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Discussion
1.
Introduction
According to the discussion about MBMS Service Continuity (SC) in RAN2#75 meeting [1], a mechanism is required to provide necessary information for UEs experiencing SC problems. Email discussions were held to determine how to provide UEs with the information.
However, we think the delay of the proposed mechanism should also be considered for the mechanism design. The problem of MBMS SC originates from the delay of finding where the MBMS frequency is. Because such delay is not tolerable, we therefore need a mechanism to provide MBMS information to UEs. The goal of the mechanism is to accelerate the process of locating the frequency of MBMS. Therefore, we should consider how much the delay is reduced for all the proposed solutions. This contribution provides our views and comments for the existing options for MBMS SC mechanism. Brief investigation on signalling delay is also provided.
2.
Delay for the MBMS SC
As mentioned in the previous section, the problem of MBMS SC can be categorized into service initialization and service disruption. The delay for each case is analyzed as follows:
(1) Service initialization: The UE wants to start receiving an ongoing MBMS.

(2) Service disruption: the UE wants to maintain the MBMS while moving to different cells/frequencies.

In both cases, suppose that no information mechanism is provided for UEs. UEs need to scan and monitor the MIB and SIB1 to see if there are MBMS services. SIB13 is also required to obtain the MBSFN area ID. After receiving the SIB13, the UE may locate the MCCH and then the MCH. If we denote Delay(signalling_message) as the latency for obtaining the signalling message, then the overall delay for these two cases can be represented as:
(1) Service initialization: 

In this case, the UE has to go through the whole MBMS signalling structure to start receiving the service.

Overall_Delay = Delay(MIB)+Delay(SIB1)+Delay(SIB13)+Delay(MCCH)
(2) Service disruption:

In this case, the UE needs to locate the MBMS in other cell/frequencies

Overall_Delay = 

Delay(MIB)+Delay(SIB1)+Delay(SIB13_IfDiffMBSFN)+Delay(MCCH_IfDiffFreq)
UE needs to wait for the new SIB13 of distinct MBSFN to locate the MCCH, and wait for the new MCCH if the MBMS frequency is different.
If new mechanism is introduced into the system, UEs are provided with extra information, and the overall delay can be reduced. How much the delay is reduced depends on the implementation of different mechanism. For example, we may provide a new SIB to include the MBMS frequency, then the Delay(MCCH) or Delay(MCCH_IfDiffFreq) may be avoided. However, if the mechanism provides the UE with MBMS information in other ways beyond the scope of SIB or MCCH, the delay should also be further investigated for the mechanism. 
Therefore, we propose to analyze the delay for each information mechanism on MBMS SC.

Proposal 1: For each design options on MBMS SC mechanism, the amount of delay reduction should be investigated.

3.
Discussion on delay for different MBMS SC options
As discussed in section 2, different SC mechanism results in different degree of delay reduction. Therefore, we provide discussions on delay for current design options in this section. We categorize these design options by the signaling message providing MBMS SC information.
(1) Provide information in SIB
If the information is provided on SIB13 or a new SIB, the delay depends on configuration of SI-periodicity. The value may vary from 8 radio frames to 512 frames, which are 80ms ~5120ms. The summation of the delay in these SIBs generates the overall delay.
(2) Provide information in MCCH

Providing the information in MCCH is equal to provide the MBMS SC information on MBMS frequencies, because the UEs need to first receive the SIBs and then locate the MCCH. The process generates larger delay then providing the information in SIB, due to the extra delay from locating the MCCH.
(3) Provide information in ESG

Since ESG is a cross-layer protocol which operates outside the RRC signals, the delay of ESG should be discussed independently. How frequent the ESG messages are distributed depends on the application layer setting and the core-network configuration. However, we consider the ESG mechanism insufficient for MBMS SC. While the MBMS may be static or dynamic, the ESG can’t update the information accordingly because the ESG is not provided by BM-SC or MCE.
From the options above, we can see that providing the SC information in SIB outperforms the other two methods, in view of delay. For example, the option B in email discussion may be adequate. Therefore, we propose
Proposal 2: MBMS SC mechanism should use SIB-based solutions. That is, the SC information should be provided on existing or new SIB.
4.
Proposal
To achieve MBMS service continuity, we propose 
Proposal 1: For each design options on MBMS SC mechanism, the amount of delay reduction should be investigated.
Proposal 2: MBMS SC mechanism should use SIB-based solutions. That is, the SC information should be provided on existing or new SIB.
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