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1  Introduction 

In this discussion paper we aim to provide RAN understanding on the questions raised by SA2 in following LS:
· R2-2311763
Reply LS on RedCap UE MBS Broadcast reception (S2-2311706; contact: ZTE)
SA2
Juha Korhonen
21609
LS in
Action


224
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Other
2  Discussion

RAN2, in Feb/2023, agreed to enhance MBS in TEI18 to explicitly support RedCap UE's MBS Broadcast reception, by defining a separate frequency resource to be allocated for RedCap UE, if the existing MBS broadcast frequency resource (for non-RedCap UE) exceeds RedCap UE's maximum receiving bandwidth, in 2023/Feb meeting [1].

RAN3 discussed in Aug/2023 meeting about how to support RedCap UE's MBS Broadcast reception as in [2], i.e., gNBs awareness of the UE type to be supported. And RAN3 further decided to seek guidance from SA2 [3], as in follow LS.
	Latest RAN2 progress (as in RAN2 TEI18) defined a separate frequency resource to be allocated for RedCap UE, if the existing MBS broadcast frequency resource (for non-RedCap UE) exceeds RedCap UE's maximum receiving bandwidth. The enhancement made in RAN2 in Rel-18 relies on gNB's awareness of targeted UE's reception capability.

RAN3 discussed whether support of NR MBS broadcast data reception by RedCap UEs requires specific protocol functions on NGAP or any other stage-2 related work in SA2 and couldn’t come to any conclusion.

RAN3 is seeking guidance from SA2.


The discussion resulted from SA2 in Oct/2023 suggested an indication will be transferred to gNB to help with the scheduling [4]. 

	// Reason for change

...
In order for RedCap UEs to be able to receive 5MBS service in broadcast mode, NG-RAN needs to be able to determine the specific broadcast MBS service identified by the MBS Session ID and it should be received by RedCap UEs.In order for NG-RAN to know that the MBS Service is to be received by RedCap UEs, information needs to be provided by the AF to the NEF/MBSF at the MBS Session Creation. 
...
With respect to how to communicate the information about the support for RedCap UEs to NG-RAN, it is proposed to use explicit optional information in N2 SM Information from MB-SMF to AMF and from AMF to NG-RAN to indicate..


Observation 1 SA2 discussed about the RedCap UE's MBS Broadcast reception, and SA2 agreed to use explicit optional information in N2 SM Information from MB-SMF to AMF, and from AMF to NG-RAN, to enable gNB to be aware of the intended UE type for one MBS Broadcast session.
There are a few things that need to be further clarified though. In the latest draft LS from SA2 on how to support RedCap UE's MBS Broadcast reception, there are two questions on the scenarios and further questions on the QoS [5].
	SA2 thanks RAN3 for the LS on RedCap UE MBS Broadcast reception.

SA2 has endorsed a CR introducing the new “Redcap UE information” IE sent by AF which indicates that an MBS Session is intended for Redcap UEs. It is still under discussion whether this information can in addition indicate that an MBS session is intended for both Redcap UEs and non-Redcap UEs. This information is forwarded to the NG-RAN nodes by 5GC.

SA2 is discussing two potential scenarios (but there is no consensus on Scenario 2).

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.

SA2 would like to know if there is any difference between these scenarios from RAN perspective. In particular:
· 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?


Observation 2 SA2 is still discussing whether the case one MBS Broadcast session can be for both RedCap UEs and non-RedCap UEs, with two questions to RAN. 1/ 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? 2/ Are the same QoS parameters applicable for both Redcap UEs and non-Redcap UEs?

# on Q1: 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?
SA2 was discussing whether the scenario in which the MBS session is for both RedCap UE and non-RedCap UE is justified or not. Meanwhile, SA2 wants to know what the consequence is 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 (if Scenario 2 is justified).
From RAN2 perspective, if scenario 2 is justified and scenario 2 happens, network would have to indicate the PTM configuration for each UE type in each MCCH, i.e., MCCH for Redcap UE and MCCH for non-RedCap UE, if CFR for non-RedCap UE is beyond 20 MHz. For the data channel resources (i.e., PDSCH resource) it could be shared or not, depending on network configuration (e.g., K value for both CFR). 
While for the other scenario (only for RedCap UE), the network might not need to indicate the PTM configuration in the legacy MCCH for non-RedCap UE.
If Scenario 2 is justified, Scenario 1 and 2 may result in different scheduling decision in RAN, i.e., RAN needs to be able to differentiate the two scenarios. 
Observation 3 For the two scenarios mentioned by SA2, RAN behaves differently, e.g., whether to indicate the PTM configuration in the MCCH for non-RedCap UE. 
Observation 4 If Scenario 2 is justified, and if without signaling support for Scenario 2, gNB is not able to tell whether to indicate the PTM configuration in the MCCH for non-RedCap UE.

Proposal 1 Reply to SA2 on question 1: If Scenario 2 is justified, and if without signalling support for Scenario 2, gNB is not able to make the proper scheduling decision, e.g., whether to indicate the PTM configuration in the MCCH for non-RedCap UE if Scenario 2 happens.
# on Q2: Are the same QoS parameters applicable for both Redcap UEs and non-Redcap UEs?
What RAN2 was trying to do to introduce another CFR for RedCap UE, is not to limit network configuration on the bandwidth for MBS Broadcast of the cell, while to enable RedCap UE’s MBS Broadcast reception. 

This TEI18 itself is not aiming to modify any existing QoS framework, i.e., same QoS parameter should be applicable for both any receiving UE, if one MBS Broadcast session is for both RedCap UE and non-RedCap UE.
Proposal 2 Reply to SA2 on question 2: Same QoS parameters are applicable for both Redcap UEs and non-Redcap UEs, if one MBS Broadcast session is for both RedCap UE and non-RedCap UE.
# on Scenario 2
If we re-visit how LTE was done, we will find that one MBMS service could be aiming at more than one UE type, e.g., both eMTC Category M1 and M2 UE, as in TS 23.246. From an application layer perspective, a service should also be able to target different types of UEs, e.g., voice services to both handheld and wearable devices.
Table 6.3.2-1: QCI association with UE Categories

	UE Categories supported
	Operator defined QCI
(not standardised)

	IoT UE type M2
	a

	Both UE Category M1 and M2 UEs
	b

	IoT UE type NB2
	c

	Both UE Category NB1 and NB2
	d


This will be an SA2 or RAN3 decision, though, on whether to support this scenario and the stage 3 signaling design.
3  Conclusion
We’d like to offer RAN2 understanding on the questions raised by SA2 in the LS:
Proposal 1 Reply to SA2 on question 1: If Scenario 2 is justified, and if without signalling support for Scenario 2, gNB is not able to make the proper scheduling decision, e.g., whether to indicate the PTM configuration in the MCCH for non-RedCap UE if Scenario 2 happens.
Proposal 2 Reply to SA2 on question 2: Same QoS parameters are applicable for both Redcap UEs and non-Redcap UEs, if one MBS Broadcast session is for both RedCap UE and non-RedCap UE.

The draft LS was provided in the companion tdoc [6].
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5 Annex / more RAN2 background

# RedCap UE's MBS broadcast reception, in Rel-18
Proponents had been seeking a standardized solution to enable RedCap UE's MBS broadcast reception, with the intention of not limiting network to apply a reduced bandwidth for the whole cell, by introducing separate CFR for RedCap UEs. The latest progress is as below:
	## RAN2#121 (2023 Feb)
R2-2300797
RedCap CFR for MBS broadcast
Qualcomm Incorporated, Ericsson, Verizon, FirstNet
discussion
Rel-18
NR_MBS-Core, NR_redcap-Core, TEI18
· Introduce a separate CFR which can be used when the configured bandwidth for the default CFR in SIB20 exceeds the bandwidth capability of bandwidth limited UEs. This is intended to not have impact on RAN1 or RAN4, and intended to support redcap UEs. 

## RAN2#123 (2023 May)

R2-2305955
RedCap CFR for MBS broadcast [RedCapMBS_Bcast]
Qualcomm Incorporated, Ericsson, Verizon, FirstNet
CR
Rel-18
38.331
17.4.0
4123
-
B
TEI18, NR_MBS-Core, NR_redcap-Core

· Agreed in principle (to be resubmitted for final agreement the WG meeting at which R18 TSes shall be created)
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