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Introduction
This contribution focuses on notification for Multicast activation. More specifically, the following are covered based on the previous progress on the topic. 
Issue #1 UE’s unnecessary decoding of a paging message only for multicast activation
Issue #2 MBS specific UAC
Issue #3 Establishment cause and resume cause for MBS
Issue #4 Multicast frequency priority in IDLE/INACTIVE 
The remaining part of this contribution is organized such that the discussions are in section 2, while the summary is in section 3. 
Discussion
[bookmark: OLE_LINK1]2.1 Avoiding unnecessary paging message decoding 
In last meeting, RAN2 agreed that the paging for multicast activation notification is used in the relevant legacy POs for the UEs with deactivated multicast session(s). And RAN2 intends to sends RAN2’s preference to RAN3 and SA2.
In the same time, RAN3#113e has achieved some agreements on the group paging signaling and content in NGAP and XnAP:
	Introduce a new class 2 procedure for multicast MBS Group Paging in NGAP and XnAP as Multicast Group paging (NGAP) and RAN Multicast Group Paging (XnAP) respectively. name and content FFS.
The NGAP Multicast Group Paging procedure shall carry the following information: MBS Session ID, MBS Service Area(s), a list of (UE specific paging Identity/Identities or a derived identity/identities. FFS: how to deal with (UE specific) DRX information.


That means RAN3 has the same understanding as RAN2 on improving the PO for group paging only aim at the UEs with deactivated multicast session(s).
But even paging is sent only in the relevant legacy POs for the UEs with deactivated multicast session(s), probably there are legacy UEs and UEs not interested in multicast on such POs. Therefore reusing PRNTI may lead to a situation where legacy UEs also decode the paging message even if the paging message only includes multicast activation notification. More specifically, such UEs in this case would anyway need to monitor PRNTI scrambled PDCCH according to the PO and decode the PDSCH carrying paging message. The power consumption of such UEs is increased unnecessarily. It seems possible to save some PDSCH decoding effort, if legacy UE or UE not interested in multicast is made aware that whether the current paging message is relevant. This can be easily achieved by making some modification of current DCI format 1_0.
The following 2 information is transmitted as part of the DCI format 1_0 with CRC scrambled by P-RNTI:
-	Short Messages Indicator – 2 bits according to Table 7.3.1.2.1-1. 
-	Short Messages – 8 bits, according to Clause 6.5 of [9, TS38.331]. If only the scheduling information for Paging is carried, this bit field is reserved.
Someone suggests indicating 1 or 2 bits in the short message to prevent legacy UE decoding the paging message. But any enhancement to the “Short Messages” cannot stop legacy UE to decode paging message carried on PDSCH,
· [bookmark: OLE_LINK2][bookmark: OLE_LINK3]In the Short message indicator, only the value “10” or “11” implies the short message will be present in the DCI. If the indicator for preventing normal UE is added in the short message, value “10” or “11” should be choose by the network;
· In the Short message indicator, only the value “01” or “11” implies the scheduling information for paging message will be present in the DCI. Since the Paging is a common message which carrying MBS specific information, value “01” or “11” should be choose by the network; 
· Therefore, only value “11” should be used by the network if adding the indicator for preventing normal UE in the short message. But the legacy UE will follow the legacy behavior and always to decode the paging message. Then adding the indicator in the short message seems useless.


Figure 1
[bookmark: OLE_LINK9][bookmark: OLE_LINK5]To sum up the above, for legacy UE, it determines whether to decode paging message based on the value “Short Messages Indicator” not “short message” in paging DCI, according to RAN1 spec.
[bookmark: _GoBack]Observation 1 	Any enhancement to modify the “Short Messages” cannot prevent legacy UE to decode paging message. 
Therefore an effective method is using the existing “short message indicator” filed in the DCI format (see TS 38.212 Table 7.3.1.2.1-1‎), e.g., the previously reserved state ‘00’ can be defined in R17 to indicate that the current paging message in the scheduled PDSCH only contains multicast activation notification. This is illustrated in the following. 
Short Message indicator
	Bit field
	Short Message indicator

	00
	Reserved Only scheduling information for Paging is present in the DCI, and Paging only contains multicast activation notification 

	01
	Only scheduling information for Paging is present in the DCI

	10
	Only short message is present in the DCI

	11
	Both scheduling information for Paging and short message are present in the DCI



When legacy UE receive the value “00” of short message indicator, it will treated it as “reserved” and not continue to decode Paging message or short message, but the R17 MBS capable UE will know the paging message contains multicast activation notification and read it based on the new definition of value “00”. 
The different types of UE behavior is depicted as Figure 2 below,


Figure 2
Proposal 1 	For legacy UE and UE not interested in multicast, it is preferable to avoid unnecessary decoding of the paging message containing only multicast activation notification. Send an LS to RAN1 to check the possibility of achieving this via reserved state ‘00’ of short message indicator.
2.2 MBS specific UAC
To enable the network to control the access attempt for the multicast reception purpose, it seems reasonable to define new access category specific for the multicast. Then the network could configure different access parameters for multicast services and unicast services. Even though the PRACH capacity is not a serious problem, multiple connected UEs will cause high overload in the network. Therefore it is needed for the network to control the UAC for multicast service flexibly. Since it is the scope of CT1/SA2, at least we need to request them to discuss it first.
Proposal 2 	Send an LS to CT1/SA2 to ask for clarification on whether MBS specific UAC is necessary.  
2.3 Establishment cause and resume cause for MBS
For load balance, the network may accept or reject RRC connection request based on the establishment cause from UE. Since multicast services may have different priorities compared to unicast services, it is beneficial to specify a new establishment cause for the purpose of multicast reception besides UAC mechanism.
Proposal 3 Specify new establishment cause for the purpose of multicast reception.  
2.4 Multicast frequency priority in IDLE/INACTIVE
It has been agreed that unicast paging is used for a node that does not support MBS. But from efficient resource utilization perspective, it is still beneficial to gather the UE which interested in multicast service in frequency supporting multicast. Then when the Multicast session is re-activated the UEs could receive the multicast data via Multicast session(i.e. shared delivery) after entering CONNECTED state. It is worth to note that it also make sense for UE to camp on a cell supporting multicast but the multicast session has not been started in the cell yet, as the multicast service area is dynamic. The multicast session can be established to the cell when there are UEs which need to receive multicast.
Therefore it may be beneficial to prioritize the frequency support multicast during cell reselection process. 
Then the question is how UE can know which frequency supports multicast or not. There are several possible options.
Option 1: Up to network implementation (i.e. With RRCRelease message, Network can configure a UE with dedicated frequency priority).
It seems workable if the multicast service is only supported on a single frequency. But if the multicast is supported on multiple frequencies, it seems not feasible with this manner.
Option 2: Adopt similar mechanism as broadcast frequency prioritization. 
For broadcast frequency prioritization, we have agreed to take LTE MBMS mechanism as baseline, i.e. determine whether a service is provided on a frequency based on SIBy and USD.
To a large extend, it seems the related broadcast mechanism can be used as baseline for multicast. But it should be discussed on whether some enhancements is necessary to meet the need of multicast frequency prioritization.
Proposal 4	Discuss how to prioritize the multicast support frequency during cell reselection for idle/inactive UEs that monitor multicast activation notification. 
· Option 1: Up to network implementation.
· Option 2: Adopt similar mechanism as broadcast frequency prioritization. 
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]This contribution focuses on multicast activation notification aspects. The proposals are summarized in the following. 
Observation 1	Any enhancement to modify the “Short Messages” cannot prevent legacy UE to decode paging message. 
Proposal 1 	For legacy UE and UE not interested in multicast, it is preferable to avoid unnecessary decoding of the paging message containing only multicast activation notification. Send an LS to RAN1 to check the possibility of achieving this via reserved state ‘00’ of short message indicator.
Proposal 2 	Send an LS to CT1/SA2 to ask for clarification on whether MBS specific UAC is necessary.  
Proposal 3 Specify new establishment cause for the purpose of multicast reception.  
Proposal 4	Discuss how to prioritize the multicast support frequency during cell reselection for idle/inactive UEs that monitor multicast activation notification. 
· Option 1: Up to network implementation.
· Option 2: Adopt similar mechanism as broadcast frequency prioritization. 
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