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1. Introduction
At present, we have introduced SIB15 to carry the assistance information from the network side. And the UE shall report MBMSInterestIndication if the RRC_CONNECTED UE wants to maintain MBMS service continuity. In RAN2#78 meeting [1], we made the following agreements to allow the network to control the MBMSInterestIndication reporting:
	1
Presence of the new MBMS SIB indicates to the UE that the NW supports reception of the MBMSInterestIndication. This implies that all cells (including CSGs) that intend to support reception of MBMSInterestIndication need to provide the MBMS SAIs in SIB. 


However the presence of SIB15 in the CA scenarios and the related MBMSInteresIndicaiton reporting needs to be clarified in order to provide the UE with better MBMS service continuity.
Secondly RAN2 also defined the maximum number of the frequencies of interest in MBMSInterestIndication:
	1
The UE can indicate at most 5 frequencies in the MBMSInterestIndication but the number of indicated frequencies must not exceed the UEs reception capabilities according to the signalled supportedBandCombination.


However, the maximum number of the frequencies of interest is not enough in some cases. By extending the maximum number of the frequencies of interest, the UE will be able to have more opportunities to receive its interested MBMS services. 
The content of this contribution is organized as follows:
· MBMSInterestIndication reporting in CA scenarios
· The maximum number of frequencies of interest
2. Discussion
2.1. MBMSInterestIndication Reporting for CA UE
As mentioned above, the UE shall validate the presence of SIB15 before reporting MBMSInterestIndication. However the presence of SIB15 in the CA scenario could lead to the following scenarios:
· Scenario 1) Both PCell and SCell(s) are broadcasting SIB15.
· Scenario 2) PCell is broadcasting SIB15, and SCell(s) are not broadcasting SIB15.

· Scenario 3) PCell is not broadcasting SIB15, and SCell(s) are broadcasting SIB15.
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Figure 1: MBMS Reception in CA Scenarios
As illustrated in Figure 1, a CA and MBMS capable UE can be configured with F1 and F2. If the neighbor MBMS frequency is F4 (which is a neighbor MBMS frequency for both F1 and F2), then we have Scenario 1) with both PCell and SCell broadcasting SIB15. If the neighbor MBMS frequency is F3 (which is a neighbor MBMS frequency for F1) and the PCell of the UE is F1, we have Scenario 2) where only PCell is broadcasting SIB15. If the neighbor frequency is F3 (which is a neighbor MBMS frequency for F1) and the PCell of the UE is F2, we have Scenario 3) where only SCell is broadcasting SIB15. Therefore we have the following observation:
Observation 1: SIB15 may be broadcast by both PCell and SCell(s), or either of them. 

According to 36.300 [2], the Rel-11 MBMS UE shall be able to receive MBMS on any serving cell. This means that Rel-11 MBMS UE has to be able to read system information from SCell(s) in order to receive MBMS service from SCell(s). With such capability of reading system information from SCell(s), Rel-11 MBMS UE can autonomously decide if there is a need to read system information from SCell(s). And based on the analysis of Observation 1, RAN2 needs to specify in which principle the UE is allowed to report MBMSInterestIndication. Here we discuss the following two options:
· Option A1) The UE is allowed to report MBMSInterestIndication only if PCell is broadcasting SIB15.
· Option A2) The UE is allowed to report MBMSInterestIndication if any of its serving cells is broadcasting SIB15.

Option A1) only covers Scenario 1) and 2). And according to the principles given by Option A1), when the UE is aware of the presence of SIB15 of a SCell by autonomously reading the system information from the SCell in Scenario 3), the UE will be losing the opportunity of reporting MBMSInterestIndication, and subsequently unable to receive some of its interested MBMS services. Additionally, from the eNB’s point of view, there is no difference whether the UE reports MBMSInteretIndication according to the SIB15 from a PCell or from a SCell. Option A2) gives the UE more opportunities of maintaining MBMS service continuity, and not much specification work is required for both the eNB and the UE. As a result, we have the following proposal:
Proposal 1: The UE is allowed to report MBMSInterestIndication if any of its serving cells is broadcasting SIB15. 

2.2. Maximum Number of frequencies of Interest
In the last RAN2 meeting, the maximum number of frequencies of interest is set as 5, which is equal to the maximum serving frequencies which can be configured for the CA UE. As such, if the number of a UE’s interested frequencies is more than 5, the UE will be forced to select at most 5 frequencies from these frequencies of interest in accordance with its SupportedBandCombination. However whether these 5 frequencies are configurable is unknown to the UE. As such the number of configured frequencies for the CA UE could be much less than 5 in most cases even though the number of reported frequencies is 5, because the eNB always takes the final decision of which frequencies will be configured. And the other frequencies of interest which could be equally important as those indicated in the MBMSInterestIndication are not reported to the eNB. Then the eNB will only consider the reported frequencies while maintaining the MBMS service continuity for the UE. If the UE reports all of its interested frequencies detected, the eNB will have more candidate MBMS frequencies of interest from the UE. A reasonable eNB implementation would be to configure the UE with most frequencies of interest. From the perspective of the UE, the UE will have more opportunities to receive more MBMS services. According to 36.331 [3], the maximum of neighbor frequencies is 8. Then the maximum number of frequencies of interest indicated in MBMSInterestIndication can be 9 by adding the maximum number of neighbor frequencies (8) to one serving frequency (1) on which SIB15 is broadcast.  
Proposal 2: It is proposed to set ‘9’ as the maximum number of frequencies of interest in MBMSInterestIndication.
3. Conclusion
In this contribution, we firstly analyze the MBMSInterestIndication report in CA scenarios. Secondly, in order to provide the UE with more opportunities of maintaining MBMS service continuity, the possible extension on the maximum number of frequencies of interest in MBMSIntersetIndication is considered. According to our analysis given above, we have the following observations and proposals:
Observation 1: SIB15 may be broadcast by both PCell and SCell(s), or either of them. 
Proposal 1: The UE is allowed to report MBMSInterestIndication if any of its serving cells is broadcasting SIB15. 

Proposal 2: It is proposed to set ‘9’ as the maximum number of frequencies of interest in MBMSInterestIndication.
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