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Introduction

After asking SA2 for guidance, RAN3 has received the LS from SA2 in [5] on signaling MBS session for redcap UEs. SA2 is discussing two possible scenarios:

· Scenario 1: The MBS session is only for the Redcap UE.

· Scenario 2: The MBS session is for both Redcap UE and non-Redcap UE.

To investigate these two scenarios SA2 ask the following questions:

· What is the consequence if the NG-RAN nodes are not aware that the MBS session is for Redcap only UE or both Redcap UE and non-Redcap UE?

· Are the same QoS parameters applicable for both Redcap UEs and non-Redcap UEs?

This paper provides our input to SA2 questions. 
Discussion

First, RAN2 has decided that non-redcap UEs can only read non-redcap CFR, even if they are R18 UEs.

This means complexity for gNB decision which depends on multiple factors:

· Minimum capability of the redcap UEs present in the cell: neither 5GC nor gNB can know. Can be 5 MHz, 10 MHz. In the example 5 MHz. 
· Size of the normal CFR currently in use in the cell when receiving the new broadcast session request (reminder: one common CFR for all broadcast services). Only gNB knows.

· Bandwidth necessary in the cell to deliver the received QoS for the new received broadcast session. Only gNB knows because for example an indoor coverage may use higher MCS than an interfered city center. Name: BW QoS.
And the following table will show that gNB decision must also factor in: 

· Whether the service is for redcap only, or for both redcap and non-redcap UE. 

Let us take use tables through three scenarios to show the complexity of the issue:

Scenario 1:

· BW QoS= 3 MHz
	
	Session for redcap only 
	Session for both redcap and non-redcap

	Normal CFR size = 4 MHz < 5 MHz
	Deliver in normal CFR only (to avoid creating a second mcch for RedCap UEs which is spectrally inefficient) or deliver in redcap CFR only (to avoid redcap ues read 4 MHz instead of 3 MHz, i.e., less power consumption).
	Deliver in normal CFR only.

	Normal CFR size = 15 MHz > 5 MHz
	Deliver in redcap CFR only.
	Need to deliver in both normal CFR and redcap CFR. 


Scenario 2:

· BW QoS= 8 MHz

	
	Session for redcap only
	Session for both redcap and non-redcap

	Normal CFR size = 4 MHz < 5 MHz
	Not all redcap UEs can receive, i.e., UEs with 5MHz limitation will be unable to receive. Deliver in normal CFR only which will need an increase in normal CFR size from 4 to 8 MHz.
	Not all redcap can receive. Deliver in normal CFR only which will increase to 8 MHz. Use of redcap CFR does not help.

	Normal CFR size = 15 MHz > 5 MHz 
	Not all redcap UEs can receive, i.e., UEs with 5MHz limitation will be unable to receive. Deliver in redcap CFR only to allow RedCap UEs with 10 MHz BW size limit to be able to receive. 
	Not all redcap UEs can receive, i.e., UEs with 5MHz limitation will be unable to receive. Need to deliver in both normal CFR (for normal UEs) and redcap CFR (for 10 MHz redcap UEs). 


Scenario 3:

· BW QoS= 15 MHz

	
	Session for redcap only
	Session for both redcap and non-redcap

	Normal CFR size = 4 MHz < 5 MHz
	No redcap UEs can receive (assuming RedCap UEs may have 5 and 10 MHz BW limitations as per our example). 5GC needs to send lower QoS.
	No redcap UEs can receive (assuming RedCap UEs may have 5 and 10 MHz BW limitations as per our example). Deliver in normal CFR the 15 MHz (which will increase the normal CFR) + 5GC needs to send a second QoS flow with lower QoS for redcap UEs.

	Normal CFR size = 15 MHz > 5 MHz 
	No redcap UEs can receive (assuming RedCap UEs may have 5 and 10 MHz BW limitations as per our example). 5GC needs to send lower QoS to be delivered in redcap CFR.
	No redcap UEs can receive (assuming RedCap UEs may have 5 and 10 MHz BW limitations as per our example). Deliver in normal CFR the 15 MHz (which will increase the normal CFR) + 5GC needs to send a second QoS flow with lower QoS for redcap UEs. 


The three scenarios above illustrate the complexity of the issue and the multiple factors that gNB must take into account to optimize its decision.
We can draw two conclusions from the tables:

Conclusion 1: all other factors being equal, gNB decision can be different depending on whether the broadcast session is for redcap only UEs, or both redcap and non-redcap UEs (see for example scenario 1).
Conclusion 2: gNB decision vary according to BW QoS which is the actual bandwidth that gNB will use to deliver the requested QoS. For broadcast sessions intended for both redcap and non-redcap UEs it may happen that no redcap UEs at all can receive unless 5GC sends a second QoS flow to be delivered in the redcap CFR. Given that 5GC cannot guess the final BW QoS 5GC should be enabled to send paired QoS flows having different QoS requirements (for the same service) in this case. 

Conclusion

Based on the above analysis we make two proposals:

Proposal 1: enable gNB to identify broadcast session which are for redcap only, or both redcap and non-redcap UEs.

Proposal 2: for broadcast sessions targeting both redcap and non-redcap UEs, enable 5GC to send two paired QoS flows for with different QoS parameters (to be delivered respectively in non-redcap and redcap CFRs).
Proposal 3: Based on above analysis, agree the LS reply to answer SA2 questions as follows:

· What is the consequence if the NG-RAN nodes are not aware that the MBS session is for Redcap only UE or both Redcap UE and non-Redcap UE?

RAN3 Answer: The NG-RAN node needs to be aware when an MBS session is for redcap only UEs or for both redcap and non-redcap UEs because the non-redcap CFR currently in use in a cell may not be compatible with redcap UEs and normal UEs are not able to receive in redcap CFR.

· Are the same QoS parameters applicable for both Redcap UEs and non-Redcap UEs?

RAN3 Answer: This is not always possible: the same QoS parameters may be applicable for both types of UEs if these QoS parameters require a CFR which is compatible for both types of UEs. Otherwise, separate QoS parameters and therefore separate paired QoS flows with different QoS parameters need to be sent. RAN3 agreed the attached CR to enable 5GC to send paired QoS flows having different QoS requirements.
Proposal 3: agree the LS response to SA2 in [6] with the above answers.  
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