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1
Introduction

This document further discusses a number of MBMS issues that were identified during the review of the REL-9 PDU specification. The main proposals in this contribution are as follows:

· To introduce a note reflecting that the UE is recommended to properly support coinciding BCCH and MCCH change

· To specify the actions upon reception of the MBSFNAreaConfiguration by means of a general statement

· To introduce a section describing the PTM RB handling

2
Discussion

2.1
Notification for MCCH that is not configured (review phase 1, item 70)
During the PDU specification review, the question was raised whether the notification can indicate an MCCH that is not yet configured in SIB13? It was felt that normally this can be regarded to be a network error case for which there is no need to specify the UE behaviour.

Note
It is possible for EUTRAN to keep an MCCH configured while there are no MBMS services mapped to it, although this may not result in optimal usage of radio resources.

In previous meetings, RAN2 discussed the case of simultaneous change of SIB13 and MCCH. It was indicated that, if needed, EUTRAN should be able to opterate the system so that the new configurations start at the same radio frame (i.e. coiinciding BCCH and MCCH modification periods). In such a case, EUTRAN may schedule the SIB13 and the MCCH information such that typically UEs first receive SIB13.
The review comment concerns the case that a new MCCH is added. This comprises of the following elements.

1. In the first BCCH modification period UEs are notified about a change of BCCH

2. In the next BCCH modification period UEs acquire the BCCH information.

3. EUTRAN notifies UEs about a session start for the new MCCH

4. Interested UEs start acquiring the new MCCH information

If we can assume the MCCH addition to be infrequent, the above elements may be performed sequentially. In case dynamic change of MBSFN areas is introduced in future, it may be desirable to reduce the delay until the UE acquires the information regarding the new MCCH. At best, step 1 and 2 may be done in parallel as well as step 3 and 4, in which case we get the scenario discussed above.

The above discussion is based on the assumption that the UE acquires MCCH only following the MCCH change notification. UEs might however also acquire the MCCH upon detecting a new configuration is included in SIB13.
If no UE requirements are specified in REL-9, EUTRAN can handle the situation e.g. by providing notifications for a somewhat longer period of time, delaying actual transmission of content. Although it has some drawbacks

· Some additional notification load

· Session start delay may be somewhat longer/ or UEs (not supporting parallelism) may miss the initial part of the session

· UEs supporting parallelism may acquire BCCH/ MCCH more times than needed

Nevertheless, nothing seems really broken. Furthermore, it seems difficult to specify the exact details, as there may be several rather specific error cases. It seems desirable, as for system information acquisition, to refrain from specifying the UE behaviour for specific/ detailed error cases. Considering this, the proposal is to just introduce a note suggesting a recommended UE implementation.

Proposal 1
Introduce a note reflecting that the UE is recommended to properly support coinciding BCCH and MCCH change
More specifically, the suggestion is to introduce a note in 5.8.1.3. The note could be based on the assumption that UEs acquire MCCH upon detecting a new MCCH in SIB13:

NOTE 1:
EUTRAN may modify the MBMS configuration information provided on MCCH at the same time as updating the MBMS configuration information carried on BCCH i.e. at a coinciding BCCH and MCCH modification period. Upon detecting that a new MCCH is configured on BCCH, a UE interested to receive one or more MBMS services should acquire the MCCH, unless it knows that the services it is interested in are not provided by the corresponding MBSFN area.
Alternatively, the note could be based on the assumption that UEs only acquire MCCH following a MCCH change notification:

NOTE 1:
EUTRAN may modify the MBMS configuration information provided on MCCH at the same time as updating the MBMS configuration information carried on BCCH i.e. at a coinciding BCCH and MCCH modification period. In particular, EUTRAN may provide an MCCH information change notification for an MCCH that will be added in the next modification period to the MBMS configuration information on BCCH.

We have a slight preference for the first note, which is hence included in the draft CR.

2.2
Specification of MBMS message handling (review phase 2, item 13 & 14)
The actions upon reception of the MBSFNAreaConfiguration message are currently not specified. It is considered sufficient to introduce a general statement similar to e.g. SIB7 i.e. as shown below.

5.8.2.4
Actions upon reception of the MBSFNAreaConfiguration message

No UE requirements related to the contents of this MBSFNAreaConfiguration apply other than those specified elsewhere e.g. within procedures using the concerned system information, the corresponding field descriptions.




Editors note 2:
Further details regarding PTM radio bearer configuration may be added here e.g. clarification regarding UE capability limitations affecting simultaneous reception of multiple MBMS services, when to reset lower layer entites like upon switching to another service.

Proposal 2
To specify the actions upon reception of the MBSFNAreaConfiguration introduce a general statement as used in several other cases e.g. SIB7.

A further somewhat related issue is how to specify the UE behaviour regarding the reception of PTM radio bearers. This particular aspect is further discussed in the next section.

Another issue that was raised is the interaction between AS & NAS e.g. upon session start. It is assumed that the general model is along the following lines:

· Upper layers provide AS with an up to date set of one or more ‘interested MBMS services’. For each interested MBMS service, upper layers may also indicate the corresponding MBSFN area.

· If the set of interested MBMS services is non-empty, the UE-AS monitors and acquires the (corresponding) MCCH(s)
· Upon start of a new session the UE is interested to receive, UE-AS establishes the PTM bearer and informs upper layers. Similarly, upon termination of the interested session (or the interest), UE-AS releases the PTM bearer and informs upper layers.

· Upon detecting an inability to receive all the services the UE is interested to receive, UE-AS informs upper layers (so a prioritisation can be done)
Finally the question was raised if there is a need to specify what the UE should do when not receiving the MBSFNAreaConfiguration message? There seem to be two main aspects related to this:

· Validity of the configuration upon return: not applicable, as there is no value tag (i.e. there is no two-step acquisition procedure) i.e. upon returning from ‘out of coverage’, the UE has to re-acquire all MCCH information
· Radio bearer handling: see next section

2.3
Specification of MBMS RB handling

During MBMS introduction in UMTS, it was agreed not to specify any detailed requirements regarding when the UE should start/ stop MBMS reception i.e. requirements related to reception quality. Neverheless, UMTS includes some specification regarding the handling of PTM RBs. Some of this relates to the handling of UE capability limitations/ service prioritisation, while others relate to the actions upon cell/ MBSFN area change e.g. the need to re-establish the L2 entities. E.g. w.r.t. UE capability limitations/ service prioritisation, LTE is quite different from UMTS, so it seems desirable to analyse what needs to be specified regarding MBMS RB handling in LTE.
Start of PTM RB reception

Start of PTM RB reception may be triggered by a variety of events, including the following:

· Session start

· Entry of MBSFN area

· Removal of capability restrictions e.g. termination of higher priority service, mobility to MBSFN layer

W.r.t. the UE action upon starting PTM RB reception: the UE

· may start immediately when having a valid MBSFNAreaConfiguration message

· should start L2 entities

No aspects have been identified that really require the specification of UE requirements. Moreover, UEs benefit from implementating procedures properly i.e. it improves service reception.

· There does not seem a strong need to specify any UE requirements applicable upon start of PTM RB reception

Stop of PTM RB reception

Stop of PTM RB reception may be triggered by a variety of events, including the following:

· Session stop (i.e. removal of the service from the MBSFNAreaConfiguration message)

· Moving out of MBSFN area

· Start of capability restrictions e.g. start of higher priority service, mobility away from MBSFN area

W.r.t. the UE action upon starting PTM RB reception: the UE

· may stop immediately when detecting any of the above conditions

· should release L2 entities and any associated configuration

No aspects have been identified that really require the specification of UE requirements. Moreover, UEs benefit from implementating procedures properly i.e. it improves battery lifetime.

· There does not seem a strong need to specify any UE requirements applicable upon stop of PTM RB reception

If desired (for completeness), a section may be introduced to cover PTM RB handling. This may be rather useful, although it would merely be informative.

Proposal 3
Although there seems not need to specify UE requirements, for completeness it is proposed to introduce a section describing the PTM RB handling.

3
Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
Introduce a note reflecting that the UE is recommended to properly support coinciding BCCH and MCCH change

Proposal 2
To specify the actions upon reception of the MBSFNAreaConfiguration introduce a general statement as used in several other cases e.g. SIB7.

Proposal 3
Although there seems not need to specify UE requirements, for completeness it is proposed to introduce a section describing the PTM RB handling.

Extract from 25.331 (Annex)
8.7.5
MBMS p-t-m radio bearer configuration
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Figure 8.7.5-1: MBMS p-t-m radio bearer modification, normal

8.7.5.1
General
The MBMS p-t-m radio bearer configuration procedure is used by the UE to acquire the (modified) radio bearer configuration for one or more activated MBMS services. The procedure applies to all UEs supporting MBMS, irrespective of their state (idle and connected mode: URA_PCH, CELL_PCH, CELL_FACH and CELL_DCH).

8.7.5.2
Initiation
The UE applies the MBMS p-t-m radio bearer configuration procedure whenever it detects that one of the activated services is provided by means of a p-t-m radio bearerer. This may occur as part of the MCCH acquisition or the MBMS Notification procedure.

8.7.5.3
Reception of the MBMS Current Cell PTM RB information
Upon completing the reception of the MBMS COMMON P-T-M RB INFORMATION and the MBMS CURRENT CELL P-T-M RB INFORMATION messages for an activated MBMS service, the UE shall:

1>
if the UE is already receiving an MTCH and does not have the capability to receive the new service in addition:

2>
the UE behaviour is undefined.

NOTE:
In this case, the UE may request upper layers to prioritise the services and only receive the service(s) prioritised by upper layers.

1>
act upon all received information elements as specified in subclause 8.6, unless specified otherwise in the following;

1>
if the UE previously received the service by means of a p-t-m radio bearer from a cell belonging to another MBMS cell group:

2>
re-establish RLC;

2>
re-initialise PDCP.

1>
start immediately to use the indicated configuration unless specified otherwise;

1>
start or continue receiving the indicated p-t-m radio bearers depending on its UE capabilities.
The UE shall continue acquiring the above messages until it has received a consistent set of MCCH information i.e. the MBMS Modified services Information message, MBMS Unmodified services Information message, MBMS COMMON P-T-M RB INFORMATION and the MBMS CURRENT CELL P-T-M RB INFORMATION message should be acquired in the same modification period.

8.7.5.4
Reception of the MBMS Neighbouring Cell PTM RB information

Upon receiving the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION message for an activated MBMS service for a cell not operating in MBSFN mode as indicated in subclause 8.1.1.6.3, the UE shall:

1>
start immediately to use the indicated neighbouring cells and configuration, or a subset of them, for L1- or L2 combining or Chip combining (1.28Mcps TDD only) unless specified otherwise;

1>
start or continue receiving the indicated p-t-m radio bearers from the selected neighbouring cells depending on its UE capabilities.

The UE shall apply MBMS NEIGHBOURING CELL P-T-M RB INFORMATION only in combination with an MBMS Modified services Information message, MBMS Unmodified services Information message, MBMS COMMON P-T-M RB INFORMATION and MBMS CURRENT CELL P-T-M RB INFORMATION message acquired in the same modification period.
3GPP TSG-??? Meeting #nn 
(
DocNumber

Location, Country, Date

	CR-Form-v9.6

	CHANGE REQUEST

	

	(

	36.331
	CR
	CRNum
	(

rev
	-
	(

Current version:
	9.1.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:
(

	Small clarifications regarding MBMS

	
	

	Source to WG:
(

	Samsung

	Source to TSG:
(

	

	
	

	Work item code:
(

	MBMS_LTE
	
	Date: (

	dd/mm/yyyy

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	REL-9

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)

	
	

	Reason for change:
(

	The following aspects are not clearly specified:
· Whether and how the UE should support coinciding BCCH and MCCH change

· the actions upon reception of the MBSFNAreaConfiguration

· the PTM RB handling



	
	

	Summary of change:
(

	This CR includes the following changes:
· a note is introduced reflecting that the UE is recommended to properly support coinciding BCCH and MCCH change

· the actions upon reception of the MBSFNAreaConfiguration are specified by means of a general statement

· a section describing the PTM RB handling is introduced


	
	

	Consequences if 
(

not approved:
	The indicated aspect remain unclear

	
	

	Clauses affected:
(

	

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	


<First change>
5.8.1.3
MCCH information validity and notification of changes

Change of MCCH information only occurs at specific radio frames, i.e. the concept of a modification period is used. Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its scheduling (which is based on a repetition period). The modification period boundaries are defined by SFN values for which SFN mod m= 0, where m is the number of radio frames comprising the modification period. The modification period is configured by means of SystemInformationBlockType13.

When the network changes (some of) the MCCH information, it notifies the UEs about the change during a first modification period. In the next modification period, the network transmits the updated MCCH information. These general principles are illustrated in figure 5.8.1.3-1, in which different colours indicate different MCCH information. Upon receiving a change notification, a UE interested to receive MBMS services acquires the new MCCH information immediately from the start of the next modification period. The UE applies the previously acquired MCCH information until the UE acquires the new MCCH information.
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Figure 5.8.1.3-1: Change of MCCH Information

Indication of an MBMS specific RNTI, the M-RNTI (see TS 36.321 [6]), on PDCCH is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about an MCCH information change. When receiving an MCCH information change notification, the UE knows that the MCCH information will change at the next modification period boundary. The notification on PDCCH indicates which of the MCCHs will change, which is done by means of an 8-bit bitmap. No further details are provided e.g. regarding which MCCH information will change. The MCCH information change notification is used only to inform the UE about a change of MCCH information upon session start.

The MCCH change notifications on PDCCH are transmitted periodically. These MCCH change notification occasions are common for all MCCHs that are configured, and configurable, as defined by a repetition coefficient, a radio frame offset.and a subframe..These common notification occasions are based on the MCCH with the shortest modification period.

NOTE 1:
EUTRAN may modify the MBMS configuration information provided on MCCH at the same time as updating the MBMS configuration information carried on BCCH i.e. at a coinciding BCCH and MCCH modification period. Upon detecting that a new MCCH is configured on BCCH, a UE interested to receive one or more MBMS services should acquire the MCCH, unless it knows that the services it is interested in are not provided by the corresponding MBSFN area.
A UE that is receiving an MBMS service shall acquire the MCCH information from the start of each modification period. A UE that is not receiving an MBMS service, as well as UEs potentially interested to receive other services in another MBSFN area, shall verify that the stored MCCH information remains valid by attempting to find the MCCH change notification at least notificationRepetitionCoeff times during the modification period of the applicable MCCH(s), if no MCCH change notification is received.
NOTE 2:
In case the UE is aware which MCCH(s) EUTRAN uses for the service(s) it is interested to receive, the UE may only need to monitor change notifications for a subset of the MCCHs that are configured, referred to as the 'applicable MCCH(s)' in the above.
<Cut until the next modified section>
5.8.2.4
Actions upon reception of the MBSFNAreaConfiguration message

No UE requirements related to the contents of this MBSFNAreaConfiguration apply other than those specified elsewhere e.g. within procedures using the concerned system information, the corresponding field descriptions.




Editors note 2:
Further details regarding PTM radio bearer configuration may be added here e.g. clarification regarding UE capability limitations affecting simultaneous reception of multiple MBMS services, when to reset lower layer entites like upon switching to another service.

<Cut until the next modified section>
5.8.3
MBMS PTM radio bearer configuration
8.7.5.1
General
The MBMS p-t-m radio bearer configuration procedure is used by the UE to configure RLC, MAC and the physical layer upon starting and or stopping to receive a Point to Multipoint radio bearer. The procedure applies to UEs interested to receive one or more MBMS services.

NOTE
In case the UE is unable to receive an MBMS service due to capability limitations, upper layers may take appropriate action e.g. terminate a lower priority unicast service.
8.7.5.2
Initiation
The UE applies the MBMS PTM radio bearer establishment procedure to start receiving a session of a service it has an interest in. The procedure may be initiated e.g. upon start of the MBMS session, upon (re-)entry of the corresponding MBSFN service area, upon becoming interested in the MBMS service, upon removal of UE capability limitations inhibiting reception of the concerned service.
The UE applies the MBMS PTM radio bearer release procedure to stop receiving a session. The procedure may be initiated e.g. upon stop of the MBMS session, upon leaving the corresponding MBSFN service area, upon losing interest in the MBMS service, when capability limitations start inhibiting reception of the concerned service.

8.7.5.3
PTM RB establishment
Upon PTM RB establishment, the UE shall:

1>
establish an RLC entity in accordance with the configuration specified in 9.1.1.4;
1>
configure an MTCH logical channel in accordance with the received locgicalChannelIdentity, applicable for the PTM RB, as included in the MBSFNAreaConfiguration message;
1>
configure the physical layer in accordance with the pmch-Config, applicable for the PTM RB, as included in the MBSFNAreaConfiguration message;
1>
inform upper layers about the establishment of the PTM RB by indicating the corresponding serviceId and sessionId;
8.7.5.3
PTM RB release
Upon PTM RB establishment, the UE shall:

1>
release the RLC entity as well as the related MAC and physical layer configuration;
1>
inform upper layers about the release of the PTM RB by indicating the corresponding serviceId and sessionId;
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