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1. Introduction
The value range of parameters in SIB13 has been discussed in the email discussion. As we known, the BCCH modification period (BCCH MP) is cell specific and MCCH modification period (MCCH MP) is MBSFN area specific, but the MCCH configuration e.g. MCS, is included in SIB13, so we need to associate MCCH MP and BCCH MP.

In this contribution, association between BCCH modification period and MCCH modification period and activation time of MCCH configuration are considered. 
2. Discussion
2.1. Associated BCCH modification period with MCCH modification period
From [1], we get that minimum BCCH MP is 640ms and maximum BCCH MP is 10.24s, since BCCH MP= defaultPagingCycle* modificationPeriodCoeff, and it can not be larger than 10.24s due to the limitation of SFN.

BCCH-Config ::=





SEQUENCE {


modificationPeriodCoeff



ENUMERATED {n2, n4, n8, n16}
}

PCCH-Config ::=





SEQUENCE {


defaultPagingCycle




ENUMERATED {












rf32, rf64, rf128, rf256},


nB








ENUMERATED {












fourT, twoT, oneT, halfT, quarterT, oneEighthT,












oneSixteenthT, oneThirtySecondT}

}

As specified in [1], the time that updated system information can be applied is shown below:

	5.2.1.3 System information validity and notification of changes

The UE applies the previously acquired system information until the UE acquires the new system information.
5.2.2.4 System information acquisition by the UE
The UE may apply the received SIBs immediately, i.e. the UE does not need to delay using a SIB until all SI messages have been received. The UE may delay applying the received SIBs until completing lower layer procedures associated with a received or a UE originated RRC message, e.g. an ongoing random access procedure.


For MCCH configuration is included in SIB13, UE can use the MCCH configuration to receive the MCCH in MBSFN subframe. However, activation time of MCCH configuration, which indicates UE to begin using the new configuration to decode MCCH in MBSFN subframe, is not defined. When the BCCH MP is larger than MCCH MP, MCCH may be decoded incorrectly; some cases are shown as below if wrong activation time of MCCH configuration is applied.
Case1: BCCH MP > MCCH MP
In Figure 1, assuming BCCH MP (10.24s) is larger than MCCH MP (5.12s), and MCCH MCS will change at T3. eNB has to broadcast the updated SIB13 with new MCCH MCS in the previous BCCH MP, for change MCS in SIB13 and MCCH in MBSFN subframe simultaneously in T3 will lead the loss of  MCCH. Some UE receives SIB13 correctly at T1. According to current specification, UE may use the configurations in SIB13 immediately after it correctly receives it. So if the UE uses the new MCCH MCS at T1 to decode MCCH, it can not receive it correctly, because the old MCS is still used for MCCH at that time. This will lead to the reception failure of MCCH.
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Figure 1 example of wrong MCCH reception (BCCH MP > MCCH MP)
Case 2: BCCH MP = MCCH MP
When BCCH MP is equal to MCCH MP, there are still some problems as shown in Figure 2, Figure 3 and Figure 4.
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Figure 2 example 1 of wrong MCCH reception (BCCH MP = MCCH MP)
In Figure 2, BCCH MP = MCCH MP = 10.24s, and in one MCCH modification period, there are two MCCH repetition period, as shown in red rectangle. New BCCH (SIB13) and new MCCH are transmitted from the same time T1. Before UE correctly receives the new SIB13 at T2, it uses the old MCS to decode MCCH, this leads to the reception failure of MCCH in current MCCH MP.
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Figure 3 example 2 of wrong MCCH reception (BCCH MP = MCCH MP)
In Figure 3, BCCH MP = MCCH MP = 10.24s, and in one MCCH modification period, there are two MCCH repetition period, as shown in red rectangle. New BCCH (SIB13) is transmitted prior to new MCCH for one BCCH MP. UE correctly receives the new SIB13 at T2 and then use the new MCS to decode MCCH, and this also leads to the reception failure of MCCH in current MCCH MP.
Case 3: BCCH MP < MCCH MP
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Figure 4 example 3 of wrong MCCH reception (BCCH MP < MCCH MP)
In Figure 4, BCCH MP (5.12s) is smaller than MCCH MP (10.24s), and in one MCCH modification period, there are two MCCH repetition period. New BCCH (SIB13) is transmitted prior to new MCCH for one BCCH MP. UE correctly receives the new SIB13 at T3 and then use the new MCS to decode MCCH, and this also leads to the reception failure of MCCH in current MCCH MP.

As analysis above, if active time of MCCH configuration MCCH is not specified, there are some problems. To resolve them, we provide a feasible solution in next section.
2.2. Specifying the activation time of MCCH configuration
To ensure that UE uses right MCCH configuration, it is better to specify its activation time. For the explicit information in SIB13 will increase the signalling overhead on air interface, it is suggested to use some implicit way. As the correct reception of SIB13 can only occurs in one BCCH MP, it is better to specify the UE behaviour, i.e. when to apply the updated MCCH configuration in SIB13. As MCCHs for different MBSFN areas will have different offsets, our proposal is:
Proposal1: UE applies the updated MCCH configuration in SIB13 to next MCCH modification period if MCCH MP is always larger than or equal to BCCH MP.
If MCCH MP is always larger than or equal to BCCH MP, this proposal can only be applied very well, However, as BCCH MP is cell specific, generated by eNB, and MP is MBSFN area specific, generated by MCE, this method is too restrictive for these two parameters if MCCH MP is demanded always larger than or equal to BCCH MP, and it will increase the signalling overhead on M2 interface and the implement complexity.
Proposal2: UE applies the updated MCCH configuration in SIB13 to next MCCH modification period, after the end of current BCCH modification period.
This proposal can only be applied in all cases.

For the case in Figure 1, this method can resolve the problem of reception failure. As shown in Figure 5, at T0, MCE informs eNB that MCCH MCS will change at T4. Then eNB transmits the notification of system information change at T1. After UE receives this notification, it begins to receive the updated system information at T2 (the start of next BCCH modification period). At T3, UE receives SIB13 correctly, but it will not use it immediately, instead, it applies the new MCCH MCS at T4 (after the end of current BCCH modification period). Then UE can use the right MCS to decode MCCH.
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Figure 5 example 1 of correct MCCH reception (BCCH MP > MCCH MP)
The proposed method can also resolve the problem of reception failure for the case in Figure 3. As shown in Figure 6, at T0, MCE informs eNB that MCCH MCS will change at T4. Then eNB transmits the notification of system information change at T1. After UE receives this notification, it begins to receive the updated system information at T2 (the start of next BCCH modification period). At T3, UE receives SIB13 correctly, but it will not use it immediately, instead, it applies the new MCCH MCS at T4 (after the end of current BCCH modification period). Before T4, UE uses old MCS to decode MCCH. Then UE can use the right MCS to decode MCCH.
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Figure 6 example 2 of correct MCCH reception (BCCH MP = MCCH MP)
Figure 7 shows the case that BCCH MP is smaller than MCCH MP. The proposed method can also be4 used for it. At T0, MCE informs eNB that MCCH MCS will change at T4. Then eNB transmits the notification of system information change at T1. After UE receives this notification, it begins to receive the updated system information at T2 (the start of next BCCH modification period). At T3, UE receives SIB13 correctly, but it will not use it immediately, instead, it applies the new MCCH MCS at T4 (after the end of current BCCH modification period). Before T4, UE uses old MCS to decode MCCH. Then UE can use the right MCS to decode MCCH.
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Figure 7 example 3 of correct MCCH reception (BCCH MP < MCCH MP)

As discussed above, the proposed method can be applied for all the cases (BCCH MP is larger, equal to or smaller than MCCH MP). And this cause little impact on both network and UE.
3. Conclusion
As discussed above, proposal or proposal 2 can be chosen to define the active time of MCCH configuration:
Proposal1: UE applies the updated MCCH configuration in SIB13 to next MCCH modification period if MCCH MP is always larger than or equal to BCCH MP.
Proposal2: UE applies the updated MCCH configuration in SIB13 to next MCCH modification period, after the end of current BCCH modification period.
If the proposal is agreed by RAN2, we are glad to provide a TP for TS 36.331.
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