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1
Introduction
A likely outcome of the email discussion 77#28 on the frequency information in the USD is an agreement that the frequency information is needed to help the UE to cope with network deployments not providing the SAI [1]. Unfortunately, little details have been given on how the UE should exactly use the frequency information. This contribution investigates possible usages of such information.
NOTE: this contribution purposely ignores the handling of CSG cells.
2
SAI broadcast in the RAN
The purpose of the assistance information is to help the UE in knowing which frequency to prioritise in order to receive the MBMS services it is interested in. Providing the frequencies alone is not enough for two reasons [2]:

1.
Areas where the MBMS service is not provided cannot be identified by the UE;

2.
When more than one frequency is listed for the same MBMS service, the UE does not know which one to select.

By adding the SAI in the USD, the UE obtains a pointer to the area where the frequency is actually used to provide the MBMS service. But to establish a link between this pointer (the SAI) and a physical area, the SAI must also be provided in the RAN. In that sense, the SAI acts as a tag for a group of MBMS cells: the tag is provided for the service in the USD and each cell broadcasts the tag it belongs to.

NOTE:
in accordance to 23.246, 29.061 and 36.443 (see Annex A for details) an MBMS Service Area should locally correspond to one frequency and one frequency only. If two frequencies belong to the same MBMS Service Area in the same geographical area, they provide the very same services, making such a deployment useless in practise.

A consequence of providing the SAI in the RAN though is that the frequency to prioritise is implicitly given:

-
For an MBMS cell broadcasting its own SAI, the frequency locally used for that SAI is the frequency of the cell. A UE interested by a service provided on SAI1 and camping on an MBMS cell belonging to SAI1 will prioritise the frequency of that cell.

-
For a cell broadcasting the SAI of the neighbouring MBMS cells, the frequency locally used for these SAIs are the frequencies used by the neighbouring MBMS cells. A UE interested by a service provided on SAI1 and camping on a cell which does not belong to SAI1 will prioritise the frequency of the neighbour cell belonging to SAI1.

The email discussion 77#28 also reaches a similar conclusion [1].

Observation 1: when SAI is broadcast in the RAN, the UE can identify the frequency layer locally used to provide the services it is interested in, and the areas where MBMS services are not provided.

Observation 2: when SAI is broadcast in the RAN, the frequency information is not needed in the USD.
3
No SAI broadcast in the RAN
The main reason given to justify having the frequency in the USD has been to reduce MCCH/SIB13 decoding in deployments where the SAI are not broadcast in the RAN [1]. However it is important to point out that without SIB13/MCCH decoding a UE cannot identify – as explained above:

1.
the areas where MBMS services are not provided and;

2.
the frequency providing the service locally when more than one frequency is given within a PLMN.

And therefore, that the one and only scenario where SIB13/MCCH decoding can indeed be avoided for prioritisation if the frequency information is provided in the USD is the scenario where one frequency is used in the whole PLMN for the MBMS service. But naturally, this cannot preclude SIB13/MCCH decoding for MBMS service reception.
Observation 3: the one and only scenario where SIB13/MCCH decoding can be avoided for prioritisation if the frequency information is provided in the USD is the scenario where one frequency is used in the whole PLMN for the MBMS service. Naturally, this cannot preclude SIB13/MCCH decoding for service reception.
In all other scenarios, if the UE uses the frequency information to avoid SIB13/MCCH decoding for prioritisation:

1.
the UE will not be able to identify the areas where MBMS services are not provided and prioritisation will take place even in areas where MBMS services are not provided;

2.
the UE will not be able to identify the frequency providing the service when more than one frequency is given and prioritisation of the wrong frequency will occur. 
While the severity of the first one can be debated, it is obvious that the 2nd would increase service interruption and cannot be allowed.
Observation 4: if used improperly, the frequency information provided in the USD becomes harmful.

Observation 5: even if the frequency information is provided in the USD, decoding of SIB13/MCCH for prioritisation cannot be avoided.

Yet, one could still argue that the frequency information is needed to limit the SIB13/MCCH decoding effort to the frequencies given in the USD. However, considering that the decoding effort can already be significantly limited by using the session start info, and that in most deployments the number of frequencies to look at should be limited, the actual reduction is small. Furthermore, if a smart UE chooses to prioritise the decoding of the frequency that was last used for MBMS service reception, the actually reduction will become negligible, and even disappear when one frequency is used in the whole PLMN for the MBMS service.

Observation 6: the SIB13/MCCH decoding effort reduction a smart UE can achieve by using the frequency information is negligible at best; nil if one frequency is used in the whole PLMN for the MBMS service.

4
Conclusion
This contribution has discussed several aspects related to the UE behaviour in relation to the provision of assistance information in the USD and in the RAN. The following observations were made:
Observation 1: when SAI is broadcast in the RAN, the UE can identify the frequency layer locally used to provide the services it is interested in, and the areas where MBMS services are not provided.

Observation 2: when SAI is broadcast in the RAN, the frequency information is not needed in the USD.
Observation 3: the one and only scenario where SIB13/MCCH decoding can be avoided for prioritisation if the frequency information is provided in the USD is the scenario where one frequency is used in the whole PLMN for the MBMS service. Naturally, this cannot preclude SIB13/MCCH decoding for service reception.

Observation 4: if used improperly, the frequency information provided in the USD becomes harmful.

Observation 5: even if the frequency information is provided in the USD, decoding of SIB13/MCCH for prioritisation cannot be avoided.

Observation 6: the SIB13/MCCH decoding effort reduction a smart UE can achieve by using the frequency information is negligible at best, and nil when one frequency is used in the whole PLMN for the MBMS service.

Based on those observations, we believe that the frequency information is not needed in the USD. Of course, one could claim that the frequency information could still be part of the USD, and we would leave it up to UE implementation how to use it. Apart from conveying useless information and bringing deployment details that should typically be kept invisible to upper layers, the main problem we see with keeping the frequency information in the USD is that it opens the door to unwanted UE behaviour, therefore increasing specification effort and testing to avoid them – and why doing this when the gains of keeping the frequency information in the USD are negligible in the first place?
Proposal: remove the frequency information from the USD.
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Annex A

MBMS content distribution in the network relies on MBMS Service Areas and as a result, all cells belonging to the same service area locally provide the very same services. A scenario where a service area spans more than one frequency with each frequency locally providing different set of services is not possible and requires different service area. In the following, some specification excerpts related to this are given:
3GPP TS 23.246

3.1
Definitions

MBMS Service Area: The area within which data of a specific MBMS session are sent. Each individual MBMS session of an MBMS Bearer Service may be sent to a different MBMS Service Area. This MBMS Service Area is the same or a subset of the Multicast or Broadcast Service Area as defined in TS 22.146 [2]. An MBMS Service Area smaller than the Multicast or Broadcast Service Area is typically used for localized services.
5.1.2
Session and Transmission Function

The BM-SC Session and Transmission Function shall be able to provide the MBMS GW or GGSN with transport associated parameters such as quality-of-service and MBMS service area.

6.2
MBMS Bearer Context

The MBMS Bearer Context, which is referred to as MBMS Service Context in RAN, contains all information describing a particular MBMS bearer service and is created in each node involved in the delivery of the MBMS data.

Table 3: MBMS Bearer Context for EPS (E-UTRAN/UTRAN) broadcast mode only

	Parameter
	Description
	RAN
	MME/

SGSN
	MBMS-GW
	BM-SC

	MBMS GW TEID-C
	Tunnel Endpoint Identifier of MBMS GW for control plane.
	
	X
	
	

	TMGI
	Temporary Mobile Group Identity allocated to the MBMS bearer service.
	X
	X
	X
	X

	Flow Identifier 
	Location dependent subflow of the MBMS bearer service. When present, the Flow Identifier together with the TMGI uniquely identify the MBMS Bearer Context.
	
	X
(note 1)
	X
(note 1)
	X
(note 1)

	MBMS GW IP Address for Control Plane in use
	The IP address of the MBMS GW used for the control plane.
	
	X

(note 2)
	
	

	MBMS GW IP Address for User Plane in use
	The IP address of the MBMS GW used for the user plane.
	
	X

(note 2)
	
	

	C-TEID
	Common Tunnel Endpoint Identifier of MBMS GW for user plane
	X
	
	X
	

	QoS parameters
	Quality of Service required for the MBMS bearer service.
	X
	X
	X
	X

	MBMS Service Area
	Area over which the MBMS bearer service has to be distributed.
	X
	X
	X
	X

	List of downstream nodes
	List of downstream nodes that have requested the MBMS bearer service and to which notifications have to be forwarded.
	
	X
(note 3)
	X
(note 4)
	X

	IP multicast address and IP Source address for distribution 
	IP addresses identifying the SSM channel used for user plane distribution on the backbone network.
	X
	X
	X
	

	MBMS HC indicator
	Flag set by BM-SC if it is using compressed header for the payload.
	
	X
(note 5)
	
	X
(note 5)

	SGSN IP Address and TEID for User Plane over Sn-U
	The IP address and TEID of SGSN used for the user plane over Sn-U when some RNCs have not accepted IP multicast distribution.
	
	
	X
	

	NOTE 1:
It is an optional parameter.

NOTE 2:
MBMS GW that supports both IPv4 and IPv6 address types, stores only the IP address in use.

NOTE 3:
For SGSN, the list includes the registered DRNC.

NOTE 4:
For MBMS GW, the list includes the couples of the SGSNs and MMEs IP addresses and TEIDs for control plane.

NOTE 5:
Header Compression is only supported for UTRAN for this Release.


8.3.2
MBMS Session Start Procedure for E-UTRAN and UTRAN for EPS
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Figure 8b: Session Start procedure for E-UTRAN and UTRAN for EPS

4.
The MME or SGSN creates an MBMS bearer context. The MME/SGSN stores the session attributes and sends a Session Start Request message including the session attributes (TMGI, QoS, MBMS service Area, Session identifier, estimated session duration, broadcast (for UTRAN only), transport network IP Multicast Address, IP address of the multicast source, C-TEID, ...) to E-UTRAN/UTRAN. When connected to multiple MCEs (Multi-cell/multicast Coordination Entity, see TS 36.300 [17]), the MME should filter the distribution of Session Control message to the MCEs based on the MBMS service area.

3GPP TS 29.061

17.7.6
MBMS-Service-Area AVP

The MBMS-Service-Area AVP (AVP code 903) is of type OctetString, and indicates the area over which the MBMS bearer service has to be distributed. The AVP consists of the following parts:
	Octet
	

	1
	Number N of MBMS service area codes coded as:

1

binary value is '00000000'

...           ...

256
binary value is '11111111'

	2-(2N+1)
	A consecutive list of N MBMS service area codes


The MBMS service area code represents the coding for the MBMS Service Area Identity. It is assigned by BM-SC and mapped to one or more cells by the RNC/BSS.

The MBMS Service Area Identity and its semantics are defined in 3GPP TS 23.003 [40].

The length of an MBMS service area code is 2 octets.

Each MBMS service area code shall only be present once in the list.

3GPP TS 36.443

8.2
MBMS Session Start

8.2.1
General

The purpose of the MBMS Session Start procedure is to request the eNB to notify UEs about an upcoming MBMS Session of a given MBMS Bearer Service and to establish an MBMS E-RAB and an MBMS-service-associated logical M2-connection. The MBMS Session Start procedure is triggered by the MCE.

9.1.2
MBMS SESSION START REQUEST
This message is sent by the MCE to establish an MBMS-service-associated logical M2-connection.

Direction: MCE ( eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MCE MBMS M2AP ID
	M
	
	9.2.3.1
	
	YES
	reject

	TMGI
	M
	
	9.2.3.3
	
	YES
	reject

	MBMS Session Identity
	O
	
	9.2.3.4
	
	YES
	ignore

	MBMS Service Area
	M
	
	9.2.3.6
	
	YES
	reject

	TNL Information
	
	1
	
	
	YES
	reject

	>IP Multicast Address
	M
	
	IP Address

9.2.2.1
	
	-
	

	>IP Source Address
	M
	
	IP Address

9.2.2.1
	
	-
	

	>GTP DL TEID
	M
	
	GTP-TEID
9.2.2.2
	
	-
	


9.2.3.6
MBMS Service Area

The MBMS Service Area IE consists of a list of one or several MBMS Service Area Identities where each MBMS Service Area Identity is frequency agnostic and can be mapped onto one or more cells.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBMS Service Area
	M
	
	OCTET STRING
	Value part coded per MBMS Service Area AVP as defined in TS 29.061 [9].
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