-InterFreqList-r11

OPTIONAL,
-- Need OR


lateNonCriticalExtension



OCTET STRING




OPTIONAL,
-- Need OP


...,

[[


mbms-SAI-IntraFreqServingBitmap-r11

BIT STRING (SIZE (1.. maxSAI-MBMS-r11))



OPTIONAL
-- Need OR

]]
}

MBMS-SAI-List-r11 ::=




SEQUENCE (SIZE (1..maxSAI-MBMS-r11)) OF MBMS-SAI-r11

MBMS-SAI-r11 ::=





INTEGER (0..65535)

MBMS-SAI-InterFreqList-r11 ::=


SEQUENCE (SIZE (1..maxFreq)) OF MBMS-SAI-InterFreq-r11

MBMS-SAI-InterFreq-r11 ::=



SEQUENCE {


dl-CarrierFreq-r11





ARFCN-ValueEUTRA-r9,


mbms-SAI-List-r11





MBMS-SAI-List-r11

}

-- ASN1STOP

	SystemInformationBlockType15 field descriptions

	mbms-SAI-InterFreqList

Contains a list of neighboring frequencies that provide MBMS services and the corresponding MBMS SAIs.

	mbms-SAI-IntraFreq

Contains the list of MBMS SAIs for the serving cell.

	mbms-SAI-List

Contains a list of MBMS SAIs for a specific frequency.

	mbms-SAI-IntraFreqServingBitmap
Contains a bit list with the same number of elements as the mbms-SAI-IntraFreq. The leading / leftmost bit corresponds to the first entry in mbms-SAI-IntraFreq, the next bit corresponds to the second entry and so on. A value of 1 in the bit list indicates that the corresponding SAI is configured on the serving cell. A value of 0 in the bit list indicates that the serving cell is not configured on the serving cell.


Candidate Solution 2
Clarify the usage of mbms-SAI-IntraFreq-r11 as containing the list of serving cell SAIs. Add a new optional element mbms-SAI-IntraFreqNeighbor-r11 list and fill it with intra-frequency neighbour SAIs that are not broadcast in the serving cell. In the Figure 3 scenario, the 2 new fields will be:

· For cell y1: mbms-SAI-IntraFreq--r11 = {SAI1}

· For cell x1: mbms-SAI-IntraFreq-l-r11 = {SAI1}, mbms-SAI-IntraFreqNeighbor-r11 = { SAI2}

· For cell x2: mbms-SAI-IntraFreq--r11= {SAI2}, mbms-SAI--IntraFreqNeighbor-r11 = {SAI1 }

· For cell y2: mbms-SAI-IntraFreq--r11 = {SAI2}

The structure of SIB15 in 36.331 will be updated to:

SystemInformationBlockType15 information element
-- ASN1START

SystemInformationBlockType15-r11 ::=
SEQUENCE {


mbms-SAI-IntraFreq-r11




MBMS-SAI-List-r11



OPTIONAL,
-- Need OR


mbms-SAI-InterFreqList-r11



MBMS-SAI-InterFreqList-r11

OPTIONAL,
-- Need OR


lateNonCriticalExtension



OCTET STRING




OPTIONAL,
-- Need OP


...,

[[

mbms-SAI-IntraFreqNeighbor-r11


MBMS-SAI-List-r11



OPTIONAL
-- Need OR     

]]
}

MBMS-SAI-List-r11 ::=




SEQUENCE (SIZE (1..maxSAI-MBMS-r11)) OF MBMS-SAI-r11

MBMS-SAI-r11 ::=





INTEGER (0..65535)

MBMS-SAI-InterFreqList-r11 ::=


SEQUENCE (SIZE (1..maxFreq)) OF MBMS-SAI-InterFreq-r11

MBMS-SAI-InterFreq-r11 ::=



SEQUENCE {


dl-CarrierFreq-r11





ARFCN-ValueEUTRA-r9,


mbms-SAI-List-r11





MBMS-SAI-List-r11

}

-- ASN1STOP

	SystemInformationBlockType15 field descriptions

	mbms-SAI-InterFreqList

Contains a list of neighboring frequencies that provide MBMS services and the corresponding MBMS SAIs.

	mbms-SAI-IntraFreq

Contains the list of MBMS SAIs for the serving cell.

	mbms-SAI-List

Contains a list of MBMS SAIs for a specific frequency.

	mbms-SAI-IntraFreqNeighbor
Contains the list of MBMS SAIs of the intra-frequency neighbour cells that are not broadcasted by serving cell.


Candidate Solution 3
Add the following heuristic for filling the existing mbms-SAI-IntraFreq-r11: list the serving cell SAIs first, and then list neighbor cell SAIs, that are not broadcast in the serving cell, second. The first SAI of the neighbour SAIs is doubled. In the Figure 3 scenario, the mbms-SAI-IntraFreq-r11 element will be:

· For cell y1: {SAI1 }

· For cell x1: {SAI1,SAI2,SAI2 }

· For cell x2: {SAI2, SAI1, SAI1 }

· For cell y2: {SAI2 }

The structure of SIB15 in 36.331 will be updated to:

SystemInformationBlockType15 information element
-- ASN1START

SystemInformationBlockType15-r11 ::=
SEQUENCE {


mbms-SAI-IntraFreq-r11




MBMS-SAI-List-r11



OPTIONAL,
-- Need OR


mbms-SAI-InterFreqList-r11



MBMS-SAI-InterFreqList-r11

OPTIONAL,
-- Need OR


lateNonCriticalExtension



OCTET STRING




OPTIONAL,
-- Need OP


...

}

MBMS-SAI-List-r11 ::=




SEQUENCE (SIZE (1..maxSAI-MBMS-r11)) OF MBMS-SAI-r11

MBMS-SAI-r11 ::=





INTEGER (0..65535)

MBMS-SAI-InterFreqList-r11 ::=


SEQUENCE (SIZE (1..maxFreq)) OF MBMS-SAI-InterFreq-r11

MBMS-SAI-InterFreq-r11 ::=



SEQUENCE {


dl-CarrierFreq-r11





ARFCN-ValueEUTRA-r9,


mbms-SAI-List-r11





MBMS-SAI-List-r11

}

-- ASN1STOP

	SystemInformationBlockType15 field descriptions

	mbms-SAI-InterFreqList

Contains a list of neighboring frequencies that provide MBMS services and the corresponding MBMS SAIs.

	mbms-SAI-IntraFreq

Contains the list of MBMS SAIs for the serving cell. A duplicate MBMS SAI indicates that this and all following SAIs are not offered by this cell but only by neighbour cells on the current frequency.

	mbms-SAI-List

Contains a list of MBMS SAIs for a specific frequency.


4 Appendix: Additional Example Scenario 

Consider the example deployment scenario shown in Figure 4: 
· The orange cells belong to service area ID 1 (SAI1) and the purple cells belong to service area ID 2 (SAI2) similarly to the deployment scenario of Figure 3 . 
· The green cell belongs to service area IDs 1 and 3 (SAI1 and SAI3). 
· The yellow cell does not broadcast eMBMS. 
· All the cells, except the yellow cell, broadcast SIB15 and use it in conjunction with the USD to determine the list of available services. 
· The yellow cell may or may not broadcast SIB15.

[image: image2.png]Orange cells are on F1
and broadcast SAI1
content

Purple cells are on F1
and broadcast SAI2
content

Yellow cell is on F1 and
does not broadcast
eMBMS

Green cellis on F1 and
broadcasts SAI1 and
SAI3 content




Figure 4 – Single Frequency Network – Additional Example Scenario
For the cells labelled in the figure, the list of serving cell SAIs, and neighbour SAIs are the following:
· y1, x1, x2, y2: same as for Figure 3.

· z1: serving cell SAI list: {SAI1}, intra-frequency neighbour SAIs {SAI2, SAI3}

· z2: serving cell SAI list: {SAI2}, intra-frequency neighbour SAIs {SAI1, SAI3}

· z3: serving cell SAI list: {SAI1, SAI3}, intra-frequency neighbour SAIs {SAI2}

· z4: serving cell SAI list: {SAI1}, intra-frequency neighbour SAIs {SAI2}

· z5: serving cell SAI list: {SAI2}, intra-frequency neighbour SAIs {SAI1}

· z6 (if SIB15 is broadcast): serving cell SAI list: {}, intra-frequency neighbour SAIs {SAI1,SAI2}
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