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Erroneous references and IEs in distribution setup

The procedural text of the multicast distribution setup request contains references to NR CGI and UE reference information elements in the message:
The MULTICAST DISTRIBUTION SETUP REQUEST message shall contain F1-U TNL information for the MRBs accepted for the MBS Session by the gNB-DU and indicate either the NR CGI or the MBS Area Session ID or a UE reference, if the shared F1-U tunnel(s) for the MRB(s) are established on a per NR CGI or per MBS Area Session ID basis or for a ptp MRB leg.

However these IEs do not exist in the distribution setup request message! :
9.2.14.10
MULTICAST DISTRIBUTION SETUP REQUEST

This message is sent by the gNB-DU to request the setup of a Multicast F1-U Context.
Direction: gNB-DU ( gNB-CU. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU MBS F1AP ID
	M
	
	9.3.1.219
	
	YES
	reject

	gNB-DU MBS F1AP ID
	M
	
	9.3.1.220
	
	YES
	reject

	MBS Multicast F1-U Context Descriptor
	M
	
	9.3.2.8
	
	YES
	reject

	Multicast F1-U Context To Be Setup List
	
	1
	
	
	YES
	reject

	>Multicast F1-U Context To Be Setup Item
	
	1 .. <maxnoofMRBs>
	
	
	EACH
	reject

	>>MRB ID
	M
	
	9.3.1.224
	
	-
	

	>>MRB F1-U TNL Info at DU
	M
	
	UP Transport Layer Information

9.3.2.1
	gNB-DU endpoint of the F1-U transport bearer.
	-
	

	>>MRB Progress Information
	C-ifPTPForwarding
	
	9.3.2.12
	
	-
	


In fact, these IEs were removed from a previous version and replaced by the MBS Multicast F1-U Context Descriptor IE which layout is the following:
9.3.2.8
MBS Multicast F1-U Context Descriptor

This IE contains a reference to a Multicast F1-U Context, information about the usage of the MBS Multicast F1-U Context and may contain an MBS Area Session ID.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Multicast F1-U Context Reference F1
	M
	
	9.3.2.11
	

	MC F1-U Context usage
	M
	
	ENUMERATED (ptm,

ptp,

ptp retransmission,

ptp forwarding, ...)
	"ptm" indicates that the Multicast F1-U Context is setup for ptm transmissions; decided by the DU.

"ptp" indicates that the Multicast F1-U Context is setup for ptp transmissions; decided by the DU.

"ptp retransmission" indicates that the Multicast F1-U Context is setup for ptp retransmissions (based on PDCP Status Report); requested by the CU

"ptp forwarding" indicates that the Multicast F1-U Context is setup for transmitting from a defined MBS Progress Information status onwards; requested by the CU.

	MBS Area Session ID
	O
	
	9.3.1.221
	


Therefore, the current text is wrong and misleading by referring to non existing IEs.
Proposal 1: remove the non existing IEs NR CGI, Area Session ID and UE reference from the procedural text and replace them with the MBS Multicast F1-U Context Descriptor IE.
Limited scope of the distribution release command

The scope of usage of the distribution release command procedure is currently limited to the removal of shared F1-U tunnel in section 8.14.11.1 as follows:

The purpose of the Multicast Distribution Release procedure is to enable the gNB-DU to order the release established shared F1-U tunnels.

However, it is possible that for multicast MBS session the gNB-CU asks for example a ptp forwarding tunnel. In this case the setup of this F1-U tunnel will be triggered by the gNB-DU as it was agreed, and this remains “transparent” to the gNB-CU which only keeps a context descriptor as per RAN3 agreement. 
It is assumed that the gNB-DU will therefore also trigger the removal of this ptp F1-U forwarding tunnel where it is no longer needed because there is no means from the gNB-CU. To remove this ptp forwarding tunnel which is a UE dedicated tunnel and not a shared tunnel the gNB-DU will trigger the distribution release command procedure. 
In summary there are scenarios where the distribution release command F1-U tunnels which are not shared tunnels.
Proposal 2: extend the purpose and scope of the distribution release command to non shared F1-U tunnels.
Receiving node of the distribution release command

The current procedural text in F1AP section 8.14.11.2 specifies a mandatory action for the gNB-DU receiving the distribution release command as per the following text:

Upon reception of the MULTICAST DISTRIBUTION RELEASE COMMAND message, the gNB-DU shall release all signalling and user data transport resources associated with the context and reply with the MULTICAST DISTRIBUTION RELEASE COMPLETE message.

This is obviously a mistake since the gNB-DU is the node initiating this message. We think that the node to perform action in this case is the gNB-CU.

Proposal 3: replace gNB-DU by gNB-CU as the node to perform action upon receiving the distribution release command.  

Implicit release of the MBS context in the gNB-DU
The gNB-DU is currently aware of which UEs have joined or left an MBS session with the Multicast MBS Session Setup List IE or the Multicast MBS Session Remove List IE used in the UE context setup and and UE context modification procedures. It is also assumed that a UE release command creates an implicit leaving of the UE of the MBS session. However, this is not clearly specified.
Proposal 4: clarify in the specification that a UE release command creates an implicit leaving of the UE of the MBS session context. 
Conclusion

This paper has described a few critical errors or unclarities related to the F1AP distribution procedural text and makes the following proposals to correct this situation:

Proposal 1: remove the non existing IEs NR CGI, Area Session ID and UE reference from the procedural text and replace them with the MBS Multicast F1-U Context Descriptor IE.

Proposal 2: extend the purpose and scope of the distribution release command to non shared F1-U tunnels.
Proposal 3: replace gNB-DU by gNB-CU as the node to perform action upon receiving the distribution release command. 
Proposal 4: clarify in the specification that a UE release command creates an implicit leaving of the UE of the MBS session context. 

The F1AP CR is presented in [3].
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