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Introduction
In the RAN2#117e meeting, it was agreed to support broadcast reception on SCell. In this contribution, we will further discuss the impact on the MII framework caused by broadcast reception on SCell, as proposed in RIL[H006].
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
The MII message is used to inform network that the UE is receiving/ interested to receive or no longer receiving/ interested to receive MBS broadcast service(s). The interested frequencies and TMGIs can be included in the MII message. Besides, the MII message can also indicate whether the UE prioritises MBS broadcast reception above unicast and MBS multicast reception. The network can use the MII to perform TDM scheduling between unicast and broadcast if the UE doesn’t support FDMed unicast and MBS broadcast based on the indicated TMGI. Similarly, when the UE is receiving/ interested to receive MBS broadcast on SCell, the UE should also be allowed to indicate the MBS frequencies, the MBS priority and TMGIs on SCell.
[bookmark: _Hlk101978813]Observation 1: UE should be allowed to indicate the interested MBS frequencies, the MBS priority and the interested TMGIs on SCell to receive MBS broadcast on SCell.
In the current specs, UE initiates transmission of the MBSInterestIndication message depends on whether different conditions are satisfied. The first condition is whether the PCell is providing the SIB21 to the UE, as following extracted from TS 38.331[1]:
	Upon initiating the procedure, the UE shall:
1>	if SIB21 is provided by the PCell and UE ensures having a valid version of SIB21 for the PCell:
2>	ensure having a valid version of SIB21 for the PCell;


Besides, whether MII transmission can be initiated also depends on whether SIB20 is provided by PCell, as below extracted from TS 38.331[1]:
	3>	else if SIB20 is provided by the PCell:
4>	if since the last time the UE transmitted the MBS Interest Indication, the UE connected to a PCell not broadcasting SIB20 and SIB20 is not provided for SCell(s); or
4>	if the set of MBS broadcast services of interest determined in accordance with 5.9.4.4 is different from mbs-ServiceList included in the last transmission of the MBS Interest Indication:
5>	set the contents of MBS Interest Indication according to 5.9.4.5 and initiate the transmission of MBSInterestIndication message.


Furthermore, once MII transmission is initiated, whether TMGIs are included in the MII message depends on whether SIB20 is scheduled by PCell as below extracted from TS 38.331[1]
	5.9.4.5 	Setting of the contents of MBS Interest Indication
The UE shall set the contents of the MBS Interest Indication as follows:
1>	if the set of MBS frequencies of interest, determined in accordance with 5.9.4.3, is not empty:
2>	include mbs-FreqList and set it to include the MBS frequencies of interest sorted by decreasing order of interest, using the absoluteFrequencySSB for serving frequency, if applicable, and the ARFCN-ValueNR(s) as included in SIB21 (for neighbouring frequencies);
2>	include mbs-Priority if the UE prioritises reception of all indicated MBS frequencies above reception of any of the unicast bearers and multicast MRBs;
NOTE:	If the UE prioritises MBS reception and unicast data cannot be supported because of congestion on the MBS carrier(s), NG-RAN may for example initiate release of unicast bearers.
2>	if SIB20 is scheduled by the PCell:
3>	include mbs-ServiceList and set it to indicate the set of MBS services of interest sorted by decreasing order of interest determined in accordance with 5.9.4.4.


According to the above conditions, to ensure that the MII transmission can be initiated for MBS broadcast reception on SCell, SIB21 should be provided by PCell. However, if there is no MBS service by PCell, SIB20 will not be provided by PCell. In this case, the UE will not initiate the MII transmission. And if SIB20 is not provided by PCell, the UE will not include TMGIs in the MII. As a consequence of absence of TMGIs in the MII message, the network will not know how to perform TDM scheduling for UE in SCell for MBS broadcast and unicast reception. 
Observation 2: In case MBS broadcast is provided on SCell, PCell should provide SIB21 to allow the UE to send MII message.
Observation 3: UE can’t include TMGIs for MBS broadcast in the MII message if SIB20 is not provided by PCell.
To avoid this problem, besides SIB20 provided for PCell, SIB20 provided for the SCell should also be used to allow the UE to initiate transmission of the MII message and set the contents of MII by including TMGIs for MBS broadcast.
In this case, the procedure of UE receiving MBS broadcast on SCell can be summarize as following steps:
Step1: The UE receives the SIB21 from PCell where no SIB20 is provided, and determines the interested services from USD. Then, the UE may send MII message without TMGIs to the network to indicate the frequency of interested services.
Step2: The network determines that the indicated frequency can be or has been configured as SCell for the UE. So the network will provide the SIB20 for the SCell via dedicated signalling.
Step3: Based on the provided SIB20 for SCell, the UE can receive MBS broadcast on SCell and include interested TMGIs when setting the contents of MII.  
Proposal: If SIB20 for SCell is provided, UE should be allowed to initiate the transmission of MII message and include TMGIs when setting the contents of MII.
Conclusion 
Based on the above discussion, we have the following proposal: 
Observation 1: UE should be allowed to indicate the interested MBS frequencies, the MBS priority and the interested TMGIs on SCell to receive MBS broadcast on SCell.
Observation 2: In case MBS broadcast is provided on SCell, PCell should provide SIB21 to allow the UE to send MII message.
Observation 3: UE can’t include TMGIs for MBS broadcast in the MII message if SIB20 is not provided by PCell.
Proposal: If SIB20 for SCell is provided, UE should be allowed to initiate the transmission of MII message and include TMGIs when setting the contents of MII.
[bookmark: _GoBack]The corresponding Text Proposal is attached in Section 4.
Text proposal
5.9.4	MBS Interest Indication
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An MBS capable UE in RRC_CONNECTED may initiate the procedure in several cases including upon successful connection establishment, upon entering or leaving the broadcast service area, upon MBS broadcast session start or stop, upon change of interest, upon change of priority between MBS broadcast reception and unicast reception, upon change to a PCell broadcasting SIB21.
Upon initiating the procedure, the UE shall:
1>	if SIB21 is provided by the PCell and UE ensures having a valid version of SIB21 for the PCell:
2>	ensure having a valid version of SIB21 for the PCell;
2>	if the UE did not transmit MBS Interest Indication since last entering RRC_CONNECTED state; or
2>	if since the last time the UE transmitted an MBS Interest Indication, the UE connected to a PCell not broadcasting SIB21: 
3>	if the set of MBS broadcast frequencies of interest, determined in accordance with 5.9.4.3, is not empty:
4>	set the contents of MBS Interest Indication according to 5.9.4.5 and initiate transmission of the MBSInterestIndication message;
2>	else:
3>	if the set of MBS broadcast frequencies of interest, determined in accordance with 5.9.4.3, is different from mbs-FreqList included in the last transmission of the MBS Interest Indication; or
3>	if the prioritisation of reception of all indicated MBS broadcast frequencies compared to reception of any of the established unicast bearers has changed since the last transmission of the MBS Interest Indication:
4>	set the contents of MBS Interest Indication according to 5.9.4.5 and initiate transmission of the MBSInterestIndication message;
NOTE:	The UE may send MBS Interest Indication even when it is able to receive the MBS services it is interested in i.e. to avoid that the network allocates a configuration inhibiting MBS broadcast reception.
3>	else if SIB20 is provided by the PCellfor the PCell or the SCell:
4>	if since the last time the UE transmitted the MBS Interest Indication, the UE is connected to a PCell not broadcasting SIB20 and SIB20 is not provided for SCell; or
4>	if the set of MBS broadcast services of interest determined in accordance with 5.9.4.4 is different from mbs-ServiceList included in the last transmission of the MBS Interest Indication:
5>	set the contents of MBS Interest Indication according to 5.9.4.5 and initiate the transmission of MBSInterestIndication message.
[bookmark: _MON_1400506224][bookmark: _MON_1400506229][bookmark: _MON_1398090240][bookmark: _MON_1400506198][bookmark: _MON_1401530775]5.9.4.5	Setting of the contents of MBS Interest Indication
The UE shall set the contents of the MBS Interest Indication as follows:
1>	if the set of MBS frequencies of interest, determined in accordance with 5.9.4.3, is not empty:
2>	include mbs-FreqList and set it to include the MBS frequencies of interest sorted by decreasing order of interest, using the absoluteFrequencySSB for serving frequency, if applicable, and the ARFCN-ValueNR(s) as included in SIB21 (for neighbouring frequencies);
2>	include mbs-Priority if the UE prioritises reception of all indicated MBS frequencies above reception of any of the unicast bearers and multicast MRBs;
NOTE:	If the UE prioritises MBS reception and unicast data cannot be supported because of congestion on the MBS carrier(s), NG-RAN may for example initiate release of unicast bearers.
2>	if SIB20 is scheduled by the PCell for the PCell or the SCell:
3>	include mbs-ServiceList and set it to indicate the set of MBS services of interest sorted by decreasing order of interest determined in accordance with 5.9.4.4.
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