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Introduction
During RAN2#121, RAN2 discussed the following proposal and made the corresponding agreement:
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. 

There were no CRs submitted to RAN2#121 for this item. So, the following was also captured:
CR postponed

During the next electronic meeting (RAN2#121bis-e), several companies wanted to understand more and submitted following papers:
R2-2302495	Discusssion on impact of MBS Broadcast CFR for Redcap UE	NEC	discussion	TEI18
R2-2304061	RedCap CFR for MBS Broadcast	Nokia, Nokia Shanghai Bell	discussion	Rel-18	TEI18
R2-2303972	Discussion on the seperated CFR for Redcap UE	Huawei, CBN, HiSilicon	discussion	Rel-18	TEI18
3 tdocs Noted
Chair: Can discuss further next meeting based on proponents CR 

In this document we will address the concerns raised in the above documents and provide some context for the required changes shown in the accompanying CR [7].

Discussion
Broadcast or multicast or both?
The first confusion seems to be whether the proposal is for MBS broadcast, or MBS multicast or both? 
Sourcing companies would like to clarify that the proposals were for MBS broadcast UEs supporting Rel17 broadcast feature and taking Rel17 as baseline.
[bookmark: _Toc134458399][bookmark: _Toc134458412][bookmark: _Toc134458470][bookmark: _Toc134458496][bookmark: _Toc134458700][bookmark: _Toc134473939][bookmark: _Toc134474047][bookmark: _Toc134475585][bookmark: _Toc134475662][bookmark: _Toc134475914][bookmark: _Toc134475926][bookmark: _Toc134475975][bookmark: _Toc134476712][bookmark: _Toc134704693][bookmark: _Toc134704705]The TEI18 proposal is for MBS Broadcast taking Rel17 as baseline.

SA2 TR conclusion and WI objective
One of the concerns raised by one company (see [3]) was about there not being any SA2 objective nor SA2 conclusion in Rel18. 
The following is reproduced from our earlier contribution [1]:
…SA2 concluded the KI#5 on “Coexistence with existing power saving mechanisms for capability-limited devices” and captured the following (see TR 23.700-47 section 8.5)
“How to support NR capability-limited (RedCap) UEs in MBS will be decided in normative phase considering possible related decisions of RAN WGs”
And the following objective is included in the SA2 work item (S2-2211458): 
“Support of the enhancement of the multicast and broadcast communication service within 5G system, specifically:
		…
d) Support of coexistence with existing power saving mechanisms for capability-limited devices.”
Let us elaborate the above a bit more by copying the whole relevant sections from SA2 TR TR 23.700-47 (yellow highlight added)
	[bookmark: _Toc122510512]8.5	Key Issue #5:	Coexistence with existing power saving mechanisms for capability-limited devices
The following principles are applied for normative work to allow UEs to receive multicast/broadcast MBS data when they are using power saving mechanisms (e.g. eDRX, MICO with active time etc):
-	Solution #14 is used as the basis for normative work with the following further clarifications:
-	The UE is configured by the AF via the service announcement about a session start time and a possible sequence of scheduled activation times when the AF may activate the MBS session and transmit MBS data.
[bookmark: MCCTEMPBM_00000024]-	At the session start time and the possible scheduled activation times, the UEs apply the procedures of Solution #14 to receive MBS data. This means that for an MBS multicast session, if the UE has already joined the MBS session as defined in clause 7.2.1.3 of TS 23.247 [4], at the possible scheduled activation times, IDLE UEs need to listen for paging requests and if paged by the network with group paging follow the existing procedures in clause 7.2.5.2 of TS 23.247 [4]. In this case, how long the UE need to listen to paging is left up to UE implementation.
[bookmark: MCCTEMPBM_00000025]-	If the UE has not previously joined the MBS multicast session, at the possible scheduled activation time it performs MBS join procedure as currently defined in clause 7.2.1.3 of TS 23.247 [4]. Whether the UE performs MBS join procedure in advance and stays "joined" or every time at activation time is left up to UE implementation.
-	How to support NR capability-limited (RedCap) UEs in MBS will be decided in normative phase considering possible related decisions of RAN WGs



We want to re-iterate that following is specifically captured in the SA2 WID [5] (yellow highlight added)
	3	Justification
In Rel-18 FS_5MBS_Ph2 study, the following enhancements have been studied and concluded:
-	Enabling UE's receiving Multicast MBS Session data in RRC Inactive state.
-	Feasible and efficient resource utilization for the same broadcast content to be provided to 5G MOCN network sharing scenarios (i.e. multiple CNs are connected to the same NG-RAN).
-	Support group message delivery for capability-limited devices, including NEF enhancement, coexistence of existing power saving mechanisms and MBS. 
The WID proposal is to specify the concluded aspects in TR 23.700-47.
4	Objective
The objective of this work item is to specify architecture enhancements for 5G multicast-broadcast services as per conclusions reached within TR 23.700-47 (clause 8).
The detailed objectives are as follows:
Support of the enhancement of the multicast and broadcast communication service within 5G system, specifically: 
a) Support of UE's receiving Multicast MBS Session data in RRC Inactive state.
b) Support of efficient resource utilization for the same broadcast content to be provided to 5G MOCN network sharing scenarios (i.e., multiple CNs are connected to the same NG-RAN).
c) Support of group message delivery.
d) Support of coexistence with existing power saving mechanisms for capability-limited devices.
The normative work will be done in collaboration with RAN WGs.



Therefore, we think there is indeed clear conclusion in SA2 and a corresponding objective in SA2 work item.
[bookmark: _Toc134458400][bookmark: _Toc134458413][bookmark: _Toc134458471][bookmark: _Toc134458497][bookmark: _Toc134458701][bookmark: _Toc134473940][bookmark: _Toc134474048][bookmark: _Toc134475586][bookmark: _Toc134475663][bookmark: _Toc134475915][bookmark: _Toc134475927][bookmark: _Toc134475976][bookmark: _Toc134476713][bookmark: _Toc134704694][bookmark: _Toc134704706]There is a clear conclusion in SA2 TR (see TR 23.700-47 section 8.5) and a corresponding objective in SA2 Work Item (see S2-2211458).

Gap in the current specification
One company (see [4]) argued that the current RRC signaling can already support separate CFRs for normal UEs and Redcap UEs. And the main argument was that the following allows such configuration:
	CFR-ConfigMCCH-MTCH field descriptions

	locationAndBandwidthBroadcast
Indicates starting PRB and the number of PRBs of CFR used for MCCH and MTCH reception.
Value sameAsSib1ConfiguredLocationAndBW means the CFR for broadcast has the same location and size as the locationAndBandwidth for initial BWP configured in SIB1.
Value locationAndBandwidth is used to configure CFR with bandwidth that is larger than and fully contains the bandwidth for the initial DL BWP and CORESET#0 configured in SIB1.
If the field is absent, the CFR for broadcast has the same location and size as CORESET#0.



The above is only possible when the broadcast CFR for non-RedCap and the broadcast CFR for RedCap UEs has the same location and size as their initial DL BWP respectively, i.e., both are Case C, which is an unreasonable limitation and a special case. Furthermore, even to support this case, some clarification in the RRC spec is needed indicating that RedCap UEs use initialDownlinkBWP-RedCap from SIB1.
However, the tdoc [4] fails to consider other CFR cases that are supported in Rel17 MBS broadcast. Rel17 MBS broadcast supports the following cases of CFR size and location which allows the UE to receive SIBs/Paging and MBS broadcast without BWP switch [6]:
[image: Chart

Description automatically generated]
We think it is also important and straightforward to support all these cases for MBS broadcast reception by RedCap UEs.
[bookmark: _Toc134458401][bookmark: _Toc134458414][bookmark: _Toc134458472][bookmark: _Toc134458498][bookmark: _Toc134458702][bookmark: _Toc134473941][bookmark: _Toc134474049][bookmark: _Toc134475588][bookmark: _Toc134475664][bookmark: _Toc134475916][bookmark: _Toc134475928][bookmark: _Toc134475977][bookmark: _Toc134476714][bookmark: _Toc134704695][bookmark: _Toc134704707]Separate CFR for RedCap UEs cannot be configured with current specifications for Case A and Case E. 
In addition, this would mean that if the network wants to support separate RedCap CFR, even for non-RedCap UEs, they are limited to the case C, i.e. there is no option using the current signalling to use SIB1-indicated location and bandwidth only for RedCap but not for nonRedCap. During the previous meeting discussions on this TEI proposal, it was clarified that one of the motivations to consider separate CFR for non-RedCap UEs and RedCap UEs is to support broadcast CFR for RedCap UEs with limited BW (e.g., Case A/C/E) without sacrificing the flexibility of broadcast CFR for non-RedCap UEs to receive high-data rate services in a wider BW than that of SIB/paging (e.g., Case E).
[bookmark: _Toc134458402][bookmark: _Toc134458415][bookmark: _Toc134458473][bookmark: _Toc134458499][bookmark: _Toc134458703][bookmark: _Toc134473942][bookmark: _Toc134474050][bookmark: _Toc134475589][bookmark: _Toc134475665][bookmark: _Toc134475917][bookmark: _Toc134475929][bookmark: _Toc134475978][bookmark: _Toc134476715][bookmark: _Toc134704696][bookmark: _Toc134704708]Separate CFRs for non-RedCap and RedCap UEs always having the same location and size as the corresponding initial DL BWP (i.e., both are always Case C only) is an unreasonable restriction.

Whether RAN needs to know the service is targeted for RedCap UE
There were differences in opinion on whether RAN needs to know a certain service is targeted for bandwidth limited UEs. Some companies think RAN node can make this decision regardless of such indication from CN, others seem to think such indication may be beneficial. As explained in our previous contribution it is difficult to make it perfect for everybody. But we think it would be beneficial if the NW has the option to configure a separate RedCap CFR with limited bandwidth for RedCap UEs and not be required to lower the bandwidth for all UEs and services.
Based on RAN2 work, SA2 may do further alignment or provide further solutions such as whether to make RAN node aware of service types targeting BW limited devices and so on. However, that is outside of the scope of RAN2 TEI18 and should not impact RAN2. Those networks which want to support this should be given the option to support configuration of separate CFR for bandwidth limited UEs.
[bookmark: _Toc134458403][bookmark: _Toc134458416][bookmark: _Toc134458474][bookmark: _Toc134458500][bookmark: _Toc134458704][bookmark: _Toc134473943][bookmark: _Toc134474051][bookmark: _Toc134475590][bookmark: _Toc134475666][bookmark: _Toc134475918][bookmark: _Toc134475930][bookmark: _Toc134475979][bookmark: _Toc134476716][bookmark: _Toc134704697][bookmark: _Toc134704709]This TEI enhancement gives option to the networks wanting to support separate MBS broadcast CFR for BW limited UEs, and does not impact the network that does not support it.
[bookmark: _Toc134458404][bookmark: _Toc134458417][bookmark: _Toc134458475][bookmark: _Toc134458501][bookmark: _Toc134458705][bookmark: _Toc134473944][bookmark: _Toc134474052][bookmark: _Toc134475591][bookmark: _Toc134475667][bookmark: _Toc134475919][bookmark: _Toc134475931][bookmark: _Toc134475980][bookmark: _Toc134476717][bookmark: _Toc134704698][bookmark: _Toc134704710]Based on RAN2 work, SA2 may do further alignment or provide further solutions such as whether to make RAN node aware of service types targeting BW limited devices etc. However, that is outside of the scope of current RAN2 TEI18 discussion. 

Same or different MCCH
Multiple companies asked for clarification on whether a single MCCH or separate MCCH for RedCap would be configured (see [2] and [3]).
As described by one company [2], having one single MCCH could be possible (that is to be transmitted within the overlapping parts of the two CFRs), however any service targeting RedCap UEs should also be transmitted within the overlapping parts which would limit the BW to be used for MCCH also for non-RedCap UEs. Further, any change notifications intended to only the RedCap UEs would also be provided to normal UEs and vice-versa.  
As explained in our earlier contribution [1], a RedCap UE uses the RedCap CFR when configured, otherwise it uses the default CFR provided that the UE supports the required bandwidth. The gNB does not configure a RedCap CFR when the default CFR is also supported by RedCap UEs or when the session is not intended for RedCap UEs. And when a separate RedCap CFR is configured, optionally a separate mcch-ConfigRedCap can also be configured. Separate MCCH would also avoid notifying the RedCap UEs about the changes in normal sessions and vice-versa. However, network is not obligated to do so. 
[bookmark: _Toc134458405][bookmark: _Toc134458418][bookmark: _Toc134458476][bookmark: _Toc134458502][bookmark: _Toc134458706][bookmark: _Toc134473945][bookmark: _Toc134474053][bookmark: _Toc134475592][bookmark: _Toc134475668][bookmark: _Toc134475920][bookmark: _Toc134475932][bookmark: _Toc134475981][bookmark: _Toc134476718][bookmark: _Toc134704699][bookmark: _Toc134704711]Intention is to allow network the option to configure separate MCCH for RedCap UEs if the network chooses when a separate CFR for RedCap UEs is configured.

Same or different PDSCH/PDCCH
Companies also asked whether the intent is to use the same or different PDSCH/PDCCH transmissions for the delivery of the services to RedCap and legacy/normal (non-RedCap) UEs (see [3] [4]). 
We understand that making the use of same PDSCH/PDCCH transmissions between these different types of UEs is not straightforward. To be clear, the proposal is not about introducing new DCI formats etc. (i.e. the same principle is used from Rel-17). Again, as explained in the observation above, the intent is to deliver certain services to bandwidth limited UEs if the network chooses and enable the network the option to configure separate CFR, which is not possible with current specification.
[bookmark: _Toc134458406][bookmark: _Toc134458419][bookmark: _Toc134458477][bookmark: _Toc134458503][bookmark: _Toc134458707][bookmark: _Toc134473946][bookmark: _Toc134474054][bookmark: _Toc134475593][bookmark: _Toc134475669][bookmark: _Toc134475921][bookmark: _Toc134475933][bookmark: _Toc134475982][bookmark: _Toc134476719][bookmark: _Toc134704700][bookmark: _Toc134704712]The TEI proposal is not intended to support using the same PDSCH/PDCCH transmissions for both non-RedCap and RedCap UEs due to different service interests.
As explained by one company [4], it is up to NW to configure overlapping or non-overlapping search spaces, depending on variant broadcast MTCH services for non-Redcap and RedCap UEs.   
[bookmark: _Toc134458407][bookmark: _Toc134458420][bookmark: _Toc134458478][bookmark: _Toc134458504][bookmark: _Toc134458708][bookmark: _Toc134473947][bookmark: _Toc134474055][bookmark: _Toc134475594][bookmark: _Toc134475670][bookmark: _Toc134475922][bookmark: _Toc134475934][bookmark: _Toc134475983][bookmark: _Toc134476720][bookmark: _Toc134704701][bookmark: _Toc134704713]With introduction of separate CFR for MBS broadcast, it is up to NW to configure overlapping or non-overlapping search spaces between non-RedCap and RedCap UEs.

Rel17 RedCap vs Rel18 eRedCap UEs
Companies also questioned (e.g. see [2]) whether the proposal applies to eRedCap also, or whether separate further optimization could be needed.
The main issue being solved is for the BW limited UE to be able to receive the PDCCH. Note that eRedCap UEs are also required to support 20MHz for PDCCH. (The 5MHz further reduced BW in eRedCap is only for PDSCH.)
As already described above, the intention is not to reuse PDSCH between normal and BW limited UEs. Within the BW limited UEs, it is network decision whether to limit the PDSCH within 5MHz or keep it at 20MHz (i.e. no services to eRedCap), and that is outside of the scope of this TEI proposal. 
This TEI is intended for RedCap. But considering eRedCap UEs can support same control BW as RedCap UEs, eRedCap can also receive PDCCH information from the CFR that would be configured for RedCap UEs. Further PDSCH optimizations for eRedCap is outside of the scope of this proposal.
[bookmark: _Toc134458408][bookmark: _Toc134458421][bookmark: _Toc134458479][bookmark: _Toc134458505][bookmark: _Toc134458709][bookmark: _Toc134473948][bookmark: _Toc134474056][bookmark: _Toc134475595][bookmark: _Toc134475671][bookmark: _Toc134475923][bookmark: _Toc134475935][bookmark: _Toc134475984][bookmark: _Toc134476721][bookmark: _Toc134704702][bookmark: _Toc134704714]eRedCap UEs can also receive PDCCH information from the CFR that would be configured for RedCap UEs. Further PDSCH optimizations for eRedCap is outside of the scope of this proposal.

Impact to legacy/non-RedCap UEs
The introduction of a RedCap CFR does not have impact on other UEs supporting MBS broadcast. This is because only the UEs supporting this CR would be subjected to the new CFR and MCCH. Legacy UEs continue to operate in the legacy way. There is no backward compatibility issue.
[bookmark: _Toc134458409][bookmark: _Toc134458422][bookmark: _Toc134458480][bookmark: _Toc134458506][bookmark: _Toc134458710][bookmark: _Toc134473949][bookmark: _Toc134474057][bookmark: _Toc134475596][bookmark: _Toc134475672][bookmark: _Toc134475924][bookmark: _Toc134475936][bookmark: _Toc134475985][bookmark: _Toc134476722][bookmark: _Toc134704703][bookmark: _Toc134704715]There is no impact to legacy/non-RedCap UEs and no backward compatibility issue.

RAN1/RAN4 impact
There had been some comments on need of RAN1 to do performance evaluation, or potential RAN4 impacts etc. As discussed above, once the signalling supports, whether separate CFR for RedCap is configured or not is up to the network. This is an optional feature, and supporting or not supporting this feature wouldn’t break the specifications nor have any impact to legacy UEs. So, we do not see a need for any RAN1 evaluations. Similarly, there are no RAN4 requirements that need to be added due to possibility to configure separate broadcast CFR for BW-limited UEs since Rel-17 already not only supports configuring separate unicast CFR for BW-limited UEs, but also based on the discussion in section 2.3 above even can support (with some clarification) separate broadcast CFR for RedCap UE for the limited scenario of CFR Case C. So, we do not see merit in the claims that there would be new RAN1/RAN4 issues for enabling signalling support for CFR Case A and Case E.
[bookmark: _Toc134458410][bookmark: _Toc134458423][bookmark: _Toc134458481][bookmark: _Toc134458507][bookmark: _Toc134458711][bookmark: _Toc134473950][bookmark: _Toc134474058][bookmark: _Toc134475597][bookmark: _Toc134475673][bookmark: _Toc134475925][bookmark: _Toc134475937][bookmark: _Toc134475986][bookmark: _Toc134476723][bookmark: _Toc134704704][bookmark: _Toc134704716]RAN1 evaluation is not needed. There are no RAN1 and RAN4 impacts. The proposal impacts only RAN2 specification, as shown in the CR in [7].

[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]In this contribution, we addressed concerns raised by other companies on the previously-agreed-to-be-considered proposal to introduce separate CFR for MBS broadcast. We made the following observations. We clarified that this impacts only RAN2 specification, as shown in the CR in [7]. So, we ask RAN2 to agree to the CR in [7].

Observation 1.	The TEI18 proposal is for MBS Broadcast taking Rel17 as baseline.
Observation 2.	There is a clear conclusion in SA2 TR (see TR 23.700-47 section 8.5) and a corresponding objective in SA2 Work Item (see S2-2211458).
Observation 3.	Separate CFR for RedCap UEs cannot be configured with current specifications for Case A and Case E.
Observation 4.	Separate CFRs for non-RedCap and RedCap UEs always having the same location and size as the corresponding initial DL BWP (i.e., both are always Case C only) is an unreasonable restriction.
Observation 5.	This TEI enhancement gives option to the networks wanting to support separate MBS broadcast CFR for BW limited UEs, and does not impact the network that does not support it.
Observation 6.	Based on RAN2 work, SA2 may do further alignment or provide further solutions such as whether to make RAN node aware of service types targeting BW limited devices etc. However, that is outside of the scope of current RAN2 TEI18 discussion.
Observation 7.	Intention is to allow network the option to configure separate MCCH for RedCap UEs if the network chooses when a separate CFR for RedCap UEs is configured.
Observation 8.	The TEI proposal is not intended to support using the same PDSCH/PDCCH transmissions for both non-RedCap and RedCap UEs due to different service interests.
Observation 9.	With introduction of separate CFR for MBS broadcast, it is up to NW to configure overlapping or non-overlapping search spaces between non-RedCap and RedCap UEs.
Observation 10.	eRedCap UEs can also receive PDCCH information from the CFR that would be configured for RedCap UEs. Further PDSCH optimizations for eRedCap is outside of the scope of this proposal.
Observation 11.	There is no impact to legacy/non-RedCap UEs and no backward compatibility issue.
Observation 12.	RAN1 evaluation is not needed. There are no RAN1 and RAN4 impacts. The proposal impacts only RAN2 specification, as shown in the CR in [7].

Proposal 1: Agree the Rel-18 RRC CR in [7].
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