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1 Introduction
In last RAN2#125 meeting, we had the following inputs from companies 
	RedCap CFR – stage-3 corrections

R2-2401266
Clarification on MBS search spaces configuration for Redcap
Huawei, HiSilicon
discussion
Rel-18
TEI18, NR_MBS_enh-Core, NR_redcap_enh-Core

R2-2401267
Correction on MBS search spaces configuration for Redcap
Huawei, HiSilicon
CR
Rel-18
38.331
18.0.0
4594
-
F
TEI18, NR_MBS_enh-Core, NR_redcap_enh-Core


On the one hand, we echoed the need to clearly define the search space of MCCH/MTCH for RedCap UE’s MBS Broadcast reception, when the separate BWP for RedCap UE does not cover CORESET#0; on the other hand, we found some issue for the proposed solution. 
In this contribution, we analyzed the possible issues of the proposed solution, and possible way forward.

2 Discussion
When the separate BWP for RedCap UE does not cover CORESET#0, RAN2 agreed to use CORESET#0 as the separate CFR for RedCap UEs.
	R2-2311248
Further clarification on RedCap CFR for MBS Broadcast [RedCapMBS_Bcast]
Qualcomm Incorporated
CR
Rel-18
38.331
17.6.0
4388
-
B
TEI18, NR_MBS-Core, NR_redcap-Core

· The CR is merged with previously in-principle agreed TEI18 CR on this topic

DISCUSSION on what to do if Redcap BWP does not contain CORESET#0 and initial BWP:

· Option 1: not possible to configure Redcap CFR for MBS broadcast (Xiaomi CR)

· Option 2: CFR can still be CORESET#0 or larger than CORESET#0 (Huawei CR)

· Option 3: CFR for Redcap is CORESET#0 (QCM CR)
· We go with option 3


Reusing existing search space for MCCH/MTCH in the initial DL BWP for the case mentioned should be quite straightforward [1, 2]. However, a detailed analysis based on current ASN.1 design indicates a different story.
If the same search space is to be used for both non-RedCap UE and RedCap UE, it implies the same CORESET (ID) (as configured inside the SearchSpace). For CORESET to be shared, there are 3 possible choices: 
· CORESET#0.
· Common CORESET configured in initial DL BWP (one for non-RedCap UE, RedCap UE respectively). The common CORESET configured in initial DL BWP for RedCap UE might not cover CORESET#0
· Common CORESET-ext in SIB20 should be always larger than CORESET#0 by definition. 
That means only CORESET#0 or the common CORESET configured in initial DL BWP can be our choice. And it eventually means the same SS and CORESET (i.e., same DCI for MCCH) are used for non-RedCap UE and (e)RedCap UEs.

Observation 1 If existing search space for MCCH/MTCH configured in the initial DL BWP for non-RedCap UEs is to be reused for RedCap UEs, only CORESET#0 or the common CORESET configured in initial DL BWP can be configured as the CORESET, which eventually means the same search space / same CORESET is to be reused for both types of UEs.
RAN2 had an agreement that for G-RNTI, network might be able to use different G-RNTI even for the same service.
	R2-2304779
Open Issues on RedCap CFR for MBS Broadcast
CATT, CBN
discussion
Rel-18
TEI18

-
38331 change is in FD in the QC proposal. 

-
38300 change: intentions seems compatible with QC CR. Not clear whether these clarifications are needed or are correctly phrased. There is some support and some requests to check. 

Network shall ensure that the UE doesn’t receive DCIs targeting different CFR for same GRNTI.


However, for MCCH, both UE monitors it based on the same MCCH-RNTI and the same search space/CORESET. And the CFR used for the reception are different, surely (one CFR beyond what RedCap UE can see, and one equal to CORESET#0).

If there is any time domain overlapping, there will be issues: any types of UE sees the DCI for the other types of UE might result in wrong MCCH PDSCH reception, either UE might not be able to receive the PDSCH (based on the wrong RIV/CFR pair), or UE is misled to see one modification notification that it is not supposed to see.
Observation 2 If there is any time domain overlapping, there will be issues for the MCCH reception.

One might say, what if network is smart enough to separate the scheduling in time domain? Well that is theoretically possible. The MCCH for each UE type are separately configured but both are periodically scheduled which however puts a limitation and raise the bar to network implementation.
	MCCH-Config-r17 ::= SEQUENCE {

    mcch-RepetitionPeriodAndOffset-r17   MCCH-RepetitionPeriodAndOffset-r17,

    mcch-WindowStartSlot-r17             INTEGER (0..79),

    mcch-WindowDuration-r17              ENUMERATED {sl2, sl4, sl8, sl10, sl20, sl40,sl80, sl160}     OPTIONAL, -- Need S

    mcch-ModificationPeriod-r17          ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256,

                                         rf512, rf1024, rf2048, rf4096, rf8192, rf16384, rf32768, rf65536}

}

MCCH-RepetitionPeriodAndOffset-r17 ::= CHOICE {

    rf1-r17                                INTEGER(0),

    rf2-r17                                INTEGER(0..1),

    rf4-r17                                INTEGER(0..3),

    rf8-r17                                INTEGER(0..7),

    rf16-r17                               INTEGER(0..15),

    rf32-r17                               INTEGER(0..31),

    rf64-r17                               INTEGER(0..63),

    rf128-r17                              INTEGER(0..127),

    rf256-r17                              INTEGER(0..255)

}


Observation 3 Network might be able to separate the scheduling in time domain. However, it might be hard as  both are periodically scheduled, and it puts a limitation and raise the bar to network implementation.
The solutions are easy, e.g., to separate the scheduling by a separate search space for MCCH/MTCH for (e)RedCap UEs or a separate MCCH-RNTI for RedCap UEs.
3 Conclusion
We have the following way forward solutions, and suggest a discussion based on the following:

· network ensures no time domain overlap of MCCH scheduling for MCCHs.
· introduce a separate search space for MCCH/MTCH for (e)RedCap UEs

· introduce a separate MCCH-RNTI for RedCap UEs. 
Proposal 1 RAN2 to discuss which option to take, to avoid the collision issue of MCCH scheduling for (e)RedCap UE and non-RedCap UE: 1/ network ensures no time domain overlap of MCCH scheduling for MCCHs; 2/ introduce a separate search space for MCCH/MTCH for (e)RedCap UEs; 3/ introduce a separate MCCH-RNTI for (e)RedCap UEs.
For option 1, a note might be needed in spec to reflect the limitation to network.
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