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[bookmark: _Hlk126849773]Abstract: This contribution discusses how to describe the contents of MBS assistance information. A related CR is in S2-2303003.

1. Introduction
The agreed CR S2-2301592 from the last SA2 contains the following 
The decision in NG-RAN may use the following information provided from 5GC:
[bookmark: _Hlk126943239]-	MBS assistance information: The MBS assistance information is an optional parameter which express that the UE is preferred to be kept in RRC_CONNECTED state when receiving MBS data. 
[bookmark: _Hlk124803881]Editor's Note:	Whether the MBS assistance information need directly mention the RRC state is FFS.
Editor's Note:	The MBS assistance information protocol details require RAN WG feedback, e.g. whether the indication is enough.
[bookmark: _Hlk124804353]Editor's Note:	Whether the "UE level" prefix is needed in the MBS assistance information final naming is FFS. 

The agreed CR S2-2301590 from the last SA2 contains the following:

The UDM stores the MBS subscription information to give the user permission to use multicast services and/or UE level MBS assistance information. The MBS subscription data for a UE are included within the UE subscription data.
Editor’s Note: UE’s subscription data is per UE in its nature, therefore the name of “UE level MBS assistance information” need a revisit.
….
The MBS subscription data in UE subscription data contains the following information:
-	…
-	optionally, UE level MBS assistance information, which contains MBS Session ID(s) and expresses that the UE’s expected traffic pattern is indicating that the UE is preferred to be kept in RRC_CONNECTED state when receiving MBS data.
Editor´s note: The description of UE level MBS Assistance information needs improvement.


-	the AF may provision UE level MBS Assistance Information, which expresses that the UE(s)’ expected traffic pattern is of indicating that the UE(s) are preferred to be kept in RRC_CONNECTED state when receiving MBS data. 
Editor´s note: The description of UE level MBS Assistance information needs improvement.
Editor’s Note:	Whether the provisioning procedure can be performed before the AF created the multicast MBS Session as specified in clauses 7.1.1.2 and 7.1.1.3 is FFS. It is also FFS whether the provisioning is per MBS session ID.
Table 7.2.9a-1: UE level MBS Assistance information
	Parameters
	Description

	UE list MBS Assistance information
	A list of GPSIs of UEs with Expected traffic pattern indicating that the UE(s) are preferred to be kept in RRC_CONNECTED when receiving MBS data and related MBS session IDs  



This contribution discusses how to describe UE level assistance information. A related CR is in S2-2303003
2. Discussion
Requirements from TR 23.700-47 conclusions:
[bookmark: _Hlk126940428]-	The assistance information may include recommendations whether to enable delivery for reception in RRC_Inactive state for an MBS session and information about UEs that should preferably be kept in RRC_Connected state, i.e. the MBS session level and UE level MBS assistance information, and may be provided by the AF to 5GC and then to NG-RAN.
-	…
-	For UE level MBS assistance information:
-	The UE level MBS assistance information is an optional new parameter and set per MBS session. It is indicated by the AF to inform the network whether from the expected traffic pattern of the UE the indicated UE is preferred to be kept in the RRC Connected state even if it is able according to its radio capabilities to receive the MBS session data in RRC_INACTIVE state, e.g. a frequent talker.
NOTE 1:	The protocol detail and how the assistance information is formatted (e.g. as a flag, multiple choices (high/low/medium) or multiple integer values of the assistance information for the expected traffic pattern) is to be defined in normative phase and requires RAN WG feedback.
-	The AF provides the UE level MBS assistance information as part of MBS subscription data during External Parameter Provisioning procedures as defined in clause 6.4.2 of TS 23.247 [4].
-	The SMF provides the received UE level MBS assistance information to NG-RAN node as part of the PDU session information in N2 SM Info and sent to NG-RAN via AMF.

The study conclusions are clearly expressing that the UE level assistance information provides information about UEs that should preferably be kept in RRC_Connected state. This information is derived by the AF from expected traffic patters, e.g. frequent talker behaviour of the UE.
The term "expected UE behaviour" is linked to procedures in TS 23.501:
[bookmark: _Toc19177382][bookmark: _Toc27845119][bookmark: _Toc36186318][bookmark: _Toc45180249][bookmark: _Toc51765368][bookmark: _Toc51765842][bookmark: _Toc98850770]5.4.6.2	Core Network assisted RAN parameters tuning
Core Network assisted RAN parameters tuning aids the RAN to minimize the UE state transitions and achieve optimum network behaviour. How the RAN uses the CN assistance information is not defined in this specification.
Core Network assisted RAN parameters tuning may be derived by the AMF per UE in the AMF based on collection of UE behaviour statistics and/or other available information about the expected UE behaviour (such as subscribed DNN, SUPI ranges, or other information). If the Expected UE Behaviour parameters of the UE is available (as described in clause 4.15.6.3, TS 23.502 [3]), the AMF may use this information for selecting the CN assisted RAN parameter values. If the AMF is able to derive the Mobility Pattern of the UE (as described in clause 5.3.4.2), the AMF may take the Mobility Pattern information into account when selecting the CN assisted RAN parameter values.
The Expected UE Behaviour parameters can be provisioned by external party via the NEF, as described in clause 5.20.
The CN assistance information provides the RAN with a way to understand the UE behaviour for these aspects:
-	"Expected UE activity behavior", i.e. the expected pattern of the UE's changes between CM-CONNECTED and CM-IDLE states. This may be derived e.g. from the statistical information, or Expected UE Behaviour or from subscription information;
-	"Expected HO behavior", i.e. the expected interval between inter-RAN handovers. This may be derived by the AMF e.g. from the Mobility Pattern information;
-	"Expected UE mobility", i.e. whether the UE is expected to be stationary or mobile. This may be derived e.g. from the statistical information or Expected UE Behaviour parameters or from subscription information;
-	"Expected UE moving trajectory" which may be derived e.g. from the statistical information or Expected UE Behaviour parameters or from subscription information.
The AMF decides when to send this information to the RAN as "Expected UE Behaviour" carried in N2 request over the N2 interface (see TS 38.413 [34]).
… and TS 23.502
[bookmark: _Toc122443442]4.15.6.3	Expected UE Behaviour parameters
These Expected UE Behaviour parameters characterise the foreseen behaviour of a UE or a group of UEs. Sets of these parameters may be provided via the NEF to be stored as part of the subscriber data. Each parameter within the Expected UE Behaviour shall have an associating validity time. The validity time indicates when the Expected UE Behaviour parameter expires and shall be deleted by the related NFs. The validity time may be set to indicate that the particular Expected UE Behaviour parameter has no expiration time. When the validity time expires, the related NFs delete their local copy of the associated Expected UE Behaviour parameter(s). The provision procedure of the Expected UE Behaviour is realized by external parameter provision procedure defined in clause 4.15.6.2.
The Expected UE Behaviour parameters stored as AMF-Associated Expected UE Behaviour parameters which is per UE level and SMF-Associated Expected UE Behaviour parameters which is per PDU session level in UDM. AMF retrieves the AMF-Associated Expected UE Behaviour parameters from UDM which may related to both PDU session(s) and SMS transmission. SMF retrieves the SMF-Associated Expected UE Behaviour parameters from UDM for the specific PDU session. AMF and SMF uses the Expected UE Behaviour parameters as described in clause 5.4.6.2 in TS 23.501 [2].
Table 4.15.6.3-1: Description of Expected UE Behaviour parameters
	Expected UE Behaviour parameter
	Description

	Expected UE Moving Trajectory
	Identifies the UE's expected geographical movement
Example: A planned path of movement

	Stationary Indication
	Identifies whether the UE is stationary or mobile [optional]

	Communication Duration Time
	Indicates for how long the UE will normally stay in CM-Connected for data transmission.
Example: 5 minutes.
[optional]

	Periodic Time
	Interval Time of periodic communication
Example: every hour.
[optional]

	Scheduled Communication Time
	Time and day of the week when the UE is available for communication.
Example: Time: 13:00-20:00, Day: Monday.
[optional]

	Battery Indication
	Identifies power consumption criticality for the UE: if the UE is battery powered with not rechargeable/not replaceable battery, battery powered with rechargeable/replaceable battery, or not battery powered.
[optional]

	Traffic Profile
	Identifies the type of data transmission: single packet transmission (UL or DL), dual packet transmission (UL with subsequent DL or DL with subsequent UL), multiple packets transmission
[optional]

	Scheduled Communication Type
	Indicates that the Scheduled Communication Type is Downlink only or Uplink only or Bi-directional [To be used together with Scheduled Communication Time]
Example: <Scheduled Communication Time>, DL only.
[optional] 

	Expected Time and Day of Week in Trajectory
	Identifies the time and day of week when the UE is expected to be at each location included in the Expected UE Moving Trajectory.
[optional]



The Expected UE Moving Trajectory and the Expected Time and Day of Week in Trajectory may be used by the AMF. All other parameters may be used by the AMF and by the SMF.
The Scheduled Communication Type and the Traffic Profile should not be used by the AMF to release the UE when NAS Release Assistance Information from the UE is available.
In the case of NB-IoT UEs, the parameters may be forwarded to the RAN to allow optimisation of Uu resource allocation for NB-IoT UE differentiation.

The term "expected UE behaviour" thus expresses specific parameters and provisioning methods which seem not applicable. It has already been discussed in the study phase whether the "Expected UE activity behavior" is suitable, and it was not agreed to use that parameter. It includes a communication duration time which is the expected duration and thus not express how frequently a UE is expected to need to return to RRC-Connected state to send data. The "expected UE behavior" also relates either to a UE or a PDU session, but not an MBS session.

It was questioned whether the term "UE level MBS assistance information" or "MBS assistance information" is more appropriate. In the TR phase there were proposals for MBS session level assistance information, but it was concluded that existing QoS parameters are sufficient for that purpose. Thus the qualifier "UE level" seems unnecessary and the term "MBS assistance information" is suggested for simplicity
Proposal 1: Avoid term "expected UE behavior" in definition of MBS assistance information to avoid ambiguities with respect to the applicability of related existing parameters and procedures.
Proposal 2: The MBS assistance information is an optional parameter which express that the UE is preferred to be kept in RRC_CONNECTED state when receiving MBS data. (maintain definition in Clause 6.X)
Proposal 3: The AF derives the MBS assistance information from expected traffic patters, e.g. frequent talker behaviour of the UE.

