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Use of the TMGI in GERAN
1. Aim of paper

This paper has been written primarily to assist TSG GERAN in responding to the incoming LS from SA2 #33 in S2-032726 (GP-031757).

SA2 requests TSG GERAN / TSG RAN to provide their opinion on this working assumption and to provide information about the properties that the TMGI should have (for example: size, uniqueness) from a GERAN/RAN point of view.
2. Liaison statement text

S2-032726 says:
“TS 23.246 indicates that the CN provides the Service Id (APN+IP Multicast address) to the BSC/RNC in the Session Start message. This Service Id uniquely identifies the service.

SA2 has made a working assumption that this Service Id is not sufficient for BSC/RNC group notification purposes and so the BSC/RNC needs the CN to provide an additional identifier for the service (for example a smaller identifier) via this Session Start procedure. This is on the basis of the proposition that a sufficiently small identifier for group notification could only have sufficient uniqueness if generated within the Core Network.
TS 23.246 therefore already describes CN procedures to allow the BM-SC to generate such an additional identifier (named TMGI – Temporary Mobile Group Identity) and to provide it to the BSC/RNC through the same Session Start message used to provide the Service Id.

Note: Core Network procedures also ensure the Service Id and TMGI are both available to the UE.”
3. MBMS Service Identifier
In order to distinguish between MBMS services, the information stored in each MBMS bearer context (also referred to as MBMS service context in RAN groups) shall contain one or more service identifiers.  This section looks at the identifiers currently defined and analyses their suitability for use in GERAN procedures.
3.1. APN + IP address
The globally unique service identifier proposed in [3] to be used in all CN MBMS procedures comprises the access point name (APN) together with the IP multicast address.  
3.1.1. Access Point Name
The APN can be between 3 and 102 octets. [1] [2]
APN = APN Network Identifier (up to 63 octets) + (optional) APN Operator Identifier

A reasonable size for the Network Identifier would be between 16 and 32 octets.

An Operator Identifier of the format MNC123.MCC456.gprs would have a length of 19 octets (as each “label” has a one octet length field before ASCII coding of each character).
Hence an APN size of over 50 octets would not be uncommon.

3.1.2. IP multicast address

An IPv4 multicast address is 4 octets, an IPv6 multicast address is 16 octets.

3.1.3. Suitability for GERAN procedures
So the total range for the APN + IP multicast address is anywhere between 7 and 118 octets, although a size of up to 64 octets might be expected.  This is considerably greater than any identity currently used in GERAN (IMSI is only 15 octets [2]).
3.2. Alternative identifier: TMGI

A shorter identifier has been proposed in SA2, the Temporary Multicast Group Identifier (TMGI).

The TMGI:

· takes a value range from P-TMSI space (which is itself a subset of the TMSI space
)
· is generated by the BM-SC

· is stored in the MBMS service context at the SGSN

· is unique across a PLMN (as opposed to the P-TMSI which is unique within a routing area)
· has a length of 4 octets (like the TMSI)

This identifier is not needed in the core network, as the APN + IP address is used for CN procedures.  
3.2.1. Suitability for GERAN procedures

· Unique identifier across MBMS service area assists mobility procedures

· Identifier with the same length as P-TMSI, TMSI, TLLI can be included in the existing notification/paging messages (without needing to create new message formats or a new logical channel)
· Quicker access in new cell as identifier can be sent by MS in UL

3.3. Alternative identifier: GERAN-specific identifier

The final alternative is for the GERAN to create and manage an identifier that is only used between BSC and MS.  A mapping between CN identifier and this identifier is needed and must be known by both MS and GERAN.  This requires the CN identifier to be sent at least once over the radio interface and it has the disadvantage that it cannot be done with NAS signalling as is the case in the other alternatives.

3.3.1. Suitability for GERAN procedures

This identifier could be created to fulfil all GERAN requirements, however the management of it may be burdensome to the GERAN and so it is proposed that this should not be introduced if it can be avoided.

4. GERAN identifier for notification purposes
In the RAN/GERAN it is necessary to have an identifier which can be transported in either a notification / broadcast / paging message.  Regardless of the notification solution chosen, it is highly desirable to have a short identifier for use on the radio interface.  Assuming CS-1 coding, the MBMS service identifier would be limited to 22 octets at most (leaving 1 octet for the rest of the message).
For example, the generic coding for MBMS notification may look similar to the following:

	< MBMS Notification message content > ::=


{
-- Insert any information relating to multiple MBMS services here



{ 1 < Repeated MBMS Notification : < Repeated MBMS Notification struct > > } ** 0



< padding bits > } //

-- truncation at end of message allowed, bits '0' assumed

! < Distribution part error : bit (*) = < no string > > ;



	< Repeated MBMS Notification struct > ::=


{ 0




-- MBMS notification using TMGI


< TMGI : bit (32) >


| 1




-- MBMS notification using other identifier


< Length of MBMS Service Identity contents : bit (4) >




< MBMS Service Identity : octet (val (Length of MBMS Service Identity contents)) > 

}

< CHANNEL_NEEDED : bit (?) >

-- Parameters of MBMS channel to be established ?

! < Ignore : bit (*) = <no string> > ;




If the TMGI fitted in the P-TMSI space, no new coding would be needed in any notification / broadcast / paging message, the P-TMSI field could be used.  If another identifier was received from the CN, the second option (shown above) could be used.

Given a very simple message format which requires one octet overhead, a length of no more than 4 octets should ensure that up to 4 MBMS service notifications can be included in a single radio block in a similar manner to the PACKET PAGING REQUEST message.
	Number of MBMS notifications in a single radio block
	Maximum length of MBMS service ID in bits (octets)

(8 bits overhead per service)
	Maximum length of MBMS service ID in bits (octets)

(16 bits overhead per service)

	1
	168 (21)
	160 (20)

	2
	80 (10)
	72 (9)

	3
	50 (6.25)
	42 (5.25)

	4
	36 (4.5)
	28 (3.5)


The benefit of an identifier which is generated by the BM-SC is that it is valid across the union of all MBMS service areas, and is therefore unique to that service.  Mobility can be handled easily, as the MBMS service identifier will be valid even when moving across an SGSN area boundary.  
This allows the MS to request connection to an MBMS service with TMGI(x) in a new cell without waiting for a cell/RA update procedure to trigger the source SGSN to move the MS’s MM and UE context to target SGSN (which contains the APN ID and IP multicast address).
If the SGSN does not have the service context, it needs also to send a service request to the GGSN if there were no MBMS users in this SGSN area previously.

However, if an identifier cannot be used across a service area to guarantee unique identification, then the alternative is to have a radio (cell or BSC) specific identifier which is only used in the GERAN.  This is similar to providing TFIs for upper layer flows, however at some point the MS needs to know how the GERAN identifier relates to the MBMS service ID.  The management of this would be a new feature for GERAN.
5. Summary
The three main options to be considered are:
1. Rely on [APN ID + IP Multicast address] from BM-SC to MS at all levels.  (See 3.1)  Note that it is unclear how this identifier could be used and whether the size of the identifier could be capped for reuse in GERAN notification procedures. 

2. Use a pairing of [APN ID + IP Multicast address] and [TMGI] from BM-SC to MS, where TMGI can replace [APN ID + IP Multicast address] in GERAN procedures.  (See 3.2)  The pairing is known wherever the MBMS bearer/service context is stored, i.e. in BM-SC, GGSN, SGSN, (possibly BSC) and MS.
3. Use [APN ID + IP Multicast address] at application level and from BM-SC to SGSN, and introduce a [GERAN-specific ID] for all radio signalling with MS.  (See 3.3)  The BSC is responsible for informing the MS how the [GERAN-specific ID] relates to an MBMS service context.
As the APN + IP multicast address (option 1) is too large to be used on the radio interface and a GERAN-specific identifier (option 3) would incur extra processing in the GERAN and would not be any use in mobility procedures, it is proposed that the TMGI (option 2) be taken as the basis of a solution, although the details have not been specified yet.

The use of the TMGI has already been discussed by all groups, the general concept is that the mapping between TMGI and [APN ID + IP Multicast address] shall be done at the MBMS application layer, as the BM-SC shall set both during the creation of an MBMS bearer context.
Whatever this “TMGI” identifier is called, it shall be created to “index” the MBMS bearer/service contexts created by the BM-SC.  This identifier shall be significantly shorter than the APN ID and IP multicast address which are elements stored in the MBMS bearer context.  This identifier shall be signalled to the MS in NAS (CN) procedures together with the other information elements in the MBMS bearer/service context.  Once this has been signalled, any node involved in that MBMS service may choose to use this identifier to refer to the MBMS bearer as the mapping is known throughout the MBMS service area.

6. Response to LS

It is proposed that alignment between the solutions chosen by TSG GERAN and TSG RAN would be beneficial for the standardisation of MBMS, hence it is proposed that TSG GERAN liaise with TSG RAN (via an LS and/or internal company communication) in order to reply to S2-032726 with a common GERAN/RAN opinion, preferably to define the TMGI in both RATs with the characteristics as listed in 3.2.
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� The two MSBs of the field are set to 00, 01, and 10 for TMSIs and 11 for P-TMSIs.





