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Discussion
Introduction

A new release 6 RAN5 work item in [1] for the conformance test aspects of MBMS was approved at the RAN#30 meeting in March. 

This contribution identifies areas of interest in the MBMS Signalling tests, to be used as an input for planning the work.
1.
Requirements from Core Specifications

Layer2

1.1.1 MAC-m
A Rel-6 UE in order to receive MBMS data over a transport channel (FACH) has implemented new MAC-m architecture.  
Questions: New section 7.1.6 MBMS MAC-m ? In the section 7.1.1 a new mapping has to be introduced for MTCH and MCCH to FACH?
MAC testing will require loopback. MAC testing will be covered by MBMS RF testing (once the loopback issue has been solved).

Reference: TS 25.321 section 4.3.2
1.1.2 MBMS RLC

Reference: TS 25.322 section 11.2.3

MBMS RRC

It is recommended to introduce a new section for MBMS specific procedures (8.5). Multicast and Broadcast is still an open issue.
1.1.3 MCCH Aquisition
Tests to verify the UE reading of MCCH, e.g.:
· Rereading of MCCH content based on MBMS MODIFIED SERVICES INFORMATION message

· Response to values of various IEs carried in MCCH messages (see Annex A)

· Others FFS
1.1.4 MBMS notification

The MBMS notification procedure to respond a notification provided by UTRAN, indicated a change applicable for one or more MBMS services the UE has joined. There are two procedures one on MICH, one on DCCH (successful and failure).  The MICH notification procedure is a power-saving option for the UE and cannot be tested, but dedicated notification for UEs in CELL_DCH depends on UE capabilities..
Reference: TS 25.331 section 8.7.3
1.1.5 Multi-service
1.1.5.1 Service Prioritisation
The UE may perform the Service prioritisation procedure whenever it detects that it becomes incapable of receiving all services it is interested in as well as whenever there are changes concerning the subset of services that it has selected to receive. This may occur upon state transitions, service / session start, service / session stop, service reconfiguration eg. transfer mode change and preferred frequency layer changes.
Case 1: release of non – prioritised service initiated by upper layers
Case 2: release of MBMS services provided via p-t-p RB using MBMS MODIFICATION REQUEST (section 8.7.6)
Since the prioritisation procedure is specified as a “UE may”, test scenarios involving it need to be handled very carefully.  It’s possible to force a conflict at the UE—e.g., by having two services whose total bandwidth exceeds the UE capability—but the requirements on exactly how the UE resolves this conflict are very loose (intentionally).
Reference TS 25.331 section 8.5.26
1.1.6 Session Repetition
An MBMS transmission is uniquely identified by the combination of the MBMS service identity and the MBMS session identity.

Case 1: In case the network repeats several times the same MBMS transmission on p-t-m the UE shall not receive the content if it has already been received correctly (section 8.7.2.4).(?) It is not clear that this requirement exists in a sense that’s testable; the definition of “received correctly” is left open for upper layers and it may not be possible in a simple reproducible way to force the upper layers to give this indication to the RRC.

Case 2: If the UTRAN establishes one or more p-t-p radio bearer(s) for the transmission of a session of an MBMS service, identified by the IE "MBMS Session identity", for which upper layers indicate that it has already been received correctly (section 8.2.2.5a).

No requirements to test Case 1 or Case 2.

Reference: TS 25.331 section 8.7.2.4(?)
1.1.7 MBMS Counting
The MBMS counting procedure is used by the UE to inform UTRAN about its interest to receive an MBMS transmission.
The counting procedure is probabilistic, controlled by the IE “Access probability factor-Idle” (TS 25.331 section 8.7.4.3).  For a test of the counting procedure to be repeatable, this IE would need to be set to 1.
There are requirements for the case that the probability factor is less than 1, and it would be desirable to test these (since they will be the normal case in the field).  This does not appear to be possible with normal conformance-testing methodology, however, and may need to be left to IOT for resolution.

There are separate probability factors for idle and connected mode.  Idle mode is the normal case and should be a higher priority.
References: TS 25.331 section 8.7.4
1.1.8 Modification of ongoing service

The MBMS MODIFIED SERVICES INFORMATION message can indicate to the UE that a service already in transmission has changed its configuration; the UE is then required to read the message and act on it (in various ways according to the content and the UE’s capabilities).  See Annex A for the IEs that may have relevant requirement associated.
References: TS 25.331 section 8.7.2.4
MBMS Mobility procedures
1.1.9 MBMS Frequency Layer Convergence
Case 1: without PL (Preferred Layer) service restriction

Case 2: with PL service restriction (section 8.6.9.2)

Reference: TS 25.331 section 8.5.27
1.1.10 MBMS Frequency Layer Dispersion

The frequency layer dispersion procedure can be tested for the case that the frequency from which the UE came during convergence is still available at session end (stored in the variable MBMS_PREV_FREQUENCY_INFORMATION).

If the previous frequency is not available at session end, the UE selects a new frequency at random (TS 25.331, end of section 8.6.9.6).  This is a realistic case and a test would be desirable, but a methodology for dealing with the random behaviour is needed.
Session Management
1.1.11 MBMS context activation
Reference:  TS 24.008 section 6.1.3.8
1.1.12 MBMS context deactivation
Reference:  TS 24.008 section 6.1.3.9
2. Possible test scenarios
	Area
	Scenario #
	Test scenario
	Comments

	MAC
	1
	TBD
	

	RLC
	2
	TBD
	

	MCCH Acquisition
	3.1
	MCCH Acquisition in idle
	To verity that UE receives the MBMS info in idle mode state

	
	3.2
	MCCH Acquisition in CELL_PCH or URA_PCH
	To verity that UE receives the MBMS info in CELL_/URA_PCH

	
	3.3
	MCCH Acquisition in CELL_FACH
	To verity that UE receives the MBMS info in CELL_FACH

	
	3.4
	MCCH Acquisition in CELL_DCH
	To verity that UE receives the MBMS info in CELL_DCH

	
	
	MCCH Reading in combination with FACH measurement ( CELL_FACH)
	

	
	
	MCCH Reading in combination with Compressed Mode (Cell_DCH)
	

	
	
	
	

	MBMS Session Start and Stop 
	4.1
	Session Start and Stop in idle mode, CELL_PCH, URA_PCH or CELL_FACH with subsequent notification
	To verify that the UE starts and stop the reception of MBMS services according to notification via MCCH (TS 25.331 clause 8.7.3.3.1)

The notification is sent after the completion of MCCH acquisition

	
	4.2
	Session Start and Stop in idle mode, CELL_DCH with subsequent notification
	To verify that the UE starts and stop the reception of MBMS services according to notification via DCCH (TS 25.331 clause 8.7.3.3.3)

The notification is sent after the completion of MCCH acquisition

	
	4.3
	Session Start and Stop in idle mode, CELL_PCH, URA_PCH or CELL_FACH upon MCCH acquisition 
	To verify that the UE starts and stop the reception of MBMS services according to notification via MCCH (TS 25.331 clause 8.7.3.3.1)

The Service is already active in the cell at the time of MCCH acquisition

	
	4.4
	Session Start and Stop in idle mode, CELL_DCH upon MCCH acquisition
	To verify that the UE starts and stop the reception of MBMS services according to notification via DCCH (TS 25.331 clause 8.7.3.3.3)

The Service is already active in the cell at the time of MCCH acquisition

	
	
	
	

	MBMS p-t-m RB Configuration
	5.1
	TBD
	

	
	
	
	

	MBMS frequency Layer Selection
	6.1
	Session start – Idle Mode - Frequency Layer Convergence
	To verify that UE at Session Start reselects to Frequency Layer indicated for the service in idle mode

	
	6.2
	Session start - CELL_PCH - Frequency Layer Convergence
	To verify that UE at Session Start reselects to Frequency Layer indicated for the service in CELL_PCH

	
	6.3
	Session start - URA_PCH - Frequency Layer Convergence
	To verify that UE at Session Start reselects to Frequency Layer indicated for the service in URA_PCH

	
	6.4
	Session start - CELL_FACH - Frequency Layer Convergence
	To verify that UE at Session Start reselects to Frequency Layer indicated for the service in CELL_FACH

	
	6.5
	Cell Reselection - Idle mode - Frequency Layer Convergence –HCS Not Used
	To verify that UE reselects to Frequency Layer indicated for the service in idle mode while performing Cell Reselection due to the mobility 

Cell Reselection rules without HCS

	
	6.5
	Cell Reselection - Idle mode - Frequency Layer Convergence – With HCS
	To verify that UE reselects to Frequency Layer indicated for the service in idle mode while performing Cell Reselection due to the mobility 

Cell Reselection rules with HCS

	
	6.6
	Session start - CELL_DCH - Frequency Layer Convergence
	To verify that UE at Session Start initiates a MBMS MODIFICATION REQUEST to request for a change to the indicated frequency

	
	6.7
	Session stop – Idle Mode - Frequency Layer Dispersion
	To verify that UE at Session Stop reselects to the Frequency where it was camped previously in Idle Mode

	
	6.8
	Session stop - CELL_PCH - Frequency Layer Dispersion
	To verify that UE at Session Stop reselects to the Frequency where it was camped previously in CELL_PCH

	
	6.9
	Session stop - URA_PCH - Frequency Layer Dispersion
	To verify that UE at Session Stop reselects to the Frequency where it was camped previously in URA_PCH

	
	6.10
	Session stop - CELL_FACH - Frequency Layer Dispersion
	To verify that UE at Session Stop reselects to the Frequency where it was camped previously in CELL_FACH

	
	6.11
	Session stop – idle mode - Frequency Layer Dispersion – no previous layer present 
	To verify that UE at Session Stop reselects a Cell even in the case the previous Frequency Layer is no longer present.

To verify that UE doesn’t go out of service (this could be tested by sending a paging on the remaining Frequency)

	
	6.12
	Preferred Layer Service Restriction
	To verify that UE takes the PL Service Restriction into account at Service Prioritization

	
	
	
	

	MBMS Service Prioritization
	7.1
	MBMS Services on several ongoing Sessions
	To verify that the UE can handle MCCH information on several Sessions both as modified information and unmodified information with a single UE prioritized service in unmodified information

	
	7.2
	Service Re-Prioritisation at Cell reselection
	To verify that a UE at Cell reselection can change service, to a non-MBMS service, due to service prioritization

	
	
	
	

	MBMS Counting
	8.1
	Counting in idle mode
	With the probability factor set to 1 to verify that UE triggers counting procedure (RRC CONNECTION REQUEST) in idle mode

	
	8.2
	Counting in URA_PCH, Cell_PCH or Cell_FACH
	with the probability factor set to 1To verify that UE triggers counting procedure (CELL_UPDATE) in connected mode


3. Proposed test cases

Including RAB test cases

4. Conclusions and proposal

It is proposed that the list of features as identified above is used as area of interest for testing of MBMS. 
MBMS test cases will be inserted in existing sections of 34.123-1 if possible, otherwise sub-sections for MBMS might be added in the specific protocol areas 
References

[1] RP-060050
Work Item Proposal for MBMS Rel-6 (RAN WG5) - Supporting companies:  Aeroflex, Anritsu, Ericsson, Motorola, NEC, Nokia, NTT DoCoMo, Orange, Qualcomm, Rohde and Schwarz, Spirent, Telecom Italia, Vodafone.

[2] 3GPP TS 22.246
MBMS User Service; Stage1
[3] 3GPP TS 25.346
Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access Network (RAN); Stage2
[4] 3GPP TS 25.331
Radio Resource Control (RRC); Protocol Specification

[5] 3GPP TS 23.246
Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description

Annex A: Reference Material

Configuration IEs received on MCCH

Various IEs in the control messages transmitted on the MCCH are associated with requirements on the UE.  These IEs will not be in one-to-one correspondence with the MCCH test cases, but they provide a rough metric for coverage.  Also, TS 25.331 section 8.6.9 is organised on a per-IE basis, so many of the requirements on MCCH reception are phrased in terms of the UE behaviour after receiving a specified IE.

· Continue MCCH Reading

· Test that the UE reads the MCCH in the next modification period

· MBMS dynamic persistence level

· Compare existing tests (if any) for dynamic persistence level in SIB11

· MBMS PL service restriction information

· One possible trigger for MBMS frequency selection

· MBMS L1 combining schedule

· Not testable without the ability to verify user-plane data reception (and maybe not even then; how do you know if a UE is soft-combining?)

· MBMS Number of neighbour cells

· Probably not testable (affects combining)

· MBMS Preferred frequency information

· Probably covered by “MBMS Frequency Section” procedure, below

· MBMS p-t-m activation time

· Activation-time-based reconfiguration of p-t-m bearer

· MBMS RB list released to change transfer mode

· Lower priority (p-t-p)

· MBMS Required UE action

· Multiple values with different requirements

· MBMS re-acquire MCCH

· Trigger for MCCH acquisition; probably not testable

· MBMS Service transmissions info list

· “UE may” requirements only

· MBMS Short transmission ID

· No independent test

· MBMS Transmission identity

· No independent test

· MBMS Transmission time difference

· Soft combining; probably untestable

· MCCH Configuration information

· Possibly not testable; is it possible to tell whether the UE is using the correct repetition and modification periods on the MCCH?

· Next scheduling period

· “UE may” requirements only

References: TS 25.331 section 8.6.9

MCCH Messages

· MBMS Access Information
· MBMS Common p-t-m rb Information
· MBMS Current Cell p-t-m rb Information
· MBMS General Information
· MBMS Modification request
· MBMS Modified services Information
· MBMS Neighbouring Cell p-t-m rb Information
· MBMS Scheduling Information
· MBMS Unmodified services Information


















