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1 Introduction

This paper addresses the situation when a UE in PMM-Idle RRC-Connected (CS-Connected) is not receiving information of session start, which was discussed at RAN2 and RAN3 #38 (R2-032282( meeting in Sophia Antipolis and at RAN3#39 in San Diego (R3-031861(.

2 Scenarios

Two different scenarios are looked into, scenario one where the Start Indication is distributed to the RNC due to the fact there are at least another UE in PMM Connected in the RNC and scenario two where there is no UE neither in RRC Idle (having performed RAU) nor in PMM-Connected.

In scenario one the SRNC receives session start indication as a result of at least one UE is in PMM-CONNECTED and in scenario 2 the SGSN has no knowledge of the SRNC as a ‘downstream distribution node’.

The basic problem is that the UE in RRC Connected is not capable of reading system info and therefore must be paged individually on DCCH when session starts. The SRNC is unaware that the RRC Connected PMM Idle UE has joined the MBMS service. A UE in CELL_FACH/CELL_DCH is not mandated to continuously monitor MCCH.

2.1 Scenario one – Start Indication available

2.1.1 Solution 1 - RRC MBMS Join procedure


Figure 1. Start indication available in SRNC at session start (modified s1)



S1 refers to modified solution 1 in R3-031874

A UE in PMM-Idle will do a state transition from RRC idle to RRC Connected when a CS-speech or CS data connection is set up. 

In this case the UE, which has earlier registered to a MBMS service, will send RRC MBMS Joined Indication (1) on DCCH to inform SRNC that the UE has joined the MBMS session. By reception of RRC Joined Indication the SRNC stores (2) the MBMS UE context. At session start the SRNC will use the stored MBMS UE context for individual paging on DCH, i.e. UEs in PMM Idle RRC Connected will be informed about the session start.

The information of session start is sent via the Iu to SRNC in case of implicit registered mobiles in SGSN or explicit registered mobiles (DRNC case) or at least one mobile in RRC Idle has performed RAU to the SGSN.

In this scenario it is important to be aware that a mobile in RRC Connected PMM Idle will not receive individual information of session start via Iu, the only way to receive the information on session start is via the Session start for the MBMS session which are received when the SRNC already exists as a down stream node in SGSN according to the cases described above. In case of the SRNC is not a ‘downstream node’ the Start Indication will not be available and UEs in PMM Idle RRC Connected will not be informed about session start. Solutions for this are found below, and is called scenario two.

2.2 Scenario two – Start Indication not available

2.2.1 Solution 2 - NAS signalling procedures requiring PMM_CONNECTED mode


Figure 2. UE initiated MBMS Context registration (s3)

S3 refers to solution 3 in R3-031874

A UE in PMM-Idle will do a state transition from RRC idle to RRC Connected when a CS-speech or CS data connection is set up (1). 

In case the UE has earlier registered to a MBMS service, the UE will send L3 Activate MBMS Context Request in Initial UE message (2). At reception the SGSN will create a MBMS UE context for the mobile. The SGSN will link the UE to the MBMS context in SRNC (Iu linking). The UE is kept in PMM Connected during the CS Speech connection (3). By keeping the mobile in PMM Connected during the speech call the SGSN is also capable of routing the start indication to SRNC at session start. By reception of session start SRNC performs individual paging of all MBMS mobiles in PMM Connected. By UE initiated MBMS Context Request activation and Iu linking procedure mobiles in CS speech calls are notified of session start. 

When the CS speech terminates the RRC connection is cleared and the UE is in RRC Idle and PMM idle.
2.2.2 Solution 3 - RRC controlled PMM state transition








Figure 3. RRC controlled PMM Connected state transition (s1)


S1 refers to solution 1 in R3-031874

A UE in PMM-Idle will do a state transition from RRC idle to RRC Connected when a CS-speech or CS data connection is set up (1). When entering RRC Connected PMM idle state the UE sends RRC MBMS Joined Indication (2) to update the UE MBMS context in SRNC for one or more MBMS sessions for which the UE has joined.

By reception of RRC Joined Indication the SRNC will check if there is an established MBMS service context for the session (4). If there is no MBMS service context for the session the SRNC will initiate the PMM Connected Required procedure over Uu (3).By reception of RRC PMM Connected Required the UE will do a state transition to PMM Connected and initiate MBMS UE context activation in SGSN by sending Activate MBMS Context Request in Initial UE message (5)
If MBMS Context exists for the session the SRNC will not initiate the PMM Connected Required procedure over Uu. The signalling flow will be exactly the same as described in scenario one.

2.2.3 Solution 4 - RNC Initiated Linking


Figure 4a. RNC initiated Iu linking at CS speech set up (RRC Connected PMM Idle) (new)

When a UE sets up a CS connection and is entering RRC Connected PMM idle state, the SRNC sends a connection-less RNSAP RRC Connection Indication message (1), indicating a transition to RRC Connected state for the UE. The SGSN then makes a check (2) with the stored MBMS context information and if the UE has activated MBMS for one or more sessions the SGSN invokes the Iu linking procedure (3) by sending Iu Linking Request message to the SRNC.

The SRNC then updates the MBMS UE service context (4) and keeps the UE specific MBMS context information for the UE stored as long as the UE is RRC Connected.

Note. There are two different approaches on how to handle the UE state at reception of CL RNSAP Connection Indication message. The UE may either be forced to PMM connected or it shall stay in PMM idle.Currently TS 25.346 only allows Iu linking of UEs in PMM Connected mode. Forcing UE to PMM Connected requires additional Uu signalling to the mobile.

2.2.4 Solution 5 – Explicit Registration with UE signalling


Figure 4b. UE initiated Iu linking at CS speech set up (RRC Connected PMM Idle) (new)

A UE in PMM-Idle will do a state transition from RRC idle to RRC Connected when a CS-speech or CS data connection is set up. 

When entering RRC Connected PMM idle state the UE sends RRC MBMS Joined Indication (1) to update the UE MBMS context in SRNC for one or more MBMS sessions for which the UE has joined.

By reception of RRC Joined Indication the SRNC will check if there is an established MBMS service context for the session. If there is no MBMS service context for the session the SRNC will initiate the RANAP RNC Registration procedure (3) and updates the MBMS UE context.

At session start the SRNC will be able to page the UE individually (based on the information received in Uu Joined procedure) to inform the UE of session start.

Note. There is no implicit registration associated with this solution, ie. the UE stays in PMM Idle during the CS call. The purpose of RANAP RNC Registration message is to provide the RNC identity to the SGSN for distribution of Session Start messages.  The important thing is the creation of the MBMS UE context in SRNC, which is kept as long as the UE is in RRC connected. Due to mobility in RAN the UE may move to another RNC, during the CS call, where it needs to be page on a dedicated channel if  the session starts during the CS call. This can either be accomplished by individual paging over Iur or Iur linking (Start indication received over Iu).

UE joined can be implemented in RRC Connection Request or as a new RRC PDU.

3 Comparison – Pros and Cons

	
	Pros
	Cons

	Scenario one – start indication available
	
	

	Solution 1
RRC MBMS Join
	Simple, CN is not involved, fits well into current scheme with min impact on specifications, no transitions to PMM Connected
	Assumes available start indication, requires new RRC message or Uu procedure

	Scenario two  - start indication not availble
	
	

	Solution 2
UE initiated MBMS context registration
	Fits well into existing MM procedures, no impact on Ran interfaces
	Additional authentication/security procedure may be required, increased processing load due to transitions to PMM Connected

	Solution 3
RRC controlled UE PMM state transition 
	Less signalling on Iu
	Complex require both Uu and MM procedures, increased processing load due to transitions to PMM Connected

	Solution 4
RNC initiated Iu linking
	Fits well into current specifications, no impact on Uu, 
	Increased signalling load on Iu, assumes available MBMS context info in SGSN

	Solution 5
UE initiated Iu linking
	Fits with smaller adjustment into current scheme, small additional load on Iu than solution 4
	Impact on Uu


4 Proposal

To review the different scenarios in this paper and capture agreed parts in the stage 2 description.

This paper also proposes to use solution 4 that minimises load on the Uu interface.
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