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1. Introduction
This discussion paper analyses the following FFS (highlighted for convenience):
	on mobility
NG-RAN signaling supports service continuity for UEs receiving multicast session data in RRC_INACTIVE, i.e., a UE is able to continue multicast reception without RRC state transitioning after cell reselection in RRC_INACTIVE state if the configuration of the new cell is available for the UE. FFS impacts to network interface.
RAN3 starts evaluation on above mobility scenario and its network interface impacts, based on RAN2 progress.
To be continued in next meeting...
on F1AP
During an active multicast session, the gNB-DU shall keep the PTM transmission when delivering respective multicast data to RRC_INACTIVE UEs. FFS on how the gNB is aware that it delivers multicast service to UEs in RRC inactive.
Detailed F1AP design is pending on RAN2 decision for PTM configuration delivery method and further RAN3 discussions.



2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]The FFS noted last meeting nominally applies for only F1AP, but essentially it covers XnAP as well (depending on how large an RNA can be). The underlying questions is that, whether and/or how the network should guarantees that every UE using the “multicast over RRC INACTIVE” mode can (virtually) always receive the multicast data without triggering RRC resumption procedure, as long as it is still within its RNA.
In our understanding there are three typical attitudes/solutions toward this question (For simplicity we introduce only typical answers here. Compromises / mixtures among the three are also possible of course):
Attitude 1: “Best effort” is sufficient enough.
The only change on network behaviour is that, the network should keep the PTM delivery activated for a given cell as long as there was at least one UE which has been moved into the “multicast over RRC INACTIVE” mode through this very cell, in order to prevent ping-pong behaviour that the PTM delivery is stopped once the UE is moved into RRC INACTIVE state, forcing the UE resume instantly, returning to the initial state in which the UE is doomed to be released into RRC INACTIVE again.
The impacts on specs are at minimum: only F1AP needs to be enhanced.
The load is at minimum as well: only some F1AP messages are added.
But the performance is not always ideal:
· If there are few UEs in such mode (number of UEs << number of cells), the likely result is that the UE has to perform RRC resumption whenever it reselects to another cell, regardless of whether that cell is within its RNA or not.
· If there are many UEs in such mode (number of UEs >> number of cells) the case is much better: ultimately for each cell there will virtually always be at least one UE released through it, which keeps its PTM delivery virtually always activated. The experience of UE is that, whenever it moves within its RNA it will virtually always find that the PTM is activated in the new cell, therefore no need for any additional RRC resumption procedure.
Attitude 2: Fully network-based solution.
Unlike Attitude 1, in this solution the network should not only keep the PTM delivery for the cell through which the UE is released, but also activate the PTM delivery for every cell within the UE’s RNA.
The impacts on specs are quite large: we have to enhance not only F1AP but also XnAP, as long as we permit that the RNA can still be configured beyond the coverage of the anchor node. The IE structure is also believed to be complex.
What is even larger is the load on interfaces: if there are many UEs every node will request every other node to activate the PTM delivery, causing the load increasing with the square of RNA. The load on Uu is also comparably large for the case that there are few UEs, where the network will be delivering multicast data to no one in many cells.
The performance, on the other hand, is the best. As long as the UE is within its RNA, it need not trigger RRC resumption procedure.
Attitude 3: Uu-based solution.
This method is rather tricky compared with Attitude 2. A counting mechanism over Uu is used instead whenever the network wishes to deactivate the PTM leg.
In order to minimise the cost on Uu, such counting mechanism can be based on e.g. PRACH: When receiving the counting notification from the network, the UE will send a PRACH preamble dedicated for this counting, similar to the behaviour of on-demand SI requests. What PRACH preamble to be used can be either configured statically through the SIB / MCCH or configured through the counting notification message in an ad hoc manner. An alternative is to reuse the LTE mechanism that the UE will moves into RRC CONNECTED state, but we don’t think it optimal.
The impacts on specs are medium: there is no need to enhance any network interface, whereas the Uu has to be enhanced.
The load is medium. Although there is no additional load on RAN3 specs, on Uu the network has to perform counting procedure periodically, which will consume some Uu resource especially if there are many UEs.
The performance is not always ideal, same as the case in Attitude 1.
Summary
	Aspects
	Attitude 1
	Attitude 2
	Attitude 3

	Impacts on specs
	Minimum 
Only F1AP needs enhancement.
	Large 
Both F1AP and probably XnAP needs enhancement with complex IE structure.
	Medium 
Only Uu needs enhancement.

	Load if few UEs
	Minimum 
Only a few additional F1AP messages.
	Large 
Many F1AP and probably XnAP messages.
	Medium 
Only a few additional Uu messages.

	Load if many UEs
	Minimum 
Only a few additional F1AP messages.
	Medium 
Many F1AP and probably XnAP messages.
	Large 
Many (periodically) additional Uu messages.

	Performance if few UEs
	Bad 
The UE probably has to perform RRC resumption whenever it reselects to another cell.
	Good 
As long as the UE is within its RNA, it need not trigger RRC resumption procedure.
	Bad 
The UE probably has to perform RRC resumption whenever it reselects to another cell.

	Performance if many UEs
	Medium 
As long as the UE is within its RNA, it probably need not trigger RRC resumption procedure.
	Good 
As long as the UE is within its RNA, it need not trigger RRC resumption procedure.
	Medium but slightly better than Attitude 1 
As long as the UE is within its RNA, it probably need not trigger RRC resumption procedure.



Proposal 1: We propose RAN3 to discuss what option to adopt.
3. Conclusion
Proposal 1: We propose RAN3 to discuss what option to adopt.
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