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Introduction
In this document, we discuss how to handle SIB13 change for LTE MBMS.
Value Tag in SIB1
Int the last meeting, it was identified in [1] that if MBSFN areas dynamically change, cells will be added to or removed from an MBSFN area in short intervals, in which case SIB13 content would change quite often. This might lead unicast UEs to wake up frequeqnly and unnecessarily for paging.
To limit impact on unicast UEs, it was proposed in [2] that change of SIB 13 does not change the value tag in SIB1. We also support this proposal because, if change of SIB 13 changes the value tag in SIB1, unicast UEs will wake up frequeqnly and unnecessarily.
Proposal 1: change of SIB 13 does not change the value tag in SIB1.
How to indicate SIB13 change

It was also proposed in [2] that change of SIB 13 for MBMS is indicated in a paging message, similar to change of SIB10, SIB11 and SIB12 for PWS. However, we see some differences between MBMS SIB and PWS SIBs. 
First of all, PWS SIBs are used for emergency situations and so change of PWS SIBs may occur once a year. However, MBMS SIB is used for normal MBMS services. If MBMS is deployed in the network, MBMS SIB changes occur more often. That means if SIB13 change is indicated in paging, unnecessary wake-up of unicast UEs would happen more frequently for a whole life of UEs.
Secondly, even though PWS is optional, reception of PWS SIBs would be required for most of UEs in some regions due to regulation. However, reception of MBMS is optional and not a regulartory issue. Thus, we assume that indication of MBMS SIB change in paging would cause more occurrence of unnecessary UE wake-up than indication of PWS SIB change in paging.
Due to the reasons above, we propose not to accept indication of SIB13 change in paging. Instead, we provide alternatives for limiting impact on unicast UEs. We propose to accept one of the alternatives below.
Proposal 2: we propose not to indicate SIB change in paging.

Alternative 1: SIB13 change indication on PDCCH with M-RNTI
MBMS UE receives M-RNTI on PDCCH to idenfity whether a service it is interested to receive is started or ongoing in a cell. In addition to M-RNTI on PDCCH, MBSFN area ID is indicated on PDCCH. Even though we did not decide how many bits will be used for the short indication of MBSFN area on PDCCH, we think that 1 bit on PDCCH with M-RNTI could be sufficient to indicate change of SIB13. (If 2 or more bits on PDCCH remain unused, they could be used as a MBMS specific value tag for indicating SIB13 change.)
In fact, MBSFN area ID on PDCCH is linked to the list of MBSFN areas in SIB13. If a MBSFN area is added or removed from the list in SIB13, meaning of the short indication of MBSFN area on PDCCH can be changed. Thus, if UE dose not find out SIB13 change, UE could misunderstand the short indication of MBSFN area on PDCCH and so may receive incorrect MBSFN subframe for reading MCCH. In this sense, SIB13 change indication on PDCCH with M-RNTI could be beneficial because UE can know that meaning of the short indication of MBSFN area on PDCCH is changed at the same time when it knows SIB13 change indication.
Use of 1 bit on PDCCH could be a drawback of this scheme. However, it seems to be not painful. And someone could argue that reading PDCCH for MBMS notification is optional for UE. But, we think that it is not costly for MBMS capable UEs.
Proposal 3 for alternative 1: MBMS capable UE from Rel-9 checks PDCCH with M-RNTI to know change of SIB13.
One thing to say is that since SIB13 does not dynamically change in Rel-9, 1 bit on PDCCH with M-RNTI seems to be not needed for Rel-9. Thus, if dynamic change of MBSFN areas is not used, the network could indicate to MBMS capable UEs that 1 bit on PDCCH with M-RNTI is not used. In this case, MBMS capable UEs read SIB13 as it reads normal Rel-8 SIBs i.e. no special handling of SIB13 reception. However, we feel that 1 bit on PDCCH is not so costly and therefore if the alternative 1 is accepted, UE uses the 1 bit on PDCCH to check change of SIB13 from Rel-9, in which case UE behavoirs in Rel-9 and the future releases are consistent.
Alternative 2: Periodic reading of SIB13 content
If SIB13 dynamically changes, MBMS capable UE could periodically read SIB13 content. For this purpose, we could introduce a timer. Whenever the timer expires, UE reads SIB13. Whenever UE completes reading SIB13, UE re-starts the timer. One benefit of this scheme is that no signalling overhead is introduced in downlink. Instead of using a timer, the period for reading SIB13 can be used. The period for reading SIB13 could be aligned with modification period of MCCH because change of SIB13 mainly impacts MCCH transmissions.
The timer or the period for reading SIB13 can be signalled by SIB1 which signals SI scheduling information or by SIB2 which signals the MBSFN subframe configuration. 
Proposal 3-1 for alternative 2: MBMS capable UE periodically reads SIB13 according to a timer or a period configured by the network.
Since SIB13 does not dynamically change in Rel-9, periodic reading of SIB13 seems to be not needed for Rel-9. For this reason, only if SIB13 dynamically changes in the future, the Rel-9 network should signal the timer or the period for reading SIB13, in which case Rel-9 UE reads SIB13 according to the timer or the period. Otherwise, the Rel-9 network does not need to signal the timer or the period for reading SIB13, in which case Rel-9 UE reads SIB13 as it reads Rel-8 SIBs except SIB10/11 because infrequent SIB13 change has only a minor impact on unicast UEs. That is beneficial because periodic reading of SIB13 could be sort of costly for UE power consumption.
Proposal 3-2 for alternative 2: If there is no timer or no period configured by the network, MBMS capable UE reads SIB13 as it reads normal Rel-8 SIBs i.e. no special handling of SIB13 reception (mainly for Rel-9 UEs).
Alternative 3: Periodic reading of the MBMS specific value tag in SIB1
Instead of periodic reading of SIB13, UE could periodically read the MBMS specific value tag in SIB1. The MBMS specific value tag is different than the existing value tag in SIB1 and so change of the MBMS specific value tag has no impact on unicast UEs. To avoid unnecessary wake-up of unicast UEs, change of the MBMS specific value tag should not trigger any paging with system information modification.
Like handling of non-MBMS value tag in SIB1, if SIB13 changes, the network increase the MBMS specific value tag. Whenever UE receives a new MBMS specific value tag, UE verifies whether the stored one and the new one are same or not. If they are different, UE considers SIB13 changed, stores the MBMS specific value tag, and then reads SIB13. Otherwise, UE dose not read SIB13.
One benefit of periodic reading SIB1 is that UE could get change of non-MBMS SIBs as well as MBMS SIB by reading SIB1. 
Proposal 3-1 for alternative 3: MBMS capable UE periodically reads the MBMS specific value tag in SIB1 according to a timer or a period configured by the network.
Similar to alternative 2, since SIB13 does not dynamically change in Rel-9, periodic reading of SIB1 seems to be not needed for Rel-9. For this reason, we propose that if no MBMS specific value tag is contained in SIB1, MBMS capable UE reads SIB13 as it reads normal Rel-8 SIBs i.e. no special handling of SIB13 reception.
Proposal 3-2 for alternative 3: If no MBMS specific value tag is contained in SIB1, MBMS capable UE reads SIB13 as it reads normal Rel-8 SIBs i.e. no special handling of SIB13 reception (mainly for Rel-9 UEs).
Timing between SIB13 and PDCCH/MCCH
SIB13 carries information on each MBSFN area. If any MBSFN area information in SIB13 is added, modified, or removed, when the change in SIB13 is applied to PDCCH/MCCH is not clear. 
PDCCH with M-RNTI and MCCH can change only at MCCH Modification Period (MP) boundaries. And PDCCH with M-RNTI is indicated one MP before MCCH transmission. Thus, if any MBSFN area information in SIB13 is added, modified, or removed, the change in SIB13 should be applied to PDCCH with M-RNTI one MP before being applied to MCCH(s). 
Proposal 4: UEs assume that changes in SIB13 are applied to PDCCH with M-RNTI one MP before being applied to MCCH(s).
In addition, if SIB13 content is added, modified, or removed in the midst of a MP, new SIB13 content cannot be applied to PDCCH with M-RNTI in this MP because PDCCH with M-RNTI before transmission of new SIB13 content is based on old SIB13 content in this MP. Thus, if SIB13 content is added, modified or removed, the network should apply the change to PDCCH with M-RNTI in the next MP, not in this MP after changing SIB13 content.
Proposal 5: UE assumes that the recent update of SIB13 is applied to PDCCH with M-RNTI in the next MP after receiving the recent update of SIB13.
Conclusion

In summary, we propose the following proposals:
·  Proposal 1: Change of SIB 13 does not change the value tag in SIB1.

·  Proposal 2: SIB change is not indicated in paging.
·  Proposal 3: one of the alternatives below is used for MBMS capable UEs to get SIB13 change.
·  Alternative 1: MBMS capable UE from Rel-9 checks PDCCH with M-RNTI to know change of SIB13.
·  Alternative 2: MBMS capable UE periodically reads SIB13 according to a timer or a period configured by the network.
·    In addition, if there is no timer or no period configured by the network, MBMS capable UE reads SIB13 as it reads normal Rel-8 SIBs i.e. no special handling of SIB13 reception (mainly for Rel-9 UEs).
·  Alternative 3: MBMS capable UE periodically reads the MBMS specific value tag in SIB1 according to a timer or a period configured by the network.
·    In addition, if no MBMS specific value tag is contained in SIB1, MBMS capable UE reads SIB13 as it reads normal Rel-8 SIBs i.e. no special handling of SIB13 reception (mainly for Rel-9 UEs).
· Proposal 4: UEs assume that changes in SIB13 are applied to PDCCH with M-RNTI one MP before being applied to MCCH(s).

· Proposal 5: UE assumes that the recent update of SIB13 is applied to PDCCH with M-RNTI in the next MP after receiving the recent update of SIB13.
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