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1 Introduction
Providing Serving Cell SAIs in SIB15 was discussed in RAN2 #84 based on R2-134424. No solution was agreed in the meeting. This email discussion aims to further analyse the issue and try to reach agreement on a solution.
[84#30][LTE/MBMS] Providing Serving Cell SAIs in SIB15 (QC)

=>
Intended outcome: Email discussion report to RAN2-85

2 Discussion on issue in service availability information display
In commercial MBMS systems, the network needs to pre-announce scheduled MBMS services availability to the users who are interested in receiving MBMS services. Currently, USD provides information of available services including schedule information and location information for a typically large geographical area, such as a PLMN which could potentially cover several MBSFN areas. Generally, within a geographical proximity, the eMBMS service availability may be different from one cell to another, depending on the operator deployment planning. Typical user interface requires UE to provide service availability to the user potentially, e.g. an hour or half an hour before the service is actually activated. This, unfortunately, cannot be achieved by relying on UE checking TMGI in MCCH. This pre-announcement is necessary from operation point of view, since it allows the users to prepare themselves for the MBMS services on the one hand. On the other hand, it also allows the network to aware more users about the scheduled MBMS services. 

To achieve the goal, the UE can provide user with service availability information based on USD + SIB15. Currently, the SAI list in SIB15 is provided in the granularity of frequency. In the border area, different SAIs of same frequency may be next to each other as indicated in Fig. 1. Eventually, the SAI in the intra-frequency SAI list of SIB15 may not be really provided by the serving cell based on current standard interpretation. As shown in Fig. 1, in a typical configuration cell x1 broadcasts both SAI1 (serving cell) and SA2 (neighbouring cell) in SIB15. However SAI2 is actually not supported by cell x1. This would lead to false indication issue and poor user experience, e.g. when users in cell x1 perceive that service on SAI2 is available to them but actually not. 
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Figure 1: Multi Frequency Network (cells on frequency F2 are not shown) – Boundary between 2 Serving Areas
Question1: Do you agree the false indication issue should be resolved? 
	#
	Company 
	Answers and comments

	1
	Samsung
	Even with enhancement in SIB15, the service availability information is still not reliable, due to e.g. UE mobility, insufficient radio resource.

	2
	NSN
	a1) Because of admission control, a SAI may not always provide the services announced in the USD (if it always could, why having counting, admission control…).
2) because users move, constantly displaying broadcast SAI status might not the most reliable indication → a service could constantly toggle its status between available and non-available.
3) because point-to-point transmission can always be used to provide a service, a service is in theory always available.
→ service indication based on broadcast SAI is questionable and do not seem to improve user experience

	3
	Verizon
	Yes, the reliability of service availability information shall be improved. User shall be notified with service availability information with sufficient advance in time. False indication leads to bad user experience. 

	4
	QC
	Same as Verizon

	5
	CATT
	This is new requirement, may be useful to attract more user or improve user experience

	6
	Broadcom
	Same as Samsung. Additionally proposed solution may result scenarios where behaviour is worse. Generally this can be seen as new requirement.

	7
	ZTE
	Yes, it can improve user experience

	8
	Ericsson
	Agree with CATT, this is a new requirement that is not within the scope of the Rel-11 WI, but may improve user perception on MBMS.

	9
	Orange
	Yes, the issue should be resolved especially that it seems not to require much specification and implementation effort

	10
	LG
	Same as Samsung

	11
	Huawei
	We share NSN understanding, service indication based on SAI is questionable and does not seem to improve user experience

	12
	Verizon 
	Agree with statement that the changes, false indication could still happen. However, not being able to completely resolve the potential issue doesn’t mean that we shouldn’t try to reduce the false indication or improve the user experience.


3 Solutions

Based on the contribution and the discussions, three solutions are to be discussed here. Solution 1 is based on contribution R2-134424 and contains three options. Solution 2 and 3 are based on proposals received during RAN2#84 discussions. 

3.1 Solution 0: Cell level SAI list

In the area with false service indication issue, only the SAIs provided by serving cell are configured in mbms-SAI-IntraFreq-r11 of SIB15. As discussed in RAN2 #77bis at [1], the cell level SAI list may lead to ping-pong issue in some scenarios of multi-frequency deployments. 

So, this solution can be used as a deployment option in cases e.g.:

· Single frequency eMBMS deployment

· Area without ping-pong issue

· Service availability is more important than ping-pong 
Note: It is possible to avoid the restriction of ping-pong issue by UE implementation and standard enhancement. In IDLE mode, up to implementation, UE can avoid ping-pong based on history cell reselection information. However in CONNECTED mode, eNB may not be able to remember the history handover information. One potential future solution is to indicate UE interested TMGI/SAI in MBMSInterestIndication.
3.2 Solution 1: SIB15 based
This solution adds serving cell level SAI list information into SIB15 for service availability. The service continuity shall still use frequency level SAI list information to avoid re-introducing the ping-pong issue.

Option a: Add a bitmap that specifies whether the serving cell belongs to each SAI in the mbms-SAI-IntraFreq-r11 list. 

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.


Option b: 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. 

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.


Option c: 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. This option doesn’t have impact to ASN.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-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.


3.3 Solution 2: ECGI and SAI mapping
UE downloads the ECGI and SAI mapping information from the network via either eMBMS or unicast. To reduce the size of the information, the network may only provide the mapping information on the border of SAIs on the same frequency. The cons of this solution include:

· The mapping info can be large; 
· Once cell is added/removed, the mapping info needs to be sent to the UE; 
· May expose operator’s network topology, which is not desirable.

3.4 Solution 3: USD location filtering: Configure cell level location information in location filtering parameters of USD for each service 

Location filtering is a R11 feature, as defined in section 11.2B of TS26.346. This feature defines location filter and filter operation for a service in USD. The location filter defines a location in terms of cell list and/or a shape. The filter operation can be logical AND, OR or NOT. The cells which broadcast SAI of the eMBMS service in SIB15 but do/would not provide the eMBMS service could be defined as a location filter in USD for UE to avoid false indication. 
Location filtering feature was not defined for the purpose of providing service availability information. To use it for this purpose, the cell list for each eMBMS service would significantly increase the size of USD. This solution is functional similar to solution 2 except solution 2 doesn’t deliver duplicated cell list information, hence inherits the cons of solution 2.
3.5 Solution 5: Early MCCH
MCCH has reliable TMGI list of serving cell. Normally, TMGIs are broadcasted on MCCH with only tens of seconds advance. To early offer service availability information, the MCE should broadcast TMGIs with half hour or longer advance. UE knows real service start time from USD.
Per current standard, MCE early broadcast TMGI is restricted by the advance of Session Start and M3 message on early notification (maximum advance is 256sec). So, this solution may need standard change.
Question 2: Which one of above solutions is preferred? Which release is preferred? Comments on pros & cons of above solutions are welcomed.

	#
	Company 
	Answers and comments

	1
	QC
	Use solution 1a to resolve the issue as early as possible.

	2
	CATT
	Use solution 5 as it is already supported today. Use solution 1 only if solution 5 is proved as insufficient.

	3
	NSN
	Solutions 1 without shall statements and corresponding test cases are equivalent to reverting the changes agreed to avoid ping pong. Furthermore, in a multi-carrier deployment, the Rel-11 MBMS service-continuity mechanisms only allow the UE to (request to) move to the MBMS frequency of interest at the Start time indicated in the USD. Not before this point in time will the UE learn the actual SAI list on the cell on the frequency of interest, and thus, the proposed changes will not help informing the user about upcoming services well in advance, especially with Connected-mode UEs that are active on the non-MBMS frequency before the start of the service.

Thus, because displaying service availability based on broadcast SAI remains questionable and because early MCCH is already possible today, our preference would be that no changes are agreed.

	4
	Sequans
	Resolve the issue by network configuration

	4
	Intel
	Use solution 3.

	5
	ZTE
	Use solution 1.

	6
	Huawei
	We have the same view like NSN on solutions 1. 
Moreover, avoiding ping pong with solutions 1 would mean changing "the UE may prioritize or indicate frequencies" into "the UE shall prioritize or indicate frequencies", which means specify all the triggers. It was proposed in Rel-11 and not agreed (many companies objected to specify detailed triggers in the UE).

Early MCCH indication is already possible and provides exactly the same benefits like the solutions 1, so we prefer that no changes are agreed. 

	7
	Ericsson
	We prefer solution 1c, which does not have any impact on the ASN.1 code of the specification. If solution 1c is accepted, we have to clarify that the additional information should not change the UEs behavior wrt service continuity and thus re-introduce ping-pong. The information about serving cell vs. neighboring cell SAI in intra-frequency SAI shall only be used to display the service availability to the end user. 

Solution 0 also provides options to the operator to deal with service availability vs. ping-pong without any specification changes.

	8
	Orange
	Agree with Ericsson that solution 1c seems to resolve the issue well while not requiring much specification/implementation effort. Agree also that it is important to be careful not to reintroduce ping-pong issue.

	9
	LG
	Use solution 0.

	10 
	Verizon
	The approach based on MCCH could not serve the purpose of early indication for most of the MBMS deployment scenarios due to the constraint of 256s.   Early MBMS service indication/notification a lot of cases could be in the range of tens of minutes or hours.   


4 Summary
One question 1, companies agree that currently UE cannot differentiate between serving cell SAI’s and neighboring cell SAIs which would potentially lead to the issue of reliability on the notifying MBMS services availability to the user and could potentially lead to poor user experience. And there is no agreement on whether it is necessary to improve service availability notification in R11. 

On question 2, the email discussion was not able to reach agreement on solution. More discussion is needed.
5 Proposal on way forward
To stimulate RAN2 discussion, the email discussion rapporteur proposes to discuss the following solutions for R11 and R12.

R11 solution: 

· Option 1: solution 1a

· Option 2: solution 1c

· Option 3: solution 0 (Deployment option. No standard change.)
R12 solution:  

· Further enhancement for service continuity based on solution 1a, e.g. adding SAI/TMGI into MBMS Interest Indication
6 References
[1] R2-121634 Remaining issues on provisioning of MBMS SAIs in the RAN, ALU 

[2] R2-134424 Providing Serving Cell SAIs in SIB15, Qualcomm, Verizon 
