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1. Introduction
In the RAN2#80 [1] and RAN#58 meeting, MBMS Service Continuity has been agreed as an optional function for the Rel-11 UE. However, the UE behaviors defined specifically for MBMS Service Continuity function in the Rel-11 specification have not considered the case that the Rel-11 MBMS UE has no MBMS Service Continuity function. This could lead to the result that the Rel-11 MBMS UEs without MBMS Service Continuity function are mandated or allowed to execute the UE behaviors specifically designed for MBMS Service Continuity. In this contribution, we discuss the impacts brought by the optional UE capability of MBMS Service Continuity, and the necessities of verifying the UE capability of MBMS Service before the Rel-11 UE takes any action specifically for MBMS Service Continuity.
2. Discussion
2.1. SIB15 Acquisition 

In order to provide MBMS Service Continuity to the UE, the Rel-11 network needs to broadcast SystemInformationBlockType15. And the reception of MBMS for the UE in both RRC_IDLE and RRC_CONNECTED can be enhanced / improved based on the SIB15 stored in the UE. As such acquiring and storing SIB15 is critical for Rel-11 UE with MBMS Service Continuity function. According to what has been captured in [2], the Rel-11 MBMS UE needs to acquire SystemInformationBlockType15 without verifying if the UE supports MBMS Service Continuity. The specification text in Section 5.2.2.4 is quoted as follows [2]:
	The UE shall:
……
1>
if the UE is interested to receive MBMS services:
2>
if schedulingInfoList indicates that SystemInformationBlockType13 is present and the UE does not have stored a valid version of this system information block:

3>
aquire SystemInformationBlockType13;

2>
if schedulingInfoList indicates that SystemInformationBlockType15 is present and the UE does not have stored a valid version of this system information block:

3>
aquire SystemInformationBlockType15;


As MBMS Service Continuity is optional, we should discuss whether the Rel-11 MBMS UE shall verify its capability of MBMS Service Continuity before acquiring SystemInformationBlockType15, just like what we have specified for the acquisition of other SIBs, such as SIB14 (for EAB) and SIB11 (for ETWS). Here we list a few options for the acquisition of SIB15:
· Option A1: The UE does not have to verifying the UE capability of MBMS Service Continuity before acquiring SIB15.

· Option A2: The UE has to verifying the UE capability of MBMS Service Continuity before acquiring SIB15.
In terms of Option A1 (which is what we have captured in the specification [2]), the Rel-11 MBMS UE may acquire SIB15 even if it does not support MBMS Service Continuity. In order to acquire SIB15, the Rel-11 MBMS UE needs firstly check the scheduling information of SIB15 provided in SIB15. However, the scheduling information of SIB15 in SIB1 is actually designed only for MBMS Service Continuity, and cannot be understood by the UE without the capability of MBMS Service Continuity. Then the UE without MBMS Service Continuity function will never be able to meet the condition that “schedulingInfoList indicates that SystemInformationBlockType15 is present”. As such the verification of scheduling information of SIB15 would be meaningless for the UE without MBMS Service Continuity function, and the acquisition of SIB15 will never be executed by the UE without MBMS Service Continuity function. Option A2 requires the Rel-11 MBMS UE to verify the UE capability of MBMS Service Continuity before checking the scheduling information of SIB15 in SIB1 and before acquiring SIB15. Then the Rel-11 MBMS UE without MBMS Service Continuity function will not verify the scheduling information of SIB15 in SIB1 and subsequently not start the acquisition of SIB15. By verifying the UE capability of MBMS Service Continuity, the UE behaviors of acquiring SIB15 would be more aligned with the UE behaviors of acquiring other SIBs, such as SIB11 and SIB14. Thus, Option A2 is preferred.
Proposal 1: Before acquiring SIB15 and verifying the scheduling information of SIB15 in SIB1, the Rel-11 MBMS UE shall verify if it is capable of MBMS Service Continuity.
2.2. MBMSInterestIndication Reporting

The Rel-11 MBMS Service Continuity introduces the UE reporting function of MBMSInterestIndication message for Rel-11 MBMS UE in RRC_CONNECTED. MBMSInterestIndication message carries the UE interests of MBMS. Then the network can try to guarantee the reception of MBMS services for the UE after receiving the MBMSInterestIndication message. Currently, the UE capability of MBMS Service Continuity is agreed as an optional UE capability. However, the specification is allowing every Rel-11 MBMS UE to initiate the reporting procedure of MBMSInterestIndication message, as captured in Section 5.8.5.2 [2]:
	An MBMS capable UE in RRC_CONNECTED may initiate the procedure in several cases including upon successful connection establishment, upon entering or leaving the service area, upon session start or stop, upon change of interest, upon change of priority between MBMS reception and unicast reception, upon handover completion, upon successful re-restablishment or upon change to a PCell broadcasting of SystemInformationBlockType15.


Here we compare two options listed as follows:
Option B1: The Rel-11 MBMS UE is allowed to initiate the reporting procedure of MBMSInterestIndication message.
Option B2: The Rel-11 MBMS UE with the capability of MBMS Service Continuity is allowed to initiate the reporting procedure of MBMSInterestIndication message.
Option B1 is captured in the specification, as quoted above. The problem is that even if the specification allows the UE without MBMS Service Continuity to initiate the reporting procedure. A reasonable UE implementation would never let the UE without MBMS Service Continuity to initiate the reporting, because the procedure is actually not able to be executed by the UE without MBMS Service Continuity. Option B2 is more aligned with other UE reporting procedures, such as UEAssistanceInformation message reporting (for eDDA) and InDeviceCoexIndication message reporting (for IDC), which only allow the UE with the certain capability to initiate the related reporting procedure. Considering the Rel-10 MBMS counting procedure, the trigger event of reporting MBMSCoutingReponse message is the reception of MBMSCountingRequest message, which is only valid for the UE with the capability of MBMS counting. Then the UE without the capability of MBMS counting will not be able to receive the MBMSCountingRequest message. As such UE without the capability of MBMS counting will never initiate the reporting of MBMSCoutingReponse message. By contrast, the reporting initiation of MBMSInterestIndication message is not triggered by any request message, and could be triggered by the trigger events (such as a successful connection establishment as quoted above) which are also valid for the UE without the capability of MBMS Service Continuity. Then the initiation of reporting MBMSInterestIndication message should be executed only by the Rel-11 MBMS UE with MBMS Service Continuity. This means that the UE needs to verify if it is capable of MBMS Service Continuity before initiating the reporting procedure of MBMSInterestIndication message. Thus, we prefer Option B2.
Proposal 2: The Rel-11 MBMS UE which is capable of MBMS Service Continuity is allowed to initiate the reporting procedure of MBMSInterestIndication Message.
2.3. Prioritizing MBMS Frequency

In the Rel-11 36.304, prioritizing MBMS frequency based on the content of SIB15 and USD is also a part of MBMS Service Continuity. As MBMS Service Continuity is optional, the features/conditions of prioritizing MBMS frequency which are designed only for the UE with MBMS Service Continuity should not be applied to the UE without MBMS Service Continuity. However, the specification is asking the Rel-11 MBMS UE without MBMS Service Continuity to also check SIB15 and USD, as quoted below:
	If the UE is receiving or interested to receive an MBMS service and can only receive this MBMS service while camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBMS session [2] as long as the reselected cell is broadcasting SIB13 and as long as:

-
SIB15 of the serving cell indicates for that frequency one or more MBMS SAIs included in the MBMS User Service Description (USD) [22] of this service; or

-
SIB15 is not broadcast in the serving cell and that frequency is included in the USD of this service.


For the Rel-9/10 MBMS UE, the UE only needs to check if “the reselected cell is broadcasting SIB13”. According to [3], in order to prioritize a MBMS frequency, the Rel-11 MBMS UE (with or without MBMS Service Continuity) has to fulfill the following two mandatory conditions:
· Condition 1: “the reselected cell is broadcasting SIB13”.
· Condition 2: the conditions of checking the contents of SIB15 and USD as highlighted above.
The consequence of applying the SIB15 and USD checking for the Rel-11 MBMS UE without MBMS Service Continuity is that the Rel-11 MBMS UE without MBMS Service Continuity will never be able to prioritize any MBMS frequency based on the rules given above [3], because the Rel-11 MBMS UE without MBMS Service Continuity has no SIB15, and does not understand the frequency of the USD. In order to solve this problem, we think that the behavior of the Rel-11 MBMS UE in RRC_IDLE should be specified respectively for the UE without MBMS Service Continuity and the UE with MBMS Service Continuity. From our understanding, the Rel-11 UE without MBMS Service Continuity should act the same as the Rel-10 UE acts, and the RRC_IDLE UE behaviors for the Rel-11 MBMS UE defined in the current specification only apply to the Rel-11 MBMS UE with Rel-11 MBMS Service Continuity function. Then, the UE has to verify if it is capable of MBMS Service Continuity before checking the conditions highlighted above.
Proposal 3: RAN2 is kindly asked to specify different UE behaviors for the Rel-11 MBMS UE as follows:
· The Rel-11 MBMS UE which is not capable of MBMS Service Continuity prioritizes frequency as the Rel-10 MBMS UE.
· The Rel-11 MBMS UE which is capable of MBMS Service Continuity prioritizes frequency as specified in the current Rel-11 specification.
3. Conclusion
In this contribution, we analyze the impacts brought by the optional UE capability of MBMS Service Continuity on the acquisition of SIB15, the reporting of MBMSInterestIndication message and the prioritization of MBMS frequency. In order to align with other similar UE behaviors and clear the ambiguity in the current specification, we have the following proposals:
Proposal 1: Before acquiring SIB15 and verifying the scheduling information of SIB15 in SIB1, the Rel-11 MBMS UE shall verify if it is capable of MBMS Service Continuity.
Proposal 2: The Rel-11 MBMS UE which is capable of MBMS Service Continuity is allowed to initiate the reporting procedure of MBMSInterestIndication Message.
Proposal 3: RAN2 is kindly asked to specify different UE behaviors for the Rel-11 MBMS UE as follows:

· The Rel-11 MBMS UE which is not capable of MBMS Service Continuity prioritizes frequency as the Rel-10 MBMS UE.

· The Rel-11 MBMS UE which is capable of MBMS Service Continuity prioritizes frequency as specified in the current Rel-11 specification.
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