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1. Introduction

In RAN2#66bis meeting, RAN2 has agreed to have a notification mechanism for MCCH change using PDCCH with new MBMS Specific M-RNTI.
In this contribution, we give a further analysis on PDCCH format for MCCH notification.
2. Discussion
PDCCH for MCCH notification should be in common search spaces and possible DCI formats are 1A or 1C, which have different payload sizes.

We consider the format 1C is better than 1A for the following reasons:

· the PDCCH with CRC mask by M-RNTI does not need to carry scheduling assignments and other control information. Therefore, format 1C with payload size of at least 8bits is enough to indicate MCCH notification.
· Being smaller the DCI format 1C has better transmission performance when same resource is used. 
As inputed in e-mail discussion, we prefer to transmit M-RNTI in the existing paging occasions. So M-RNTI always occurs concurrently with P-RNTI. Therefore, smaller payload size is a very important advantage to avoid congestion in the common search space. 
Proposal 1: DCI format 1C with CRC masked by M-RNTI is used for notification of MCCH change
With this notification mechanism, different MCCH will share a common change notification in future overlapping case. In order to help UEs only receive the concerned MCCH, M-RNTI associated PDCCH format may be used to carry some MBMS information, e.g. to indicate in which MBSFN Area the MCCH changes. According to our understanding, format 1C has at least 8bit of information available (except CRC bits) and is sufficient for MBSFN area overlapping.
Proposal 2: 8 bits in DCI format 1C are used to indicate in which MBSFN Area the MCCH changes.

In Ran2 #66bis meeting, it was agreed that “Create a new SIB to carry MBMS information except for MBSFN subframe configuration list.” And this meeting also captures an agreement that “UEs in RRC_CONNECTED or RRC_IDLE state should receive the new SIB based on MBMS interest”. However, according to the principle of system information change notification in Release 8, the change of MBMS specific SIB will force Release 8 and future Releases UEs to read all the system information [1]. This is useless for Release 8 UEs who do not use MBMS and wasteful for Release 9 UEs who could only update the MBMS SIB if they interested in receiving MBMS. 
To minimize the influence to Release 8 UE, a PDCCH with CRC masked by M-RNTI including all payload bits set to 0 can be used to inform UE about the change of the MBMS specific SIB too.
As discussed above, we propose that:
Proposal 3: DCI format 1C with CRC masked by M-RNTI and all payload bits set to 0 is used to inform UE about a change of the MBMS-specific SIB.
Proposal 4: Send an LS to RAN1 to instruct them to capture these decisions in their specification
3. Conclusion
This Tdoc is proposed that RAN2 should discuss and decide between:

Proposal 1: DCI format 1C with CRC masked by M-RNTI is used for notification of MCCH change
Proposal 2: 8 bits in DCI format 1C are used to indicate in which MBSFN Area the MCCH changes.

Proposal 3: DCI format 1C with CRC masked by M-RNTI and all payload bits set to 0 is used to inform UE about a change of the MBMS-specific SIB.
Proposal 4: Send an LS to RAN1 to instruct them to capture these decisions in their specification
4. References
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5. Text Proposal for TS 36.300 v900
15.3.5
MCCH Structure

The following principles govern the MCCH structure:

-
The MCCH is sent on MCH;

-
MCCH consists of a single RRC message which lists all the MBMS services with ongoing sessions;

-
MCCH is transmitted by all cells within an MBSFN Area, except the MBSFN Area Reserved Cells;

-
MCCH is transmitted every MCCH repetition period, use of a modification period is FFS.
-
PDCCH with MBMS specific M-RNTI is used to inform UEs of an upcoming change in critical MCCH information.
6. Text Proposal for TS 36.331 v860
5.2.1.3
System information validity and notification of changes

Change of system information (other than for ETWS and MBMS) only occurs at specific radio frames, i.e. the concept of a modification period is used. System information may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. 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 system information.

When the network changes (some of the) system information, it first notifies the UEs about this change, i.e. this may be done throughout a modification period. In the next modification period, the network transmits the updated system information. These general principles are illustrated in figure 5.2.1.3-1, in which different colours indicate different system information. Upon receiving a change notification, the UE acquires the new system information immediately from the start of the next modification period. The UE applies the previously acquired system information until the UE acquires the new system information.
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Figure 5.2.1.3-1: Change of system Information

The Paging message is used to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change. If the UE receives a Paging message including the systemInfoModification, it knows that the system information will change at the next modification period boundary. Although the UE may be informed about changes in system information, no further details are provided e.g. regarding which system information will change.

SystemInformationBlockType1 includes a value tag, systemInfoValueTag, that indicates if a change has occurred in the SI messages. UEs may use systemInfoValueTag, e.g. upon return from out of coverage, to verify if the previously stored SI messages are still valid. Additionally, the UE considers stored system information to be invalid after 3 hours from the moment it was successfully confirmed as valid, unless specified otherwise.

E-UTRAN may not update systemInfoValueTag upon change of some system information e.g. ETWS information, regularly changing parameters like CDMA2000 system time (see 6.3). Similarly, E-UTRAN may not include the systemInfoModification within the Paging message upon change of some system information.

The UE verifies that stored system information remains valid by either checking systemInfoValueTag in SystemInformationBlockType1 after the modification period boundary, or attempting to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period in case no paging is received, in every modification period. If no paging message is received by the UE during a modification period, the UE may assume that no change of system information will occur at the next modification period boundary. If UE in RRC_CONNECTED, during a modification period, receives one paging message, it may deduce from the presence/ absence of systemInfoModification whether a change of system information other than ETWS and MBMS information will occur in the next modification period or not.

ETWS capable UEs in RRC_CONNECTED shall attempt to read paging at least once every defaultPagingCycle to check whether ETWS notification is present or not.

5.2.1.4
Indication of ETWS notification
ETWS primary notification and/ or ETWS secondary notification can occur at any point in time. The Paging message is used to inform ETWS capable UEs in RRC_IDLE and UEs in RRC_CONNECTED about presence of an ETWS primary notification and/ or ETWS secondary notification. If the UE receives a Paging message including the etws-Indication, it shall start receiving the ETWS primary notification and/ or ETWS secondary notification according to schedulingInfoList contained in SystemInformationBlockType1.

ETWS primary notification is contained in SystemInformationBlockType10 and ETWS secondary notification is contained in SystemInformationBlockType11. Segmentation can be applied for the delivery of a secondary notification. The segmentation is fixed for transmission of a given secondary notification within a cell (i.e. the same segment size for a given segment with the same messageIdentifier, serialNumber and warningMessageSegmentNumber).
5.2.1.5
Indication of MBMS notification
PDCCH with MBMS specific M-RNTI is used to inform MBMS capable UEs in RRC_IDLE and UEs in RRC_CONNECTED of an upcoming change in MBMS specific SIB. If the UE receives a PDCCH with CRC masked by M-RNTI and finds 8 bits in this PDCCH are set to ‘0’s, it shall acquire the new MBMS specific SIB immediately from the start of the next modification period.
5.2.2
System information acquisition

5.2.2.1
General
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Figure 5.2.2.1-1: System information acquisition, normal

The UE applies the system information acquisition procedure to acquire the AS- and NAS- system information that is broadcasted by the E-UTRAN. The procedure applies to UEs in RRC_IDLE and UEs in RRC_CONNECTED.

5.2.2.2
Initiation

The UE shall apply the system information acquisition procedure upon selecting (e.g. upon power on) and upon re-selecting a cell, after handover completion, after entering E-UTRA from another RAT, upon return from out of coverage, upon receiving a notification that the system information has changed, upon receiving an indication about the presence of an ETWS notification, upon receiving a notification that the MBMS information has changed, upon receiving a request from CDMA2000 upper layers and upon exceeding the maximum validity duration. Unless explicitly stated otherwise in the procedural specification, the system information acquisition procedure overwrites any stored system information, i.e. delta configuration is not applicable for system information and the UE discontinues using a field if it is absent in system information unless explicitly specified otherwise.
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