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1	Introduction
In RAN2#121, an agreement has been made on introducing a separate broadcast common-frequency resource (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. The agreement was based on discussion of the proposals in R2-2300797.
The relevant proposed CR was postponed.
This paper is to indicate our view on introducing such a new CFR for RedCap UEs receiving MBS broadcast, and to emphasize the technical issues that are needed to be discussed/agreed.
2	New CFR for RedCap UEs
In our view, introducing a new CFR (e.g., for RedCap UEs with limited BW capabilities) would be a good solution for such UEs to be able to receive broadcast services. However, there are several issues that needs to be discussed and addressed before a complete solution can be specified. 
2.1	RAN-Node Awareness 
Firstly, there is no SA2 work that would enable sending the RAN nodes the information that a service is targeted for RedCap UEs, unlike LTE operation. There is neither such objective that exists in SA2 Rel-18 WID, nor any SA2 conclusions and agreed CRs including such a solution.
Observation 1: There is neither any objectives of SA2 Rel-18 WID nor SA2 conclusions and agreed CRs for any solution where the RAN node is informed that the broadcast service is targeting a RedCap UE audience.
However, if a new CFR is to be introduced for devices with BW limitations, the RAN node should be made aware of such services targeting BW limited devices, which requires SA2 involvement. Without knowing which service is to be received by RedCap UEs that may have BW limitations, RAN node would be unable to determine which services are to be transmitted/configured in the new CFR.
Observation 2: If a new CFR is to be introduced for devices with BW limitations, the RAN node should be made aware of such services targeting BW limited devices, which requires SA2 involvement.
We should also confirm with SA2 whether there are indeed MBS services specifically targeting BW limited devices (e.g., RedCap UEs) and whether there is any requirement that the same service cannot be provided to, e.g., both RedCap UE and non-RedCap UE. Can the same service be provided to both types of UEs by merely knowing the UE capability as to whether it is a RedCap UE or not?
Observation 3: SA2 confirmation is needed on the existence of MBS services specifically targeting BW limited devices (e.g., RedCap UEs) and whether there is any requirement that the same service cannot be provided to, e.g., both RedCap UE and non-RedCap UE.


2.2	RedCap UEs with Different BW Capabilities
Secondly, there are different types of RedCap UEs (different classes) which have different BW capabilities/limitations. It is unclear how the RAN node should configure the new RedCap CFR, so that the targeted RedCap UEs can receive the broadcast transmission. One option would be to adjust the new CFR to meet the UEs with the smallest BW support capabilities, however, this may lead to not being able to meet the QoS requirements of the service simply due to lack of BW. Also, its impact on regular/non-RedCap UEs are unclear.
In our view, RAN1/SA2 should indicate the requirements for the new CFR(s) for RedCap UEs with different capabilities, in order for RAN2 to be able to specify a new (and possibly more than 1) CFR.
Observation 4:  There are different types of RedCap UEs (different classes) which have different BW limitations. It is unclear how the RAN node should configure the new RedCap CFR, so that the targeted RedCap UEs can receive the broadcast transmission. More than one new CFR may be needed to cater to RedCap devices with different bandwidth capability.
Observation 5: RAN1/SA2 should indicate the requirements for the new CFR(s) for RedCap UEs with different capabilities, in order for RAN2 to be able to specify signalling for a new CFR (and possibly more than 1 CFR).

2.3	Utilization of the New CFR for RedCap UEs
In case a service is targeting a set of RedCap UEs, then it could be transmitted in the new CFR with reduced BW. However, it is unclear whether the intention is to only transmit the service in the new CFR, or also in the conventional broadcast CFR that does not have such limitations. 
Observation 6: It is unclear whether the intention is to only transmit the service in the new CFR, or also in the conventional broadcast CFR that does not have such limitations.
If RedCap CFR does not overlap with normal CFR, then there will be a need to have two different MCCHs transmitted in the cell at each CFR. On the other hand, if RedCap CFR overlaps with normal CFR, then one possibility is to have one MCCH that is to be transmitted within the overlapping parts of the two CFRs. Any service targeting RedCap UEs should also be transmitted within the overlapping parts. However, this would limit the BW to be used for MCCH also for non-RedCap UEs. 
Observation 7: If RedCap CFR does not overlap with normal CFR, then there will be a need to have two different MCCHs transmitted in the cell at each CFR.
Observation 8: If RedCap CFR overlaps with normal CFR, then one possibility is to have one MCCH that is to be transmitted within the overlapping parts of the two CFRs. Any service targeting RedCap UEs should also be transmitted within the overlapping parts. However, this would limit the BW to be used for MCCH also for non-RedCap UEs.
In the former scenario where RedCap CFR does not overlap with normal CFR, in case the service is to be transmitted over the air only in the RedCap CFR, then non-RedCap UEs should also be able to monitor the RedCap CFR. However, this would mean more power consumption for a non-RedCap UE, as now it should monitor more than one MCCH, i.e., one MCCH for RedCap UEs, another MCCH for non-RedCap UEs. 
The other option would be the MCCHs being in different CFRs, i.e., RedCap UE receives MCCH in new CFR, non-RedCap UE receives MCCH in normal CFR, whereas the actual data transmission is made within the limits of RedCap CFR that would be received by both types of UEs. However, this would require CFRs to be overlapping.
Observation 9: In case the service is to be transmitted over the air only in the RedCap CFR that is not overlapping with normal CFR, then either:
1- Non-RedCap UEs should also be able to monitor the RedCap CFR, which would mean more power consumption for a non-RedCap UE that monitors two different MCCHs,
2- Although MCCHs are in different CFRs, i.e., RedCap UE receives MCCH in new CFR, non-RedCap UE receives MCCH in normal CFR, the actual data transmission is made within the limits of RedCap CFR that would be received by both types of UEs. However, this would require CFRs to be overlapping.
In case the service is to be transmitted over the air in both CFRs, it would obviously lead to degradation in spectral efficiency and to more power consumption at the RAN nodes that are transmitting the same service over the air more than 1 time. This would even bring more necessity to RAN node to know which services are targeting RedCap UEs with specific requirements. 
Observation 10:  In case the service is to be transmitted over the air in both CFRs, it would lead to degradation in spectral efficiency and to more power consumption at the RAN nodes, which would necessitate further the need for RAN node being aware of the target audience (RedCap or non-RedCap user) of a broadcast service.
Observation 11: The discussions above on CFR configuration requirements, use of one or multiple MCCHs and impact to UE and gNB power consumption have impacts on RAN1 and require RAN1 input.
2.4	Further Problems in the Proposed Solution
The following sentence is from R2-2300797, where the new CFR is proposed:
“Thus when a separate RedCap CFR is configured, then also a separate mcch-ConfigRedCap is required, because the MCCH/MTCH transmissions for a RedCap cannot occur in the same slot(s) as for “normal” UEs.”
In our view, the reason for not having MCCH/MTCH transmissions for RedCap UEs to occur in the same slot(s) as for normal UEs is not clear. Indeed, as explained in some previous sections, some mode of operation requires RedCap and normal UEs to receive the same data (MTCH). This needs more discussions in RAN1 and RAN2.
Observation 12: It is not clear why MCCH/MTCH transmissions for RedCap UEs cannot occur in the same slot(s) as for normal UEs, as proposed in R2-2300797, which needs further discussions in RAN1 and RAN2.
In conclusion, benefit of just introducing a new CFR without addressing the many technical issues identified in this paper is unclear. These identified issues have impacts to RAN1 and SA2 to better understand the performance impacts and service requirements. Therefore, we propose that 3GPP works on enhancements for capability limited UEs receiving broadcast services including introduction of new CFR(s) and other optimizations in Rel-19. Clearly, there is more impacts to other working groups outside RAN2 and hence this RedCap CFR for MBS enhancement is not a small enhancement to be addressed as a TEI18 enhancement candidate..
Proposal 1: 3GPP works on enhancements for capability limited UEs receiving broadcast services including introduction of new CFRs and other optimizations in Rel-19. 
3	Conclusion
This document has made the following observations:
Observation 1: There is neither any objectives of SA2 Rel-18 WID nor SA2 conclusions and agreed CRs for any solution where the RAN node is informed that the broadcast service is targeting a RedCap UE audience.
Observation 2: If a new CFR is to be introduced for devices with BW limitations, the RAN node should be made aware of such services targeting BW limited devices, which requires SA2 involvement.
Observation 3: SA2 confirmation is needed on the existence of MBS services specifically targeting BW limited devices (e.g., RedCap UEs) and whether there is any requirement that the same service cannot be provided to, e.g., both RedCap UE and non-RedCap UE.
Observation 4:  There are different types of RedCap UEs (different classes) which have different BW limitations. It is unclear how the RAN node should configure the new RedCap CFR, so that the targeted RedCap UEs can receive the broadcast transmission. More than one new CFR may be needed to cater to RedCap devices with different bandwidth capability.
Observation 5: RAN1/SA2 should indicate the requirements for the new CFR(s) for RedCap UEs with different capabilities, in order for RAN2 to be able to specify signalling for a new CFR (and possibly more than 1 CFR).
Observation 6: It is unclear whether the intention is to only transmit the service in the new CFR, or also in the conventional broadcast CFR that does not have such limitations.
Observation 7: If RedCap CFR does not overlap with normal CFR, then there will be a need to have two different MCCHs transmitted in the cell at each CFR.
Observation 8: If RedCap CFR overlaps with normal CFR, then one possibility is to have one MCCH that is to be transmitted within the overlapping parts of the two CFRs. Any service targeting RedCap UEs should also be transmitted within the overlapping parts. However, this would limit the BW to be used for MCCH also for non-RedCap UEs.
Observation 9: In case the service is to be transmitted over the air only in the RedCap CFR that is not overlapping with normal CFR, then either:
1- Non-RedCap UEs should also be able to monitor the RedCap CFR, which would mean more power consumption for a non-RedCap UE that monitors two different MCCHs,
2- Although MCCHs are in different CFRs, i.e., RedCap UE receives MCCH in new CFR, non-RedCap UE receives MCCH in normal CFR, the actual data transmission is made within the limits of RedCap CFR that would be received by both types of UEs. However, this would require CFRs to be overlapping.
Observation 10:  In case the service is to be transmitted over the air in both CFRs, it would lead to degradation in spectral efficiency and to more power consumption at the RAN nodes, which would necessitate further the need for RAN node being aware of the target audience (RedCap or non-RedCap user) of a broadcast service.
Observation 11: The discussions above on CFR configuration requirements, use of one or multiple MCCHs and impact to UE and gNB power consumption have impacts on RAN1 and require RAN1 input.
Observation 12: It is not clear why MCCH/MTCH transmissions for RedCap UEs cannot occur in the same slot(s) as for normal UEs, as proposed in R2-2300797, which needs further discussions in RAN1 and RAN2.

And proposed the following:
Proposal 1: 3GPP works on enhancements for capability limited UEs receiving broadcast services including introduction of new CFRs and other optimizations in Rel-19. 
