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MBMS UE linking procedure

1. Introduction

The aim of this paper is to explain the existing “UE linking” concept as discussed in TSG SA2 and TSG RAN2 in order to assess the applicability of this procedure for GERAN.  A GERAN-specific proposal is presented in section 3 and an alternative in section 4.

2. UTRAN UE Linking

The basic concept from SA2 is that a new "UE link" message is sent from the SGSN to the (GE-)RAN containing a list of MBMS service IDs (e.g. TMGIs) for which UE(x) has performed an MBMS service activation.  This is described in [1].

The following message flow was proposed in [2] and agreed as a working assumption at SA2 #33.
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Figure 1: UE Linking in UTRAN

This figure is explained in the sub-sections below:
2.1. PS RAB establishment

The UE establishes a PS RAB for either the MBMS joining procedure or non-MBMS related signalling or data transfer.  At this stage the SGSN discovers that the UE for which this RAB has been activated also has one or more UE contexts stored in its MM context.  This indicates that the UE has joined these MBMS services and wishes to be informed of any session start related to one of these services.  

2.2. UE Linking message

To assist the RAN in informing the UE of upcoming MBMS services, the SGSN sends the list of UE contexts linked to this UE to the RAN.  Each UE context describes one MBMS service which the UE has joined.  It has not been discussed whether the SGSN checks to see whether the newly activated RAB is itself joining a new MBMS service.

On receiving this information, the RAN can now store the list of all the MBMS services for which the UE will want to receive data.  It is FFS whether the APN + IP address or TMGI will be used.  

This information is held in the RAN for the duration of the RRC connection and will then be deleted.   It is thus necessary for the SGSN to download this information every time the UE makes an RRC connection request.  The SGSN will only be aware of the times when a PS RAB is established or re-established (rather than RRC procedures), hence this is the trigger for the UE Linking message (see steps 5 and 6).  

This procedure is done on a per UE basis, i.e. many UE linking messages are sent from the SGSN to the RAN, one for each UE establishing an RRC connection which also has valid UE contexts.  This may be done even when there are no MBMS services running, but it has the advantage that a large amount of information is not sent at the same time as the session start message.

2.3. Session start

When a session start message is received, the RAN shall use the information it has stored to notify all interested UEs of the session start.  This may involve in-band signalling, rather than relying on the UEs ability to receive on the common control channels.  From this point, TSG RAN2 are responsible for the feature definition.

It is expected that this linking information is used to provide MBMS notification on ongoing resources (or on channels which a UE in RRC-connected mode can receive on), thus providing greater coverage of the service.  It may also be used to determine which type of MBMS channel to establish in a cell (if the required number of UEs are in RRC-Connected mode and have joined the service).

The benefits of this UE linking procedure are:

· The RAN is aware of the UE’s MBMS services prior to session start and so an MBMS bearer can be established between RNC and SGSN if at least one interested UE is under the coverage of the RNC.

· If an RRC connection request is sent by the UE in order to receive the MBMS data, the RAN can double-check that the MS is joined to this group.

· As mobility is handled in the RAN, the MBMS service information can simply be added to the already existing mobility information in the RRC context.

· There is no need for a large amount of signalling to be performed at session start, as the RNC already knows which UEs may want to receive the forthcoming data transmission and can send notification messages accordingly.

2.4. Key points

· SGSN downloads list of UE contexts to the RAN whenever the UE establishes a PS RAB

· RAN is responsible for storing this information for the duration of the UE’s RRC connection

· The mobility of the UE shall be tracked by the RAN (in the usual way during an RRC connection), hence at session start the RAN already knows whether there are users in the cell who are subscribed to the service.
3. GERAN “UE” Linking

Although this may make more sense to call this “MS linking”, the concept can be thought of in the same way as in UTRAN in that the information about which MBMS services a “connected” MS is interested in is stored for the duration of the MS’s “connection” to that BSC (which differs according to GERAN mode).

For GERAN Iu mode, most of the description in section 2 will apply.

For GERAN A/Gb mode, a different message flow is needed as shown in Figure 2.
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Figure 2: "UE" Linking in GERAN A/Gb mode

The main difference is in the triggering of the UE linking message to the PFC creation, rather than a PS RAB establishment.
3.1. Create PFC Request

When the first PFC is created for an MS, a list of MBMS service IDs (e.g. TMGIs) for which the MS has performed an MBMS service activation is downloaded from the SGSN to the GERAN.  This may be as an attachment to the Create PFC Request message, or as an additional “UE linking” message.

Irrespective of when it is sent (and which entity sends it), the message contents can only provided by GMM as this is where the MBMS UE context information is stored. 

3.2. On reception of “UE linking” information in GERAN-BSS

On receipt of this message the GERAN shall store this information in the BSS context for that MS.

Also, when there is a change in the active MBMS services of the MS, the “UE Linking” procedure is triggered.  This information could then be used by the GERAN to decide how to reach an MS with ongoing p-t-p PS bearers when an MBMS session starts (e.g. in-band or by regular notification).

No handing over of this sort of information is expected, or storage beyond the “connected” time.  

(Note that for Iu mode this will be equal to the time spent in RRC-Connected state, for A/Gb mode this may be more related to the length of time one or more PFC contexts are stored in the BSC for that MS.)
3.3. Key Points

· SGSN downloads list of MS “UE contexts” to the GERAN when sending a Create-PFC request message

· GERAN is responsible for storing this information for as long as at least one PFC exists for that MS

· The GERAN shall not be responsible for ensuring it is aware of the MS’s location, hence at session start the GERAN is not necessarily in a position to know whether there are users in the cell who are subscribed to the service.
4. Alternative solution to “UE linking” message

Alternatively to this, on receiving the session start message, the SGSN could send a list of interested MSs (i.e. all MSs whose UE context contained this MBMS service ID) to the BSC.  This information could be sent with the MBMS PFC setup at the time of the session start, or as a separate message just prior to the session start message. This alternative is A/Gb mode specific, compared to the current Iu mode assumptions in 3GPP, and is shown in Figure 3.
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Figure 3: Alternative GERAN solution, MBMS linking after/with session start

The benefits compared to the solution in section 3 are:

· There is no need to send redundant information across the Gb interface (many MSs may have moved out of the area by the time of a session start.

· Less information needs to be stored in the GERAN per MS for the lifetime of the BSS context.

· The information transfer occurs once when needed (on session start), instead of multiple times (for each MS according to mobility).

The disadvantages are:

· There is significantly more signalling required at session start to inform each BSC of the entire list of MSs that are currently thought to be in that BSC area.

· It would require more effort for the SGSN to check for a particular MBMS service ID in each UE context in each MS’s MM context, unless the SGSN had stored the information per MBMS service rather than per MS.
5. Conclusion

At this stage TSG RAN2 are still discussing the definition of the UE linking procedure, including how to perform the linking over the Iur.  It has been shown that a modified functionality could be introduced in GERAN and two alternatives are given.

It is proposed however that any discussion in TSG GERAN be focussed around whether this procedure is required, as it may not be necessary to support basic MBMS functionality in R6.

5.1. Uses of UE linking information

1. Prior to session start, the GERAN has no use for this information
2. At session start, the UE linking information can assist in:

· Sending in-band notifications to MSs in packet transfer mode (or MAC-Shared state)

· Deciding which type of MBMS channel to establish in a cell (p-t-m and p-t-p)

These are both FFS in GERAN currently, indeed it may be that neither of these features are in R6.
3. During a CS call, the UE linking procedure cannot inform an MS about MBMS notifications, as the MSC cannot send the UE linking message; this is the same situation as in UTRAN.

Hence the conclusion of this paper is that until it can be proven that a UE linking (or similar) procedure provides essential information to the GERAN, the adoption of this feature described by TSG SA WG2 be postponed to a later release.  
In particular if it is a requirement to support simultaneous services, then the requirement to deliver MBMS notifications on the PACCH of a TBF or on the FACCH of a TCH may be made possible via this procedure.

Attention should be given to any developments in TSG RAN WG2 on this subject.
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