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1. Introduction
In RAN2#116bis-e, companies discussed the potential RAN2 impact of supporting separate initial BWP and NCD-SSB and made the following agreements:
	Agreements:
For idle/inactive UEs:
1.	A RedCap UE in idle/inactive mode monitors paging only in an initial BWP (default or RedCap specific) associated with CD-SSB and performs cell (re-)selection and measurements on the CD-SSB
2.	If a RedCap-specific initial UL BWP is configured for RACH, RedCap UEs shall use only the RedCap-specific initial UL BWP to perform RACH.
3.	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.
4.	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.
5.	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. 
6.	RedCap-specific two-step RACH, if configured, and four-step RACH are always configured in the same BWP.
For idle/inactive UEs:
7.	In RRC connected mode NCD-SSB may be configured for a RedCap UE in dedicated DL BWP.
8.	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.
9.	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.
10.	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.


Since NCD-SSB and separate initial BWP operation are newly introduced, besides above conclusions, there are many open issues need further discussion. Since most open issues are discussed under pre-meeting email discussion, in this contribution, we mainly discuss the other remaining issues and corresponding RAN2 impacts. 
2. Separate initial BWP
Issue 1: how to configure the RedCap-specific initial BWP for RedCap UEs.
Currently, the signaling of RedCap-specific initial BWP is not captured in the running TS 38.331 CR. Based on TS 38.331, for legacy initial BWP, the common part of legacy initial BWP can be provided via SIB1 (in ServingCellConfigCommonSIB) or RRC dedicated signaling (in ServingCellConfigCommon), and the dedicated part of legacy initial BWP are configured only via RRC dedicated signaling (in ServingCellConfig). 
For RedCap-specific initial BWP, we think the same signaling structure can be applied. 
Observation 1:  Same as legacy initial BWP, the common part of RedCap-specific initial DL&UL BWP can be configured via SIB1 and RRC dedicated signaling, and the dedicated part is configured only via RRC dedicated signaling. 
During offline discussion in RAN2#116bis-e meeting, regarding how to signal the RedCap-specific initial BWP configuration, some company proposed to support delta configuration in order to save SIB1 size, which means if a field in RedCap-specific initial BWP is absent, the UE should follow the field signaled in legacy initial BWP. 
We tend to agree with the motivation, but we think it is very hard to support delta configuration, because currently, all parameters in system information are considered as “Need R” by default. To support “delta”, we need to identify that the absent of which parameters means “release”, and the absence of which parameters means “using the one from legacy”, this requires much more effort. In addition, most physical channel or RS configurations are configured according to the boundary of BWP in frequency domain, and the configuration will be different due to the different LocationAndBandwidth configuration of RedCap-specific BWP. 
So for simplicity, we suggest to only consider full configuration approach.
Proposal 1: 	For RedCap-specific BWP, both common and dedicate configuration are provided using full configuration. Delta configuration compared to legacy initial BWP is not supported. 
Issue 2: how to configure the pdcch-ConfigCommon in case RedCap-Specific initial BWP contains CD-SSB?
For the case that RedCap-specific initial BWP does not contain any SSB, RAN2 made agreement that pdcch-ConfigCommon only include the common search space configuration for RAR. But for the case that RedCap specific initial BWP contains CD-SSB, it is unclear how to provide pdcch-ConfigCommon configuration to UE? Since the UE still monitors paging/SIB1/OSI based on CD-SSB, it is unclear whether the UE should follow the configuration of legacy initial BWP or RedCap-specific initial BWP?


Figure 1: RedCap-specific initial DL BWP contains CD-SSB
We have discussed issue 2 in our previous contribution [2].
For RAR reception, it makes sense to allow the network to configure a separate “ra-SearchSpace” in the separate initial DL BWP because the RACH resource can be configured separately. 
For paging monitoring, as indicated by RAN1, the separate initial DL BWP can be used for paging reception. So in our view, even though the separate initial DL BWP contains entire CORESET#0, the network is allowed to configure a separate “pagingSearchSpace” configuration of the separate initial DL BWP. In this case, RedCap UE will ignore the pagingSearchSpace configuration provided in legacy initial DL BWP.
For SIB1 and OSI, since separate initial DL BWP still contains CORESET#0, RedCap UEs are assumed to receive the same SIB1 and OSI message as non-RedCap UEs. Regarding how to set the CSS of SIB1/OSI in PDCCH-ConfigCommon of separate initial DL BWP, there are two options:
· Option 1: The PDCCH-ConfigCommon of separate initial DL BWP (always) includes searchSpaceSIB1 and searchSpaceOtherSystemInformation, absence of corresponding field means the UE does not monitor SIB1/OSI;
· Option 2: The PDCCH-ConfigCommon of separate initial DL BWP does not include searchSpaceSIB1 and searchSpaceOtherSystemInformation, the UE always follow the SIB1/OSI CSS configuration provided in PDCCH-ConfigCommon of legacy initial DL BWP. 
The principle of Option 1 is aligned with current field descriptions, and Option 1 also implies that it is up to the network to ensure the SIB1/OSI CSS configuration of separate initial DL BWP to be aligned with the configurations of legacy initial DL BWP. While for Option 2, the UE is required to read and follow the PDCCH configuration from two BWPs, and if Option 2 is adopted, the field descriptions of searchSpaceSIB1 and searchSpaceOtherSystemInformation need to be updated accordingly. For simplicity, we suggest to adopt Option 1. 
In summary, it is recommended to confirm the support of scenario 1 in RAN2. 
Proposal 2: 	In case RedCap-specific initial DL BWP contains CD-SSB, the PDCCH-ConfigCommon should include common search space configurations for paging, RAR, SIB1 and OSI. Absence of the field means the UE does not receive corresponding message (same as in legacy). For SIB1 and OSI, the search space configurations are aligned with the configurations in legacy initial DL BWP. 
Issue 3: Cell barring check when RedCap-specific initial BWP is configured?
According TS 38.331, legacy UE can determine whether NR cell is barred based on the bandwidth of initial BWP and cell specific CBW. 
	TS 38.331 section 5.2.2.4.2	Actions upon reception of the SIB1
2>	if the UE supports an uplink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which
-	is smaller than or equal to the carrierBandwidth (indicated in uplinkConfigCommon for the SCS of the initial uplink BWP), and which
-	is wider than or equal to the bandwidth of the initial uplink BWP, and
2>	if the UE supports a downlink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15] and TS 38.101-2 [39]) which
-	is smaller than or equal to the carrierBandwidth (indicated in downlinkConfigCommon for the SCS of the initial downlink BWP), and which
-	is wider than or equal to the bandwidth of the initial downlink BWP, and
     *** omit non-related part ***
2>	else:
3>	consider the cell as barred in accordance with TS 38.304 [20]; and
3>	perform barring as if intraFreqReselection is set to notAllowed;


So only if the UE supports a BW that is smaller than or equal to cell specific CBW, and it is wider than or equal to the BW of initial BWP, the UE can access the cell. 
For RedCap UEs, if RedCap-specific initial BWP is configured, it is natural to use the RedCap-specific initial BWP to determine the baring status of the cell. So we propose.
Proposal 3: 	If RedCap-specific initial BWP is configured, the cell barring determination is performed based on the bandwidth of RedCap-specific initial BWP instead of legacy initial BWP. 
Issue 4: Can network only configure the common part of RedCap-specific initial BWP (without dedicated part)? 
For legacy initial BWP, according to TS 38.331 annex B, the UE may be configured with only common part of #BWP0, in this case, #BWP0 is not considered as a RRC configured BWP, and the network can configure up to 4 dedicated BWPs to the UE. 
For RedCap-specific initial BWP, to avoid IoT problem, we would like to clarify whether this mechanism can be applied or not? In general, there are two options:
· Option 1: [Not applicable] For RRC Connected UE, if RedCap-specific initial BWP is configured, it must include both common and dedicated part. In this case, the network can configure up to 3 dedicated BWPs;
· Option 2: [Applicable] For RRC Connected UE, the network is allowed to not provide dedicated configuration of RedCap-specific initial BWP to UE, in this case, RedCap-specific initial BWP is not considered as a RRC configured BWP, and the network can configure up to 4 dedicated BWPs. 
Option 1 is simpler from specification point of view, but Option 2 can provide more flexibility to the network. For Option 2, without updating BWP-ID field, the BWP-ID of RedCap-specific initial BWP should use the same value as legacy initial BWP (e.g. ID=0).  
We don’t have strong preference between the two options, but to avoid IoT problem, it is worth to clarify and make it clear in specification. 
Proposal 4: 	For RedCap in RRC Connected mode, to discuss whether the network is allowed to only configure the common part of RedCap-specific initial BWP (as for legacy initial BWP).
Issue 5: Whether RedCap UE should mandatorily support RedCap-Specific initial BWP?
This issue appears because some company proposes to discuss the UE behavior if RedCap UE does not support the signaled RedCap-specific initial BWP. 
In our view, RedCap specific initial BWP is per-cell deployed, not per-UE. The main reason for using RedCap UE is because legacy initial BWP does not RedCap access (e.g. due to large bandwidth). Considering the MIB and SIB1 messages are commonly transmitted for a cell, when network deploys RedCap feature by configuring a RedCap-specific initial BWP in SIB1, the network will set the RedCap indications in system information (e.g. RedCap specific IFRI, cell barred indication for 1Rx/2Rx), these are based on the assumption that all RedCap UEs should support RedCap-specific initial BWP. If some RedCap UEs do not support RedCap-specific initial BWP, they will be misled by the indications in SIB. And such problem is unsolvable. 
So from network perspective, we think RedCap capable UEs should mandatorily support RedCap-specific initial BWP. Various UE types will cause much more complexity to the network, and makes this feature hard to be implemented. 
Proposal 5: 	RedCap UE should mandatorily support RedCap-Specific initial BWP.
3. NCD-SSB
For RRC Connected RedCap UE, as agreed in RAN1/2, the network can configure NCD-SSB when the BWP does not contain CD-SSB, the motivation is facilitate the UE to perform RLM/BFD…etc based on SSB. So RedCap UE is not forced to support CSI-RS based operation, and measurement gap can be avoid as much as possible. 
During pre-meeting email discussion [1], there is a question relates to the configuration framework of NCD-SSB, and the assumption is to provide NCD-SSB configuration in BWP-DownlinkDedicated, which means it is per-BWP configured. However, we don’t’ think such configuration makes sense, mostly because the network may configure multiple BWPs contain the same NCD-SSB. 
In legacy NR, for non-RedCap UEs, the network can configure more than one dedicated BWPs that cover the same CD-SSB. Similarly, for RedCap UEs, we think the network can also configure multiple BWPs containing the same NCD-SSB (shown in below figure). 


Figure 2 Example of BWP configuration for RedCap UE
Observation 2:  Similar to non-RedCap UEs, for RedCap UEs, the network may configure multiple BWPs containing the same NCD-SSB. 
For CD-SSB, the SSB configuration is defined in FrequencyInfoDL, this IE is per-cell configured and common for all BWP. In addition, FrequencyInfoDL is contained in both ServingCellConfigCommon and ServingCellConfigCommonSIB. 
FrequencyInfoDL ::=                 SEQUENCE {
    absoluteFrequencySSB                ARFCN-ValueNR                  OPTIONAL,   -- Cond SpCellAdd
    frequencyBandList                   MultiFrequencyBandListNR,
    absoluteFrequencyPointA             ARFCN-ValueNR,
    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    ...
}
For NCD-SSB, based on current conclusion, it can only be configured for RRC Connected UEs, not for idle/inactive UEs, so it cannot be added to FrequencyInfoDL. Regarding the signaling of NCD-SSB configuration, there are two options:
· Option 1: Per-Cell configured. The NCD-SSB frequency and periodicity are defined in ServingCellConfig, the network and the UE can determine the association between BWP and SSB based on the location in frequency domain.  
· Option 2: Per-BWP configured. The NCD-SSB frequency and periodicity are defined in BWP-DownlinkDedicated, for multiple BWPs that contains the same NCD-SSB, the parameters in those BWPs should be configured with the same value. 
In our view, Option 1 is more straightforward and aligned with the configuration of CD-SSB. We don’t prefer Option 2 because it requires the network to signal duplicated configuration in BWPs. And no clear benefit is foreseen. Thus, we propose:
Proposal 6: 	NCD-SSB is per cell configured, not per BWP. The frequency and periodicity configuration of NCD-SSB can be defined in ServingCellConfig.
For NCD-SSB, the other questions are:
· Q1: whether the network can configure multiple NCD-SSBs for the UE (not for RRM purpose)? Like RedCap UE1 in below figure.
· Q2: If answers “Yes” to Q1, whether the network can configure a BWP that contains two SSBs (can be NCD-SSB or CD-SSB)? Like RedCap UE2 in below figure. 


Figure 3 Example of NCD-SSB and BWP configuration for RedCap UE
For Q1, we actually prefer to finalize single NCD-SSB scenario in RAN2 first. Because we don’t have sufficient time to investigate the potential impact due to supporting multiple NCD-SSBs. But even if it is supported, for Q2, we strongly suggest not to consider it in Rel-17. First, each SSB has 20PRBs, it takes ~5MHz (SCS=15kHz) or ~10MHz (SCS=30kHz) in frequency domain. For RedCap UEs that supports up to 20MHz in FR1, it is not likely the network will deploy two SSBs within 20MHz bandwidth because SSB is very power/resource consuming. On the other hand, support of this scenario brings more complexities, like RAN2 needs to discuss how to determine the SSB used for RLM, BFD and QCL source, whether it can be dynamically changed? Considering there is only one meeting left, we suggest not to consider this scenario in Rel-17. 
Proposal 7: 	One BWP contains more than one SSBs (e.g. CD-SSB and/or NCD-SSB) is not supported in Rel-17.
4. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  Same as legacy initial BWP, the common part of RedCap-specific initial DL&UL BWP can be configured via SIB1 and RRC dedicated signaling, and the dedicated part is configured only via RRC dedicated signaling. 
Observation 2:  Similar to non-RedCap UEs, for RedCap UEs, the network may configure multiple BWPs containing the same NCD-SSB. 
Proposal 1: 	For RedCap-specific BWP, both common and dedicate configuration are provided using full configuration. Delta configuration compared to legacy initial BWP is not supported. 
Proposal 2: 	In case RedCap-specific initial DL BWP contains CD-SSB, the PDCCH-ConfigCommon should include common search space configurations for paging, RAR, SIB1 and OSI. Absence of the field means the UE does not receive corresponding message (same as in legacy). For SIB1 and OSI, the search space configurations are aligned with the configurations in legacy initial DL BWP. 
Proposal 3: 	If RedCap-specific initial BWP is configured, the cell barring determination is performed based on the bandwidth of RedCap-specific initial BWP instead of legacy initial BWP. 
Proposal 4: 	For RedCap in RRC Connected mode, to discuss whether the network is allowed to only configure the common part of RedCap-specific initial BWP (as for legacy initial BWP).
Proposal 5: 	RedCap UE should mandatorily support RedCap-Specific initial BWP.
Proposal 6: 	NCD-SSB is per cell configured, not per BWP. The frequency and periodicity configuration of NCD-SSB can be defined in ServingCellConfig.
Proposal 7: 	One BWP contains more than one SSBs (e.g. CD-SSB and/or NCD-SSB) is not supported in Rel-17.
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