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1 Introduction
In the last RAN3 meeting, as a result of a recent decision in RAN2 [2] it has been deemed necessary for the SRNC to perform Iur Linking in cases where a UE in URA_PCH is present in a URA that is not under the control of the SRNC. The main purpose of performing the linking is to allow UEs in URA_PCH to receive adequate notification and that they can respond to a request for counting upon session start (and optionally later for recounting). Some possible secondary uses e.g. where UEs in URA_PCH are actually included in the counting process and using received URA_PCH UE numbers when setting the probability factor have also been discussed.
The following list is a recap on the general decisions from RAN3#42 and also current RAN2 assumptions regarding Iur Linking for UEs in URA_PCH and the relevance of the DRNC including URA_PCH UEs when counting:

· For DRNC Notification purposes the SRNC is required to perform Iur Linking when the SRNC has knowledge that a UE in URA_PCH state is present in a URA that is controlled by a DRNC i.e. when a UE enters a URA that is not controlled by the SRNC, the SRNC should invoke Iur Linking to enable a DRNC to provide adequate notification
· The SRNC is required to perform Iur Unlinking when the SRNC has knowledge that a UE present within a URA has now left

· In order for the SRNC to provide the minimum mandatory support to allow the DRNC to perform adequate notification it is necessary to keep the DRNC informed of

· The first URA_PCH UE entering a URA under the control of a DRNC, and

· The last URA_PCH UE leaving the URA
· In cases where a URA spans the coverage area of more than one RNC, the SRNC should invoke Iur Linking towards all DRNCs where the SRNC has knowledge of the existence of cells within the applicable URA
· If the DRNC is considering using the ‘number of UEs present in a URA’ information received by a SRNC for an input into the counting or probability factor setting procedure it should be careful as a URA can span more than one RNC

This contribution aims to discuss the overall mechanism for linking over Iur for UEs in URA_PCH and clarify the content in 25.346 [3].

2 Discussion
The extract below is from section 5.1.6 in 25.346 [3] (the text highlighted in yellow is applicable to UEs in URA_PCH)
“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 MBMS Service, MBMS UE Linking in the DRNC is performed via the MBMS Attach procedure. 

3. If the UE is in CELL_PCH and moves to a cell controlled by the DRNC, the MBMS UE Linking in the DRNC is performed. The cell the UE moved to is indicated to the DRNC. After that the MBMS Service context in the DRNC needs to be updated at every intra-DRNC cell change.  

4a.
If the UE is in URA_PCH and moves to a URA which contain cell(s) that are controlled by the DRNC the UE is linked to the MBMS Service context in the DRNC. The URA the UE moved to will be indicated. The MBMS Service context in the DRNC needs to be updated at every intra-DRNC URA change.  

4b.
As long as the SRNC serves UEs in URA_PCH in URAs containing cells controlled by another RNC, the SRNC shall keep this other RNC informed about every URA in which UEs having activated certain MBMS services have to be notified. This is done by indicating to the other RNC a list of URAs and the corresponding MBMS Services.    

NOTE1: 
Whether the SRNC shall link all UEs in URA_PCH to the MBMS Service context in the DRNC for counting on URA basis is FFS.
NOTE2:
Bullet points 4a and 4b above may be merged in a future version of this document.
5.
If the UE is in CELL_PCH or URA_PCH and there is no mobility related signalling activity ongoing for this UE and UE Linking is performed in the SRNC for an MBMS Service, MBMS UE Linking in the DRNC is performed via the MBMS Attach procedure. 

6.
If the UE is in CELL_PCH 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.

7. If the UE is in URA_PCH and leaves a URA containing cell(s) controlled by the DRNC the UE is unlinked from the MBMS Service context in the DRNC via the MBMS Detach procedure.
8.
If the UE is in RRC connected mode and UE Linking is performed in the SRNC for an MBMS Service and a session of this MBMS Service is ongoing UE Linking in the DRNC needs to be performed immediately.

At MBMS UE linking in the DRNC the MBMS service context in the DRNC needs to be updated. If an MBMS service context does not exist yet then it shall be created.”
With respect to the above text from 25.346 [3] the areas requiring clarification are:
· The conditions in which the SRNC should invoke Iur Linking towards a DRNC and whether the linking should be towards all DRNCs containing cells within the URA or just the DRNC containing the cell where the UE is currently in.
· Whether it is necessary for the SRNC to link each and every UE in URA_PCH and what is the minimum level of mandatory ‘Iur Linking Support’ i.e. only to link the first UE entering and the last URA leaving the URA, also what scope of any additional ‘Iur Linking Support’ should be.
These are discussed below.
2.1 Distribution of Iur Linking from the SRNC

The text in 25.346 [3] (included above) seems to be contradictory and does not cover the cases where a URA can span over 2 (or more) RNCs.
Considering the extracts from 25.346 [3] below:

“In case the UE consumes radio resources from a drift RNC, the UE Linking is performed via Iur in the following way.”
….

4a.
“If the UE is in URA_PCH and moves to a URA which contain cell(s) that are controlled by the DRNC the UE is linked to the MBMS Service context in the DRNC. The URA the UE moved to will be indicated. The MBMS Service context in the DRNC needs to be updated at every intra-DRNC URA change.”
Note: the meaning of the term ‘radio resources’ could be read to be ambiguous when considering UEs that are in CELL_PCH or URA_PCH states.

Shown below in diagrammatic form (the arrow represents the UEs movement from one cell, within one URA, to a new cell, within a new URA).
Scenario 1:
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Figure 1 URA Update – Scenario 1
The text in 25.346 seems fine for this scenario as:

· The UE is using ‘radio resources’ in the drift RNC, and

· It has moved to a URA which contains cells under the control of the DRNC

It is clear that Iur Linking should be invoked only towards ‘RNC 2’.
If we consider another permutation of the above scenario, it becomes less clear what the SRNC actions should be.

Scenario 2:

[image: image2.emf]URA 2

URA 1

RNC 1

RNC 2

RNC 3

RNC 4


Figure 2 URA Update – Scenario 2
In Scenario 2 above the UE is still moving to a new URA which contains cells that are controlled by another RNC, BUT the URA also has cells which are controlled by the SRNC. Also the UE is not actually consuming any ‘radio resources’ (currently) within ‘RNC 2’. So, according to 25.346 no Iur Linking should take place.
No further URA updates will be made if the UE roams (within URA 2) to a cell under the control of RNC 2 therefore there is a risk of the UE not receiving adequate notification.

The text in 25.346 is incorrect as in this scenario the SRNC should invoke Iur Linking towards ‘RNC 2’ to ensure that the UE receives adequate notification.
The situation becomes more unclear when you consider the case where a URA spans further RNCs.

Scenario 3:
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Figure 3 URA Update – Scenario 3
In a similar way to Scenario 2, in Scenario 3 the UE is not using any radio resources of a another RNC but Iur linking is still required, in this case towards ‘RNC 2’ and ‘RNC 3’.
Scenario 4:
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Figure 4 URA Update - Scenario 4
The text in 25.346 suggests that the SRNC, in this scenario would only invoke Iur Linking towards ‘RNC 2’. There is a risk that if the UE roamed towards ‘RNC 3’ or ‘RNC 4’ it would not received adequate notification.

Proposal 1:
In order to allow for the scenarios above the text should be corrected to reflect that:

· The Triggering for Iur Linking should not be when the UE consumes radio resources of a DRNC, but when the UE enters a URA where it is known that cells are contained within the URA that are under the control of another RNC

· In cases where it is known that the URA spans more than 1 RNC, the SRNC should invoke Iur Linking towards all applicable RNCs
2.2 Level of Iur Linking Support
Considering the extracts from 25.346 [3] below:
4a.
If the UE is in URA_PCH and moves to a URA which contain cell(s) that are controlled by the DRNC the UE is linked to the MBMS Service context in the DRNC. The URA the UE moved to will be indicated. The MBMS Service context in the DRNC needs to be updated at every intra-DRNC URA change.  

4b.
As long as the SRNC serves UEs in URA_PCH in URAs containing cells controlled by another RNC, the SRNC shall keep this other RNC informed about every URA in which UEs having activated certain MBMS services have to be notified. This is done by indicating to the other RNC a list of URAs and the corresponding MBMS Services.    

NOTE1: 
Whether the SRNC shall link all UEs in URA_PCH to the MBMS Service context in the DRNC for counting on URA basis is FFS.
It should be noted that the RAN3 group had previously decided not to support Iur Linking for UEs in URA_PCH, therefore this should be bourn in mind when considering the level of Iur Linking Support required.

To fulfil the recent RAN2 requirement, as discussed in the last meeting, it is only necessary to perform Iur Linking towards the applicable DRNCs for the ‘first UE entering’ and the ‘last UE leaving’ a URA for the particular MBMS service.
The main reason for linking each and every UE would be if the DRNC could use this information as an aid when performing e.g. Counting or Probability Factor setting. As, for the reasons shown in 2.1 above, the accuracy of the numbers of URA_PCH UEs within a particular cell can vary dramatically according to the scenario it is not considered worth the overhead or additional call processing and signalling load.
Proposal 2:

In order to provide the most efficient Iur Linking mechanism the text should be corrected to reflect that:
· It is only a mandatory requirement for the SRNC to invoke Iur Linking for the first UE entering a URA (with cells in one or more DRNCs) and the last UE leaving a URA (with cells in one of more DRNCs)

· The method and regularity for additional (optional) Iur Linking (e.g. for the purposes of Counting of Probability Factor setting) is considered an optimisation and should be deemed as implementation dependent
3 Conclusion
From the above discussion it is proposed to agree upon Proposals 1 and 2 above.

As a starting point, draft textual changes to 25.346 [3] are included below:

5.1.6
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 MBMS 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 MBMS service availability (i.e. before, during and between MBMS 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 p-t-p 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, or is within a URA containing one or more cells that are controlled by one or more drift RNCs, 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 MBMS Service, MBMS UE Linking in the DRNC is performed via the MBMS Attach procedure. 

3. If the UE is in CELL_PCH and moves to a cell controlled by the DRNC, the MBMS UE Linking in the DRNC is performed. The cell the UE moved to is indicated to the DRNC. After that the MBMS Service context in the DRNC needs to be updated at every intra-DRNC cell change.  

4a.
If the UE is in URA_PCH, having activated one or more MBMS services, is the first UE for the particular MBMS service, to move to a URA which contains one or more cells that are controlled by one or more DRNCs the UE is linked to the MBMS Service context in each applicable DRNC. The URA the UE moved to will be indicated. The MBMS Service context in each applicable DRNC needs to be updated at every intra-DRNC URA change.
NOTE1:After the first UE has been linked, the regularity of additional intermediate linking as further UEs enter the URA is implementation dependent.
4b.
As long as the SRNC serves UEs in URA_PCH in URAs containing cells controlled by one or more DRNCs, the SRNC shall keep the other RNC(s) informed about every URA in which UEs having activated certain MBMS services have to be notified. This is done when the first UE enters the URA, by indicating to the other RNCs a list of URAs and the corresponding MBMS Services.    


NOTE2:
Bullet points 4a and 4b above may be merged in a future version of this document.

5.
If the UE is in CELL_PCH or URA_PCH and there is no mobility related signalling activity ongoing for this UE and UE Linking is performed in the SRNC for an MBMS Service, MBMS UE Linking in the DRNC is performed via the MBMS Attach procedure. 

6.
If the UE is in CELL_PCH 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.

7. If the UE is in URA_PCH and, for the particular MBMS service, is the last UE to leave a URA which contains one or more cells controlled by one or more DRNCs, the UE is unlinked from the MBMS Service context in each applicable DRNC via the MBMS Detach procedure.
NOTE3: Up until the unlinking of the last UE from a URA, the regularity of intermediate unlinking as UEs leave the URA is implementation dependent.
8.
If the UE is in RRC connected mode and UE Linking is performed in the SRNC for an MBMS Service and a session of this MBMS Service is ongoing UE Linking in the DRNC needs to be performed immediately.

At MBMS UE linking in the DRNC the MBMS service context in the DRNC needs to be updated. If an MBMS service context does not exist yet then it shall be created.
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