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SA2 specifications supports the option to request 5G-MBS session activation for 5G-MBS broadcast by indicating a service area as a list of cells or a list of TAIs to the NG-RAN. Here we discuss these options primarily focusing on the cell list option and also propose to introduce a new service area independent of already existing identifiers.
[bookmark: _Toc527283430][bookmark: _Toc527283647][bookmark: _Toc527283676][bookmark: _Toc527283741][bookmark: _Toc527283745][bookmark: _Toc527283906][bookmark: _Toc527283923]2	Discussion
The cell is a resource owned by the NG-RAN and the NG-RAN can change its cell configuration at any time. An entity Ek outside the NG-RAN which request a start of a broadcast service in a particular set of cells in the NGRAN needs to understand in which cells the session shall start and how to reach those cells signaling wise. From a RAN3 perspective we therefore assume that the entity Ek has at least the following information without any information provided over NGAP:
-	Session status with suitable granularity (e.g. if a specific cell provides the session).
-	Transport related information to reach the correct NG-RAN node(s) (typically gNB ID and TAI) 
-	Area related information (typically list of cells, list of TAIs or any other agreed area concept)
In the event that the NG-RAN receives a request to start a service in a cell not known to the NG-RAN node, this reflects an inconsistency between the information about the NG-RAN in the entity Ek and the true NG-RAN configuration. If the cell configuration in the NG-RAN has changed, and the cell does not exist anymore, there is no point in starting the session in that cell. The entity Ek updates its model according to the assumptions above hence there is no need to indicate failure to activate the session in a cell. We do not see any need for the NG-RAN to indicate in which cells the service was successfully activated either.
Proposal 1.	When the NG-RAN receives a request to start a session in a set of cells it starts the session in known and active cells.
Proposal 2.	Send an LS to SA2 and SA6 informing that RAN3 concluded that indication of session start success or failure with cell accuracy is not needed.
2.1	Robust design
To achieve a reliable system the solution needs to handle cases such as:
-	the entity Ek restarts and keeps it memory.
-	the entity Ek restarts and keeps its memory but misses some signaling.
-	the entity Ek restarts and loses its memory.
-	the NG-RAN node restarts and deletes any information about the ongoing sessions.
-	the NG-RAN node does not receive a message sent from the entity Ek.
-	the entity Ek does not receive a message sent from the NG-RAN.
-	cross signaling.
To achieve these properties we need a stateless design over NGAP and we make the conclusion:
Conclusion 1.	NG-RAN needs to receive the same message and content to start the session in a cell when the session is unknown to the NG-RAN node as when the NG-RAN receives a request to start a session in a cell for a session already known to the NG-RAN node.
2.2	Transport and flexible gNB-ID length
The global gNB-ID has a flexible length in the range 22-32 bits (TS38.413 section 9.3.1.6) and the CellIdentifier has length 36 bits (TS38.331 section 6.3.2 ). Now consider the two gNBs denoted gNB1 and gNB2 where the first uses the length 24 bits and the second 28 bits.
-	gNB1 = 0xAAAAAA
-	gNB2 = 0xAAAAAA0
From TS38.423 we know the following about the relation between the NR Cell Identity IE and NR CGI “Equal to the leftmost bits of the NR Cell Identity IE contained in the NR CGI IE of each cell served by the gNB.”. We now consider “cell 1” in the two gNBs. In gNB1 12 bits encodes the cell to 0x001 and in gNB2 8 bits encodes the cell to 0x01.
-	cell 1 in gNB1: 0xAAAAAA001
-	cell 1 in gNB2: 0xAAAAAA001
From the NG-RAN perspective the cells are identical and to avoid interoperability problems the core network needs to route the message to the correct gNB. Since the ASN1 encoding provides the length of the gNB ID to the AMF the core network can identify the gNB. Our understanding is that SA6 and SA2 have a use case in mind where the entity Ek is a server using UEs to collect the NG-RAN configuration data using UE measurements reported over an application layer. There is however no means for the server to derive the gNB-ID without adding the gNB-ID length over RRC broadcast. This is however an already identified problem and we conclude that this is yet another case where we need this RAN2 functionality.
Conclusion 2.	The already known problem with deriving the gNB-ID from the cell identifier is also applicable for 5G-MBS. This is however already discussed in 3GPP and 5G-MBS presents yet another use-case where this problem occurs.
2.3	New and decoupled service area
When the NG-RAN node receives a 5G-MBS area as a list of TAIs it selects, based on local information, the cells to provide the session. When the TAI configuration in the NG-RAN node is such that it represents a geographical area the NG-RAN can maintain the session while changing between cell configurations. Our understanding is that some companies have had concerns that the TAI is too large and to address this a new solution is necessary enabling smaller geographical areas. There is also a conceptual problem with using the TAI for 5G-MBS since the TAI is already used to indicate connectivity in the network and there are constraints on how to configure the both areas simultaneously. To decouple the configurations in the NG-RAN the flexible and robust solution is to introduce a new area which is not used for any other purpose. To avoid any confusion with other names we will here call it 5G-MBS Session Area which would work as follows:
-	A cell belongs to zero or more 5G-MBS Session areas.
-	The DU contains the 5G-MBS Session areas for each cell.
-	The DU knows the frequency or frequencies it shall provide a session. • The core network is aware of the 5G-MBS Session areas from Setup or configuration update signaling and can correlate this with gNB-ID and TAI if needed. The suitable structure would be to send the 5G-MBS Session area per TAI.
-	When the DU receives a request from the CU-CP to start a session in a 5G-MBS Session area it starts the service in suitable cells according to its configuration.
Proposal 3.	Introduce an area concept independent of any existing identifiers such as TAI and cell identifier to enable better geographical coverage and less complex NG-RAN node implementations.
2.4	Simultaneous TAI and cell indication for the same session
It is possible that the NG-RAN receives a session activation request containing both a cell list and one or more TAIs or that it receives two session activation requests for the same session where one contains a cell list and the other contains a list of TAIs. From a NG-RAN perspective, it is not obvious how to handle this because of session coverage and network planning. For example, consider the case when the NG-RAN node receives a request to start a session in cell A and in TAI 1 (same or two separate messages) where cell A is part of TAI 1. The NG-RAN will start the session in cell A but what shall the NG-RAN do if it receives a request to stop the service in cell A but not the TAI 1? The solution is to consider the service in cell A and the TAI as two separate logical sessions which share physical resources. In this example the NG-RAN node would stop the logical session “logically” in cell A while it continues in the “logical” session for TAI 1 which includes TAI 1.
Proposal 4.	The NG-RAN treats the different methods to start cells as logically different and treats them independently while sharing the physical resources.
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In this document we make the following conclusions:
Conclusion 1.	NG-RAN needs to receive the same message and content to start the session in a cell when the session is unknown to the NG-RAN node as when the NG-RAN receives a request to start a session in a cell for a session already known to the NG-RAN node.
Conclusion 2.	The already known problem with deriving the gNB-ID from the cell identifier is also applicable for 5G-MBS. This is however already discussed in 3GPP and 5G-MBS presents yet another use-case where this problem occurs.
We also make the following proposals:
Proposal 1.	When the NG-RAN receives a request to start a session in a set of cells it starts the session in known and active cells.
Proposal 2.	Send an LS to SA2 and SA6 informing that RAN3 concluded that indication of session start success or failure with cell accuracy is not needed.
Proposal 3.	Introduce an area concept independent of any existing identifiers such as TAI and cell identifier to enable better geographical coverage and less complex NG-RAN node implementations.
Proposal 4.	The NG-RAN treats the different methods to start cells as logically different and treats them independently while sharing the physical resources.
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