Page 1



3GPP TSG RAN WG2 Meeting #68bis
R2-100066
Valencia, Spain, January 18th - 22nd, 2010












Agenda item:

6.3.2
Source:



Huawei
Title:




Position of MCCH notifications
Document for:

Discussion and Decision
1. Introduction

For MCCH notification, the following agreements were achieved during the last meeting:

· Notification is periodically sent throughout the MCCH MP on MBSFN subframes only; 

· Notification is always sent on MBSFN subframes; 

· Notification occasions are common for all MCCHs;

· During every Modification period of an MCCH the UE is interested in, the UE should at least monitor notificationRepetitionCoeff-r9 notification occasions while not detecting M-RNTI.
And the following structure of MCCH notification is defined in SIB13 [1]:


notificationConfig-r9



SEQUENCE {



notificationRepetitionCoeff-r9

INTEGER (0),




-- Value range is FFS



notificationOffset-r9



INTEGER (0), 




-- Value range is FFS



notification-subframe-r9


INTEGER (1..6)


},
The value range of notificationRepetitionCoeff-r9 and notificationOffset-r9 are FFS. If there are more notification occasions than notificationRepetitionCoeff-r9 in the MCCH the UE is interested in, it is also open which occasions the UE should monitor. Beside these open issues, we illustrate why it may be unnecessary to indicate notificationOffset-r9 and notification-subframe-r9 explicitly in SIB13. Furthermore, we propose a method to push the notification towards the end of MCCH MP in order to lower the delay of MCCH change (and session start).
2. Discussion
2.1 Reliability of MCCH notification

The parameter notificationRepetitionCoeff-r9 is specified in the current RRC specification. It represents the number of MCCH notification occasions in the shortest MCCH MP. Whenever receiving a new session start request from the MCE, the eNB sends M-RNTI PDCCH at all MCCH notification occasions in one whole MP of the corresponding MCCH. During every MP of an MCCH the UE is interested in, the UE should at least monitor notificationRepetitionCoeff-r9 notification occasions while not detecting M-RNTI. In our understanding 2 or 3 repetitions of MCCH notification are sufficient for reliability. Assuming a PDCCH loss rate in the order of 10-2 repeating M-RNTI PDCCH two or three times can reduce the loss rate to the order of 10-4 or 10-6 respectively. Higher reliability would add load to PDCCH and increase UE power consumption unnecessarily. So we propose:
Proposal 1: the value range of notificationRepetitionCoeff-r9 is set to {2, 3}.
2.2 The location of MCCH notification occasion

The following statements about MCCH change notification are captured in [1]:

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.

In the case of overlapping MBSFN areas, it is possible to configure two MCCHs with different modification periods. Figure 1 shows an example of MCCH change notification occasions according to above descriptions with overlapping MBSFN areas. In this example, the MPs of MCCH1 and MCCH2 are configured to 5.12s and 10.24s respectively, and the repetition coefficient of MCCH notification is set to 2. We can see there are 4 occasions in every MCCH2 MP. For a UE only interested in MCCH2, it is only required to monitor at least 2 occasions in each MP of MCCH2, if no MCCH change notification is received. Theoretically the UE can monitor any combination of 2 occasions. 
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Figure 1 Example of MCCH change notification occasions
In current RRC specification, notificationOffset-r9 and notification-subframe-r9 are indicated explicitly in SIB13. However there are two simple options, explained below, to indicate MCCH notification occasions implicitly, so explicit indication may be redundant.
Option 1:  notify towards the MCCH MP end

As shown in Figure 2, the MCCH notification occasions are in the consecutive notificationRepetitionCoeff-r9 radio frames that include MBSFN subframes towards the end of the shortest MCCH MP. In order to increase time diversity between notifications, they could be spaced by a number of radio frames (>1). Regarding which MBSFN subframe to use for notification, a simple option is to locate the MCCH notification occasions in the last MBSFN subframe in the corresponding radio frames (to have them appear as late as possible).
If the eNB received updated MCCH2 from MCE before point A2 as shown in Figure2, the eNB is allowed to notify the change of MCCH2 in current MCCH2 MP Interval; and the updated MCCH2 can be applied in the next MCCH2 MP Interval. With the scheme illustrated in Figure 1, the update of MCCH2 would need to wait for one more MP. Therefore this method reduces the MCCH update delay compared to the current explicit method described in [1].
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Figure 2 Option 1
Option 2: notify based on MCCH Repetition Period towards the end of the MP
The MCCH notification occasions are in the last notificationRepetitionCoeff-r9 radio frames with MCCH repetition occasions in the shortest MCCH MP. Similarly to option 1, a simple solution is to locate the MCCH notification occasions in the last MBSFN subframe in the corresponding radio frame.
This method also reduces the MCCH update delay compared to the current explicit method described in [1], as the eNB can receive the updated MCCH2 as late as A3, but the gain is less than option 1. On the other hand, this can offer more time diversity for notifications.
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Figure 3 Option 2
The above two options use implicit indication of the MCCH change notification occasion. These options are feasible and simple, and we have not found any necessity of explicit indication. So we propose: 

Proposal 2: RAN2 is suggested to consider implicit indication of notification occasions (i.e. keep notificationRepetitionCoeff-r9 in SIB13, but get rid of notificationOffset-r9 and notification-subframe-r9)
and select one of the above options to notify later in the MP. 
If there are more than one MCCH with shortest MP, it is unclear which MCCH with shortest MP should be applied for above implicit indication. To disambiguate, we propose:
Proposal 3: For implicit indication, the MCCH notification occasions are specified based on the last MCCH indicated in SIB13 with shortest modification period.

3. Conclusion
In this contribution, we give a further analysis of MCCH notification and propose:
Proposal 1: the value range of notificationRepetitionCoeff-r9 is set to {2, 3}.
Proposal 2: RAN2 is suggested to consider implicit indication of notification occasions (i.e. keep notificationRepetitionCoeff-r9 in SIB13, but get rid of notificationOffset-r9 and notification-subframe-r9)
and select one of the above options to notify later in the MP. 
Proposal 3: For implicit indication, the MCCH notification occasions are specified based on the last MCCH indicated in SIB13 with shortest modification period.

4. References
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