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1
Introduction

As there is still no agreement reached on the issue whether to select the "early" or the "late" UE linking concept, this document aims to give another try, hoping the best ...

At last meeting some criterias to be used for the evaluation of either solutions were discussed: 

-
the total number of messages (total amount of information exchanged on iur), 

-
memory usage

-
processing load. 

This is one part of the contribution (chapter 2.2).

Further, a proposal was made last meeting to make the "early linking" an optional feature. However, it seems that no agreement was reached on that matter, so this paper will not stress this possibility any further.

But, first of all, it seems that the "early linking" proposal is not fully described so far, so the discussion will start with a respective scenario description (chapter 2.1).

2
Discussion

2.1
Early UE linking via Iur

UE Linking denotes the process where a UE, which has joined the MBMS service, is linked to an MBMS service context in the SRNC. The procedural means to link a UE to an MBMS service context in the SRNC via Iu forsees that a list of MBMS Service Ids activated by the UE is contained in the MBMS UE LINKING REQUEST message. (see ref.[1])

The details of the UE Linking procedure via Iur are not defined yet.

In contrast to the "late UE linking" proposal, where the UE linking via Iur is only performed at Session Start (and potentially also during a Session), "early UE linking" mandates the SRNC to inform the DRNC about the Services a UE has activated as soon as this UE consumes radio resources from cells controlled by the DRNC, i.e. providing information is not limited in time to the duration of a session.

One key point in the concept foresees to exploit the fact that dedicated procedures are exchanged on Iur when the UE starts to consume radio resources of cells controlled by the DRNC and to attach linking information to the respective dedicated messages. To this respect it is  assumed that neither the "late" nor the "early" UE linking via Iur will link the UE to only one MBMS Service context in the DRNC.

Further it is assumed that the Attach/Detach procedure is able to transfer UE linking information for several UEs. 

In the "early linking" concept 

-
the SRNC is mandated to transfer the list of MBMS services activated by the UE to the DRNC by means of dedicated procedures.

-
the use of the Attach/Detach procedure is limited to the following cases:

-
Joining a Service before/during a Session when UE is in RRC CONNECTED mode (i.e. has activated a ps/cs service) and no dedicated actions are performed.

-
UEs in CELL_PCH state (no UE context in drift RNC). 

Note:
handling of UEs in URA_PCH state is FFS.

Note:
that the SRNC is not mandated to immediately start the Attach/Detach procedure if no Session is ongoing. It may collect service information for several UEs and transfer it from time to time to the DRNC. 

2.2
comparison of both proposals

2.2.1
Number of messages exchanged (total amount of information exchanged on Iur)

It is assumed that the amount of signalling contributed by UEs which are activating a new MBMS service in the time period when it is under DRNC coverage is negligible. It is also assumed that an "average" user will activated several services.

Further a scenario where a service is activated and a related session is started very rarely (e.g. once a week or even once a month) is ruled out as well to contribute to the overall signalling amount in a drastic way. It is assumed that a typical service will have several sessions per day.

As the SRNC will provide the DRNC with the full list of services a UE has joined an advantage is seen for the "early" linking concept as this has not to be done at session start for every service. Moreover, at the end of a session, the "late" linking concept requires to unlink all the UEs from the service contexts in the DRNC, which is not necessary in the "early" linking concept. This will be only performed if the UE is no longer under DRNC coverage.

2.2.2
Memory usage

It is assumed that that the TMGI will consume 7 bytes (PLMN Id + 4 byte Service Id). Let's assume an average of 50 services (let's be a bit optimistic from a business point of view), so this will mean that 350 bytes of information needs to be stored in addition per UE. (And note, that most that storing the PLMN-Id is not needed users in the HPLMN).

Compared to the amount of information that needs to be stored for one UE in a UTRAN node (imagine all the protocol stacks and planes) this doesn't seem to be that much.

2.2.3
Processing Load

The main reason why the "early" linking was chosen for the Iu interface was the fact that it was expected that a huge amount UE context would be needed to be updated if a list of UE identifier would have to be processed at Session Start. This was debated at length at the Paris meeting in May 2003 and therefore the most reasonable conclusion has been drawn for the Iu case. Even if the percentage of Iur links per UE can be assumed to be in a low range compared to the overall amount of RLs, it is still worth to try to design protocols in a way that a rush of messages is avoided in general.

3
Conclusion and Proposal

It is proposed to agree on the "early linking" proposal and to modify the TS [1] in the following way:

<<<<<<<<<< first change >>>>>>>>>>

5.1.1
MBMS Service Context in CRNC

Each RNC-which is controlling cell within an MBMS Service area maintains an MBMS Service Context for each MBMS service.

1 Each CRNC MBMS Service Context is associated with an MBMS service ID.

2 The CRNC MBMS Service Context contains a list of PMM connected mode UEs which are present in each cell of the CRNC and which have activated an MBMS service. The list includes at least the U-RNTI of the UEs.

NOTE: The MBMS Service Context in the CRNC contains no information about RRC Idle mode UEs.

3 The MBMS Service Context is created in the CRNC either

· if the SGSN informs the RNC that a UE has activated the MBMS Service in a cell controlled by the CRNC by the UE Linking procedure. In this case, the CRNC is the SRNC of the UE,
· or if the RNC is notified of an MBMS Session Start,
· or if the RNC serves as a Drift RNC for a PMM-CONNECTED UE and receives from a SRNC a UE Link containing the MBMS Service Id of the concerned MBMS Service. 


· Other cases are FFS.
4 The MBMS Service Context is released by the CRNC either

· if the MBMS Service Context does not contain any UE information after a UE Unlinking procedure from a SGSN and there is no active MBMS Session for the concerned MBMS Service,
· or if the MBMS Service Context does not contain any UE Link at the time of a Session Stop
· or if the RNC receives a CN initiated MBMS Deregistration Request (FFS).
· Other cases are FFS.

5 Associated functionalities:

5.1 Bearer type selection for MBMS transmissions based on information in the CRNC MBMS Service Context. The decision process requires inter-working with Radio Resource Management and with the UE's SRNC in the case of p-t-p bearers.
5.2 MBMS RB control for p-t-m bearers in each cell, based on information in the CRNC MBMS Service Context.

5.3 Update of the MBMS Service Context when a PMM-CONNECTED UE, which has activated an MBMS Service, has entered a cell. Update of the MBMS Service Context via Iur is performed by UE Linking.
5.4 Update of the MBMS Service Context when a PMM-CONNECTED UE, which has activated an MBMS Service, has left a cell. Update of the MBMS Service Context via Iur is performed by UE Un-Linking.
Note: 
For further details of UE linking via the Iur interface see chapter 5.1.7.
<<<<<<<<<< next change (Note that some of the changes below are the same as in R3-040340  >>>>>>>>>>

5.1.7
UE Linking

UE Linking denotes the process where a UE, which has joined the MBMS service, is linked to an MBMS service context in the RNC.

MBMS UE linking procedure in the SRNC is performed in following cases.
1. When the UE, which has joined the MBMS service, is moved to PMM-CONNECTED and sets up a PS RAB This may happen at any point in time during the whole MBMS service availability (i.e. before, during and between Sessions).
2. When the UE joins the MBMS service and is in PMM-CONNECTED due to an existing PS RAB. This may happen at any point in time during the whole service availability (i.e. before, during and between Sessions). 

3. When the UE is moved to PMM-CONNECTED only for MBMS purpose, e.g. to respond to counting/recounting indication or respond to ptp bearer indication from RNC. This may happen at any point in time during MBMS sessions.

Keeping UEs in PMM-CONNECTED only for MBMS between sessions is implementation specific. The UE linking in the SRNC is performed via UE dedicated Iu procedures. An entry for the UE is added to the MBMS service context in the SRNC. If the MBMS service context doesn’t exist yet it needs to be created. 

In case the UE consumes radio resources from a drift RNC, the UE Linking is performed via Iur in the following way:
1. When the UE, which has activated one or several MBMS services is in CELL_DCH or CELL_FACH state and starts to consume radio resources from one or several cells controlled by the DRNC MBMS UE Linking in the DRNC is performed via UE dedicated Iur procedures.
2. If the UE is in CELL_DCH and CELL_FACH state and there is no dedicated RNL signalling activity ongoing for this UE and UE Linking is performed in the SRNC for an additional MBMS Service, MBMS UE Linking in the DRNC is performed via the MBMS Attach procedure. 
3. If the UE is in CELL_PCH (URA_PCH is FFS) and moves to a cell controlled by the DRNC the UE is linked to the MBMS Service context in the DRNC via the MBMS Attach procedure. 
4. If the UE is in CELL_PCH (UR_PCH is FFS) and leaves a cell controlled by the DRNC the UE is unlinked from the MBMS Service context in the DRNC via the MBMS Detach procedure.
5. If the UE is in RRC connected mode and UE Linking is performed in the SRNC for an additional MBMS Service and a session of this additional MBMS Service is ongoing UE Linking in the DRNC needs to be performed immediately.
At MBMS UE linking in the DRNC an entry for the UE is added for the MBMS service context in the DRNC. If an MBMS service context doesn’t exist yet it needs to be created.


NOTE: An additional function needs to be provided to unlink a UE from an MBMS service context via Iu.

<<<<<<<<<< next change >>>>>>>>>>

5.1.10
RNC Registration

RNC Registration for a certain MBMS Service denotes the process where the CN becomes aware of an RNC hosting UEs which have activated that MBMS Service.
Due to UE mobility, a RNC with no MBMS Service Context, can be informed that a PMM-CONNECTED UE, which has joined an MBMS Service by means of the MBMS UE Linking procedure via the Iur interface. Then the RNC informs the CN that it would like to receive MBMS Session Start Request messages when applicable for the concerned MBMS Service by sending MBMS Registration Request message. 

It results in the set-up of a corresponding MBMS distribution tree, but it does not result in the establishment of Iu user plane, which will be established by the MBMS Session Start procedure.
1. Implicit Registration
· RNC Registration for Serving RNCs is performed implicitly, i.e  due to UE linking and MBMS Multicast Service Activation. No explicit registration procedure needs to be performed.

2. Explicit Registration

· RNC Registration for Drift RNCs is performed explicitly if an RNC becomes a Drift RNC for a UE which has activated an MBMS service and has no MBMS Service Context for that MBMS Service. The DRNC will perform a registration towards its default CN node only.

<<<<<<<<<< next change (Note, that some changes from R3-040340 are repeated here as well) >>>>>>>>>>

8.2.9
MBMS Attach/Detach over Iur
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Figure 1: MBMS attach request signalling flow: Successful Operation.

This signalling flow is only applicable for handling MBMS UEs in PMM-CONNECTED mode.

The purpose of this signalling flow is to allow the CRNC to add one or several new UEs to the total number of UEs in a given cell using a MBMS service. The MBMS ATTACH REQUEST contains the Cell Id of the new cell, the MBMS Service Id, the U-RNTI of the UE [FFS].
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Figure 2: MBMS detach request signalling flow: Successful Operation.

This signalling flow is only applicable for handling MBMS UEs in PMM-CONNECTED mode.

The purpose of this signalling flow is to allow the CRNC to decrease the total number of UEs receiving an MBMS service in a given cell. The MBMS DETACH REQUEST contains the Cell Id of the old cell, the MBMS Service Id, the U-RNTI of the UE [FFS].

<<<<<<<<<< end of changes >>>>>>>>>> 
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