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Introduction
In this contribution it is discussed how the gNB can handle the scheduling restrictions of eRedCap UEs when RedCap CFR is configured. The aim is to ensure that eRedCap UEs can receive MBS broadcast sessions scheduled using RedCap CFR. 
[bookmark: _Toc242573354]Background
eRedCap scheduling restrictions
An eRedCap UE has additional restrictions compared to RedCap UE concerning the supported peak data rate. These additional eRedCap restrictions pose restrictions on the gNB scheduling e.g. the number of PRBs that can be “configured” in L1 scheduling. 
Barring of (e)RedCap UEs
The network is able to bar RedCap and/or eRedCap UEs from camping on the cell (and receive MBS broadcast sessions) in SIB1: 
	intraFreqReselection-eRedCap
Controls cell selection/reselection to intra-frequency cells for eRedCap UEs when this cell is barred, or treated as barred by the eRedCap UE, as specified in TS 38.304 [20]. If not present, an eRedCap UE treats the cell as barred, i.e., the UE considers that the cell does not support eRedCap.

	intraFreqReselectionRedCap
Controls cell selection/reselection to intra-frequency cells for RedCap UEs when this cell is barred, or treated as barred by the RedCap UE, as specified in TS 38.304 [20]. If not present, a RedCap UE treats the cell as barred, i.e.,the UE considers that the cell does not support RedCap.



CN assistance information
The CN can indicate when an MBS broadcast session is intended to be received by RedCap UEs, see Supported UE Type parameter in BROADCAST SESSION SETUP/MODIFICATION REQUEST message (TS 38.413):
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	<text omitted>

	Supported UE Type List
	
	0..<maxnoofUETypes>
	
	
	YES
	ignore

	>Supported UE Type
	M
	
	ENUMERATED (Non-RedCap UE, RedCap UE, ...)
	
	-
	



Introduction of an indication that the MBS broadcast session is intended for eRedCap UEs has been discussed in RAN2 [1] but will not be discussed further in RAN2:
Not pursued in RAN2.
If something is needed, it should be done by RAN3.
gNB assurance for eRedCap UEs
RAN2 did not agree to clarify in TS 38.331 [2] (for the RedCap CFR configured in SIB20) that if an MBS broadcast session is intended for eRedCap UEs, then the gNB ensures that the scheduling restrictions for eRedCap UE are met [2]:
	Conditional presence
	Explanation

	CFR-RedCap
	The field is optionally present, Need R, if the configured bandwidth in cfr-ConfigMCCH-MTCH exceeds the (e)RedCap UE capability. It is absent otherwise. If the session is intended for eRedCap UEs and CFR is configured for RedCap UEs, network ensures that scheduling restrictions for eRedCap are met.


But in chairman notes the RAN2 understanding was captured:
RAN2 understanding is that if the session is intended for eRedCap UEs and CFR is configured for RedCap UEs, network ensures that scheduling restrictions for eRedCap are met.”

Discussion
Observations
A RedCap UE can receive MBS broadcast sessions that can be received by eRedCap UEs (with and without reduced based bandwidth). However an eRedCap UE may not be able to receive an MBS broadcast session that can be received by a RedCap UE, because the session is scheduled with a peak data rate that exceed the eRedCap UE capability. A similar comparison can be made between eRedCap UE without and with reduced baseband bandwidth. 
An eRedCap UE may not be able to receive multiple session simultaneously, even the individual sessions are transmitted on a low data rate, but the aggregated data rate exceeds the eRedCap capabilities. 
QoS requirements
In case the QoS, e.g. Guaranteed Bit Rate (GBR), of the MBS session is such that it requires transmission on a high (peak) data rate, then an eRedCap UE is just not able to receive such a session, independent from the gNB scheduling. 
CN assistance
In case 3GPP does not introduce Supported UE Type for eRedCap UE, or the CN does not support Supported UE Type signalling, or this information is not available outside 3GPP (MBS service center), the gNB may not know if an MBS broadcast session is intended for eRedCap UEs:
[bookmark: _Toc166217235]The gNB may not know if an MBS broadcast session is intended to be received by eRedCap UEs.
The gNB also has to handle MBS broadcast sessions without CN assistance. 
What are the options?
In case the gNB schedules MBS broadcast sessions via RedCap CFR at a low data rate, when eRedCap UEs are allowed to camp on the cell, then RedCap UEs cannot receive high data rate sessions. In such case the scheduling restrictions of eRedCap UEs with reduced baseband bandwidth determine the maximum data rate for MBS broadcast sessions scheduled using the RedCap CFR.
When using the default CFR for both RedCap and non-RedCap UEs, a similar problem was observed, i.e. the RedCap UEs would determine the maximum bandwidth that can be used for all the MBS broadcast sessions. For that reason a separate RedCap CFR was introduced to enable simultaneous “RedCap bandwidth” and “non-RedCap bandwidth” transmissions. 
However a separate eRedCap CFR does not resolve the problem how to schedule the MBS broadcast sessions, because the existing RedCap CFR can be used with RedCap and eRedCap peak data rates.
When CN assistance for eRedCap is missing
The gNB scheduling without CN assistance can be summarized: 
When RedCap CFR is configured and eRedCap UEs are allowed to camp on the cell, then the gNB takes the eRedCap scheduling restrictions into account, if the QoS requirements allow this.
In more details:
When RedCap CFR is configured and eRedCap Ues are allowed to camp on the cell, then the gNB schedules an MBS broadcast session, provided that the QoS requirements (e.g. bitrate) of the MBS broadcast session allows this:
1. According to eRedCap UE with reduced baseband restrictions, otherwise;
2. According to eRedCap UE without reduced baseband restrictions
In case the MBS broadcast session cannot be scheduled taking eRedCap restrictions into account the due to the QoS bitrate requirements, then no eRedCap scheduling restrictions are applied.
This scheduling strategy enables:
· an eRedCap UE to receive the MBS broadcast session when the UE capabilities support this. 
· the transmissions of simultaneous high data rate session that can only be received by RedCap Ues and low data rate sessions that can be received by eRedCap Ues using the RedCap CFR.
· eRedCap Ues to receive concurrent MBS broadcast sessions according to its scheduling restrictions.
[bookmark: _Toc166217236]The gNB is not dependent on CN assistance to meet the eRedCap scheduling restrictions.
It would be good to clarify that gNB can also meet the eRedCap scheduling restrictions when the gNB does not know that the MBS broadcast session is intended for eRedCap UEs: 
[bookmark: _Toc166217238]Clarify in 38.300 that gNB can meet the eRedCap scheduling restrictions also when the gNB does not know that the MBS broadcast session is intended for eRedCap UEs. 
A TP is provided in the Annex for further discussion and agreement.
Remaining problem
It remains beneficial for the gNB to know if an MBS broadcast session is intended for eRedCap UEs, but it is not strictly needed. When the gNB knows the gNB has more scheduling flexibility. 
However an eRedCap does not know if a session is intended for eRedCap UEs and can be received by eRedCap UEs. An eRedCap UE may try to receive a session that it cannot receive, which prohibits it from receiving a session that it can receive: 
[bookmark: _Toc166217237]In case an eRedCap does not know if a session is intended for eRedCap UEs and can be received by eRedCap UEs then the UE may try to receive a session it cannot receive, which prohibits it from receiving a session that it can receive.
There are different ways how to resolve this, i.e. how to convey this information to the UE:
· Introduce a reserved TMGI range for eRedCap UEs
· Introduce indication in service announcement indicating that a session is intended for eRedCap UEs
However these options are outside RAN2 scope. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss MBS broadcast and eRedCap Ues: 
Observation 1	The gNB may not know if an MBS broadcast session is intended to be received by eRedCap UEs.
Observation 2	The gNB is not dependent on CN assistance to meet the eRedCap scheduling restrictions.
Observation 3	In case an eRedCap does not know if a session is intended for eRedCap UEs and can be received by eRedCap UEs then the UE may try to receive a session it cannot receive, which prohibits it from receiving a session that it can receive.

Proposal 1	Clarify in 38.300 that gNB can meet the eRedCap scheduling restrictions also when the gNB does not know that the MBS broadcast session is intended for eRedCap UEs.
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Annex: TP 38.300
[bookmark: _Toc163030275]16.10.6.6	Physical Layer
[bookmark: _Hlk165615172]A CFR configured by SIB is defined for broadcast scheduling as an '‘MBS frequency region'’ with a number of contiguous PRBs with a bandwidth equal to or larger than CORESET0, with the same numerology as CORESET0, and broadcast scheduling may have specific characteristics (e.g., PDCCH and PDSCH configurations). The NG-RAN node may configure an additional RedCap CFR when the bandwidth of the configured default CFR is outside the (e)€RedCap UE capability. A UE only monitors one CFR at a time. An €(e)RedCap UE monitors the RedCap CFR, if configured, otherwise t€he (e)RedCap UE monitors the default CFR, if the bandwidth of the default CFR is within the UE capability. If RedCap CFR is configured, the UE is not expected to receive two DCIs scrambled with the same g-RNTI or the same MCCH-RNTI.	Comment by Ericsson (Martin): See CR 38.300 in R2-2404993
NOTE:	When the RedCap CFR is configured and the cell is not barred for eRedCap UEs and the gNB does not know if the MBS broadcast session is intended for eRedCap UEs then the gNB may decide to schedule the MBS broadcast session taking into account the scheduling restrictions of eRedCap UE with reduced baseband bandwidth, otherwise the scheduling restrictions of eRedCap UE without reduced baseband bandwidth, provided that the QoS requirements can be met. 
The maximum number of MIMO layers is one for MBS broadcast scheduling. RB-level rate matching, and RE-level rate matching around LTE-CRS configured by higher layer signalling are supported for MCCH and MTCH. Slot-level repetition is supported for MTCH.
HARQ-ACK feedback is not supported for MBS broadcast.
Only dynamic scheduling is supported for MBS broadcast. 
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