[bookmark: _GoBack]3GPP TSG-RAN WG1 Meeting #108-e 	R1-2200918
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]e-Meeting, February 21 – March 3, 2022

Agenda Item:	8.6.2
Source:	Huawei, HiSilicon
Title:	On RAN1 aspects of RAN2 led issues for RedCap
Document for:	Discussion and Decision 

RAN2 progress and RAN1 view
[bookmark: _Ref129681832]In RAN2#106-e meeting, RAN2 has made the following agreements [1]: 
Agreements via email - from offline 106:
1. If a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, measurements are based on CD-SSB for initial RACH resource selection.
2. If a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, PDCCH-ConfigCommon of the separate initial DL BWP includes common search space configuration for RAR.
3. From RAN2 perspective, if a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, it is up to UE implementation to perform new RSRP measurement in a DL BWP associated with CD-SSB before Msg1/A retransmission. 
4. RedCap-specific two-step RACH, if configured, and four-step RACH are always configured in the same BWP.
5. In RRC connected mode NCD-SSB may be configured for a RedCap UE in dedicated DL BWP.
6. For connected mode operation NCD-SSB has the same properties (e.g., ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower) as the corresponding CD-SSB. FFS if an additional property needs to be specified.
7. For connected mode operation if NCD-SSB is configured in a dedicated DL BWP, RedCap UE assumes that “SSB” in QCL-Info IE and “ssb-Index” in RadioLinkMonitoringRS IE refer to the beam with the same index in the NCD-SSB configured in that BWP.
8. For connected mode operation if NCD-SSB is configured in a dedicated DL BWP whose paired UL BWP is configured with RACH-ConfigDedicated, RACH-ConfigCommon or BeamFailureRecovery Config, SSB in that RACH configuration (e.g., in CFRA-SSB-Resource IE or in PRACH-ResourceDedicatedBFR IE) refers to the NCD-SSB configured in that DL BWP.

Agreements:
1. The network may provide absoluteFrequencySSB and ssb-periodicity explicitly for NCD-SSB, i.e., other properties such as PCI, ssb-PBCH-BlockPower, ssb-PositionsInBurst are configured with the same values from serving cell's CD-SSB. FFS for the time offset (feedback from RAN1 might also be received)
2. Send a reply LS to RAN1 (cc: RAN4) indicating that "The use of CSI-RS for cell/beam RLM and measurements is supported from RAN2 signaling standpoint as indicated earlier. RAN4 has informed RAN2 and RAN1 that CSI-RS cannot be used as a standalone mechanism for RRM measurements and existing requirements rely on the presence of SSB signals. RAN2 does not intend to introduce a new mechanism that would enable a RedCap UE to perform CSI-RS based RRM measurements and think that it is up to RAN4 to decide whether RAN1 working assumption regarding the use of CSI-RS in connected mode is acceptable based on the information provided above."
3. Send a LS to RAN4 (Cc: RAN1) to inform that "it is up to UE implementation to perform new RSRP measurement in a DL BWP associated with CD-SSB before Msg1/A retransmission if a RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH." and ask them to check if they need to do anything in their specs.

Working Assumption:
1. The periodicity of NCD-SSB shall be not less than the periodicity of serving cell’s CD-SSB

[bookmark: _Ref481055071][bookmark: OLE_LINK106][bookmark: OLE_LINK111][bookmark: OLE_LINK23][bookmark: OLE_LINK225][bookmark: OLE_LINK226]Regarding the time offset of NCD-SSB, our view is that it should also be configurable by the network, instead of the same as that of CD-SSB. If multiple NCD-SSBs always have the same time offset as CD-SSB, the transmission of NCD-SSBs may occur at the same time as CD-SSB, which forces gNB with significant power at a given time instance. Since the SSB may need higher transmission power than other channels to guarantee the cell coverage and performance, transmission of multiple SSBs at the same time would be impractical in real deployments. Also, there may be imbalanced RedCap loads among cells, therefore some gNBs may transmit multiple SSBs with higher power than some others of neighbouring cells, leading to increased difficulty for handling of inter-cell interference. 
Proposal 1: The time offset of each NCD-SSB is explicitly configurable by the network, which could be different from that of CD-SSB in the same network.
As NCD-SSB is introduced for RedCap UEs to perform RACH procedure and RRM/RLM measurement, only one SSB is sufficient within the active BWP for RedCap UEs. Moreover, if multiple NCD-SSBs are configured within the carrier bandwidth, there may be several NCD-SSBs within the bandwidth of BWP for eMBB UEs, which will raise the PDSCH processing complexity for eMBB UEs with more rate matching patterns, or increase the scheduling complexity for network to avoid the NCD-SSBs overlapping with PDSCH. Therefore, the number of NCD-SSBs for UE to handle needs to be restricted.
Proposal 2: For a RedCap UE, at most one SSB can be configured within its active BWP.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusions
In this contribution, we presented our views on NCD-SSB for RedCap UEs:
Proposal 1: The time offset of each NCD-SSB is explicitly configurable by the network, which could be different from that of CD-SSB in the same network.
Proposal 2: For a RedCap UE, at most one SSB can be configured within its active BWP.
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