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According to the feature list [1] decided by RAN1 for MBS, RAN1 provided the following two capability bits for the PDSCH processing capability of unicast and MBS.
[image: ]
In this contribution, we provide some clarifications and our understandings on the simultaneous processing capability of FDM-ed/ TDM-ed PDSCHs of unicast and MBS(s).
Discussion
Simultaneous PDSCH processing capability


Figure 1: Feature 33-3-2
According to the Figure 1 illustrated above, feature 33-3-2 is to indicate the support of processing two PDSCHs (i.e. one PDSCH for unicast and one PDSCH for MBS PDSCH) simultaneously within the same slot, for which two PDSCHs are only FDM-ed.


Figure 2: Feature 33-3-3
According to the Figure 2 illustrated above, feature 33-3-3 is to indicate the support of processing multiple PDSCHs simultaneously within the same slot, for which multiple PDSCHs are only TDM-ed.


Figure 3: partially FDM-ed PDSCH + partially TDM-ed PDSCH
From our understanding, the simultaneous processing capability of partially FDM-ed PDSCH + partially TDM-ed PDSCH as illustrated in Figure 3 are not covered by feature 33-3-2 and feature 33-3-3, when the UE indicates either 33-3-2 or 33-3-3 or both. More UE implementation complexity is required in order to support partially FDM-ed PDSCH + partially TDM-ed PDSCH. One example of chipset implementation is that the chipset would buffer the PDSCHs of each OFDM symbol (i.e. in the unit of OFDM symbol) one by one after FFT. As illustrated in the right figures of Figure 1 and Figure 2 for feature 33-3-2 and feature 33-3-3, a single pipeline is used for the FIFO buffer management/processing. In order to support partially FDM-ed PDSCH + partially TDM-ed PDSCH as illustrated in Figure 3, the chipset would need two FIFO buffers or two pipelines for managing one FIFO buffer, and this would require much more implementation efforts for the chipset. If RAN1 decides to support partially FDM-ed PDSCH + partially TDM-ed PDSCH afterwards, RAN2 can add extra capability bit by RAN1’s request.
Proposal 1: RAN2 is kindly requested to confirm the understanding that the simultaneous processing capability of partially FDM-ed PDSCH + partially TDM-ed PDSCH (including overlapping between unicast and MBS and between multiple group-common PDSCHs) are not covered by feature 33-3-2 and feature 33-3-3, when the UE indicates the support of either feature 33-3-2 or feature 33-3-3 or both.
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According to the features of 33-1 and 33-2 as quoted above, the group-common PDSCHs include the followings:
· MCCH-RNTI PDSCH for broadcast
· G-RNTI PDSCH for broadcast
· G-RNTI PDSCH for multicast
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According to the 3GPP TS 38.202 as quoted above, D3/D5/D6 are introduced to cover the UE processing capabilities for multicast (i.e. G-RNTI PDSCH and G-CS-RNTI PDSCH) and broadcast (i.e. MCCH-RNTI PDSCH and G-RNTI PDSCH).
Proposal 2: RAN2 is kindly requested to confirm the understanding that the group-common PDSCHs for feature 33-3-2 and feature 33-3-3 include broadcast PDSCHs of MCCH-RNTI and G-RNTI if the UE supports the broadcast of feature 33-1, and multicast PDSCHs of G-RNTI PDSCH and G-CS-RNTI if the UE supports the multicast of feature 33-2.
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According to the 3GPP TS 38.202 as quoted above, the unicast PDSCH should refer to the PDSCH of C-RNTI, CS-RNTI and MCS-C-RNTI (i.e. D1 or D2).
Proposal 3: RAN2 is kindly requested to confirm the understanding that the unicast PDSCHs for feature 33-3-2 and feature 33-3-3 include unicast PDSCHs of C-RNTI, CS-RNTI and MCS-C-RNTI.

Conclusions
According to the analysis given above, we have the following proposals:
Proposal 1: RAN2 is kindly requested to confirm the understanding that the simultaneous processing capability of partially FDM-ed PDSCH + partially TDM-ed PDSCH (including overlapping between unicast and MBS and between multiple group-common PDSCHs) are not covered by feature 33-3-2 and feature 33-3-3, when the UE indicates the support of either feature 33-3-2 or feature 33-3-3 or both.
Proposal 2: RAN2 is kindly requested to confirm the understanding that the group-common PDSCHs for feature 33-3-2 and feature 33-3-3 include broadcast PDSCHs of MCCH-RNTI and G-RNTI if the UE supports the broadcast of feature 33-1, and multicast PDSCHs of G-RNTI PDSCH and G-CS-RNTI if the UE supports the multicast of feature 33-2.
Proposal 3: RAN2 is kindly requested to confirm the understanding that the unicast PDSCHs for feature 33-3-2 and feature 33-3-3 include unicast PDSCHs of C-RNTI, CS-RNTI and MCS-C-RNTI.
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