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Introduction
In this contribution, we discuss the remaining issues on support of Reduced Capability NR Devices.

The remaining issues on reduced maximum UE bandwidth
This Section discusses the remaining issues related to the reduced maximum UE bandwidth. Hereafter, the terminology “initial BWP” means the BWP with index 0 (i.e. BWP#0) including the BWP#0 configured by dedicated-RRC for unicast purpose (i.e. BWP#0 configuration option 2). The terminology “during initial access” means the stage before Msg4 (including Msg4), and “after initial access” means the stage after Msg4.

SSB presence
Capturing the existing agreements for SSB presence
The text in current 38.213 does not completely include the agreements on SSB presence in RAN1#108e and RAN1#109e. The agreements on SSB presence in RAN1#108e were initially captured in the draft of 38.213 after RAN1#108e, but companies failed to achieve the consensus for the text in 38.213 due to different understanding of agreements. In RAN1#109e, companies provided the text proposals but still failed to achieve the consensus due to the limited time. Therefore, this part of text in current 38.213 is still controversial. Moreover, in RAN1#109e, the new agreements on SSB presence were not captured in current 38.213.
The following RAN1#107e agreements mean that SSB may not present for monitoring Type1-PDCCH. They are captured in current 38.213, but need to be polished.
	RAN1#107e Agreement:
· For FR1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· […]
· […]
· Note: if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· […]

RAN1#107e Agreement:
· For FR2,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
· […]
· […]
· Note: For SSB and CORESET#0 multiplexing pattern 1, if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
· Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
· […]


The following RAN1#108e agreements mean that SSB is present for monitoring Type2-PDCCH on separate initial DL BWP in connected mode for BWP configuration option 1. They are not complete in current 38.213.
	RAN1#108e Agreement:
· […]
· For BWP#0 configuration option 1,
· For FR1,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.
· For FR2,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.


The following RAN1#109e agreements mean that SSB is present or not for monitoring PDCCH (except for Type2-PDCCH) based on UE capability on separate initial DL BWP in connected mode for BWP configuration option 1. In our view, they do not override the above RAN1#108e agreements for Type2-PDCCH according to RAN2 agreements. They are not captured in current 38.213.
	RAN1#109e Agreement:
· For FR1, for BWP#0 configuration option 1,
· In connected mode, a RedCap UE supporting FG 28-1 but not FG 28-1a does not expect to operate in a separate initial DL BWP that does not include CD-SSB and the entire CORESET#0.
· In connected mode, a RedCap UE supporting both FG 28-1 and FG 28-1a is able to operate in a separate initial DL BWP that does not include CD-SSB and the entire CORESET#0.
· For FR2, for BWP#0 configuration option 1,
· In connected mode, a RedCap UE supporting FG 28-1 but not FG 28-1a does not expect to operate in a separate initial DL BWP that does not include CD-SSB.
· In connected mode, a RedCap UE supporting both FG 28-1 and FG 28-1a is able to operate in a separate initial DL BWP that does not include CD-SSB.


The following RAN1#108e note (keeping RAN1#107e agreements) mean that whether SSB is present or not based on UE capability on an active DL BWP in connected mode (including on separate initial DL BWP in connected mode for BWP configuration 2. As a Note, they are captured in current 38.213, but need to be polished.
	RAN1#108e Note: For BWP#0 configuration option 2,
· For FR1,
· For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB
· For FR2,
· For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB


It is the common understanding that the above agreements are not complete in current 38.213. Companies would like to accomplish them during RAN1#110 meeting.
Observation 1: The existing agreements on SSB presence from RAN1#107 to now are to be captured in RAN1 spec.
Furthermore, from RAN1 perspective, the usage of NCD-SSB are the same as that of CD-SSB, e.g. T/F tracking and L1 measurement. That is why it is common understanding that NCD-SSB has been already supported by RAN1 specs since R15. Therefore, the text differentiating CD-SSB and NCD-SSB can be avoided as much as possible. Under this rules, “if the initial DL BWP does not CD-SSB, UE does/does not expect NCD-SSB…” can be simplified as “UE does/does not expect SSB”.
Observation 2: It is better to avoid the text differentiating CD-SSB and NCD-SSB as much as possible in RAN1 spec.

Mixed with CORESET#0/SIB presence
It can be observed that above agreements shown in the boxes mentioned the presence of CORESET#0/SIB. However, RAN plenary and RAN2 have widely discussed paging/SIB/OSI reception for RedCap UEs. It was agreed in RAN#94e that paging and cell reselection should rely on CD-SSB.
	Scheme 1 (i.e. UE in IDLE and INACTIVE monitors paging in an initial BWP associated with CD-SSB) is adopted for further work in Rel-17. Scheme 2 (i.e. UE in IDLE and INACTIVE monitors paging in an initial BWP associated with NCD-SSB) is not considered further in Rel-17.
RAN2 should work on the assumption that the cell reselection measurements and cell ranking are performed based on measurements on the CD-SSB. This applies for intra- and inter-frequency measurements, and for IDLE and INACTIVE states.


Further, based on above RAN plenary conclusion and RAN1’s agreements mentioned CORESET#0, the consensus was achieved in RAN2 that paging/SIB1/OSI should be received in the initial DL BWP containing CORESET#0. The following update in 38.331 shows that paging/SIB1/OSI search space can be only configured in the BWP containing CD-SSB and CORESET#0.
	pagingSearchSpace
ID of the Search space for paging (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive paging in this BWP (see TS 38.213 [13], clause 10). This field is absent for the RedCap specific initial DL BWP, if it does not include CD-SSB and the entire CORESET#0.
searchSpaceSIB1
ID of the search space for SIB1 message. In the initial DL BWP of the UE′s PCell, the network sets this field to 0. If the field is absent, the UE does not receive SIB1 in this BWP. (see TS 38.213 [13], clause 10). This field is absent for the RedCap specific initial DL BWP, if it does not include CD-SSB and the entire CORESET#0.
searchSpaceOtherSystemInformation
ID of the Search space for other system information, i.e., SIB2 and beyond (see TS 38.213 [13], clause 10.1) If the field is absent, the UE does not receive other system information in this BWP. This field is absent for the RedCap specific initial DL BWP, if it does not include CD-SSB and the entire CORESET#0.


The discussion on paging/SIB1/OSI reception in the separate initial DL BWP could be ongoing in the next RAN2 meetings.
Since RAN2 has been discussed and is discussing paging/SIB1/OSI reception, paging/SIB1/OSI and the related CORESET#0 presence can be left to RAN2 spec, and the mentioned CORESET#0/SIB in the following RAN1 agreements may not be captured in RAN1 spec.
	RAN1#107e Agreement:
· For FR1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.	Comment by Spreadtrum: The condition of “if it does not include CD-SSB and the entire CORESET#” can interpret itself	Comment by Spreadtrum: 38.331 says that paging/SIB1/OSI search space is monitored in the BWP containing the entire CORESET#0 and CD-SSB
· […]
RAN1#107e Agreement:
· For FR2,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.	Comment by Spreadtrum: Like above comments
· […]



	RAN1#108e Agreement:
· […]
· For BWP#0 configuration option 1,
· For FR1,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.	Comment by Spreadtrum: Live above comments
· For FR2,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.	Comment by Spreadtrum: This part is controversial to 38.331


[bookmark: _GoBack]For the following RAN1 agreements, it seems controversial to the SSB presence assumption for paging reception, or it can override the SSB presence assumption for paging reception. And if this about the constrains of configuration of the separate initial DL BWP, it may be better to be captured in RAN2 spec.
	RAN1#109e Agreement:
· For FR1, for BWP#0 configuration option 1,
· In connected mode, a RedCap UE supporting FG 28-1 but not FG 28-1a does not expect to operate in a separate initial DL BWP that does not include CD-SSB and the entire CORESET#0.
· In connected mode, a RedCap UE supporting both FG 28-1 and FG 28-1a is able to operate in a separate initial DL BWP that does not include CD-SSB and the entire CORESET#0.
· For FR2, for BWP#0 configuration option 1,
· In connected mode, a RedCap UE supporting FG 28-1 but not FG 28-1a does not expect to operate in a separate initial DL BWP that does not include CD-SSB.
· In connected mode, a RedCap UE supporting both FG 28-1 and FG 28-1a is able to operate in a separate initial DL BWP that does not include CD-SSB.


Therefore, we have the following observation.
Observation 3: Due to RAN2 conclusions, RAN2 spec update and RAN1 UE features update, the parts on paging/SIB/OSI in RAN1 agreements may not be captured in RAN1 spec.
In fact, even if the entire CORESET#0 are included in the initial DL BWP, whether UE can receive paging/SIB1/OSI is still up to higher layers parameters, e.g. DownlinkConfigCommonSIB. Hence, RAN1 spec is not so meaningful regarding higher layers parameters for paging/SIB1/OSI.
Observation 4: RAN1 spec is not so meaningful regarding higher layers parameters for paging/SIB1/OSI.
Considering above observations, we think CORESET#0/SIB presence is not necessarily to be captured in RAN1 spec.
Observation 5: It is better not to capture CORESET#0/SIB presence in RAN1 spec.

SSB presence for SDT
There could be RF retuning for CD-SSB processing during SDT. If the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0, RedCap UE needs to retune RF to process CD-SSB outside the separate initial DL BWP for T/F tracking and serving cell measurement.
· According to RAN1/RAN2 agreements, RedCap UE can perform random access without SSB in the separate initial DL BWP due to short duration of random access. This rule may be also applied to RA-SDT, since RA-SDT is assumed having short duration as well. Hence, it can be left to UE implementation.
· Also, it may be acceptable that RedCap UE performs CG-SDT without SSB in the separate initial DL BWP, since CG-SDT is assumed having short duration as well. Hence, it can be left to UE implementation.
According above discussion, there could be no need to optimize RA-SDT or CG-SDT regarding CD-SSB processing. In other words, like during random access, RedCap UE does not expect the SSB during SDT.
Proposal 1: RedCap UE does not expect the SSB during SDT, if CD-SSB is absent.
As summary, our Text Proposal for SSB presence is shown in Appendix A.1, which is based on the Text Proposal 10 in [1].
Proposal 2: Consider the Text Proposal in Appendix A.1 for SSB presence (including the existing agreements and possible new agreement on SDT).

Center frequency alignment during random access and SDT
For TDD, the center frequency alignment between DL BWP and UL BWP has been described since R15.
	For unpaired spectrum operation, a UE does not expect to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the BWP-Id of the DL BWP is same as the BWP-Id of the UL BWP.


In fact, it has been explicitly discussed for non-RedCap UE in R15 that whether CORESET#0 has the same center frequency as the initial UL BWP during random access in idle/inactive mode. There is no consensus, and companies do not think there is spec impact since non-RedCap UE can open a wider RF bandwidth to cover both CORESET#0 and the initial UL BWP.
However, this implication is not true for RedCap UE, since RedCap UE cannot open a wider RF bandwidth to cover both CORESET#0 and initial UL BWP in general cases. For ease of RedCap UE implementation (avoiding RF retuning), we support that the center frequencies of the initial DL BWP and the initial UL BWP  can be the same during random access, no matter whether locationAndBandwidth of the initial DL BWP is same as CORESET#0 or not. Similarly, it should be also applied during SDT.
According to the following descriptions in 38.331:
	initialDownlinkBWP-RedCap
If present, RedCap UEs use this DL BWP instead of initialDownlinkBWP. If the locationAndBandwidth of this BWP contains the entire CORESET#0, the UE applies the locationAndBandwidth upon reception of this field (e.g. to determine the frequency position of signals described in relation to this locationAndBandwidth) but it keeps CORESET#0 until after reception of RRCSetup/RRCResume/RRCReestablishment. Otherwise, i.e., if the locationAndBandwidth of this BWP does not contain the entire CORESET#0, the UE uses this BWP for receiving DL messages during initial access (Msg2, MsgB, Msg4) and after initial access.
If absent, RedCap UEs use initialDownlinkBWP provided that it does not exceed the RedCap UE maximum bandwidth (see also clause 5.2.2.4.2).


We list some cases to show the UE behaviors in details during random access and SDT in idle/inactive mode.
· If the separate initial DL BWP (RedCap specific initial DL BWP) is not configured, RedCap UE uses the legacy initial DL BWP (the initial DL BWP for non-RedCap UE), and locationAndBandwidth of the legacy initial DL BWP applies CORESET#0 in idle/inactive mode. In this case, CORESET#0 may or may not have different center frequency with the initial UL BWP. If the center frequencies of the initial DL BWP and the initial UL BWP are the same during random access and SDT, RedCap UE does not need to retune RF during random access and SDT.
· If the separate initial DL BWP is configured (also shown by figure in Appendix A.5.) and
· (Case 1) if the separate initial DL BWP contains the entire CORESET#0, locationAndBandwidth of the initial DL BWP applies CORESET#0 in idle/inactive mode. In this case, CORESET#0 may or may not have different center frequency with the initial UL BWP. If the center frequencies of the initial DL BWP and the initial UL BWP are the same during random access and SDT, RedCap UE does not need to retune RF during random access and SDT.
· (Case 2 including Case 2-1 and Case 2-2) if the separate initial DL BWP does not contain the entire CORESET#0,
· During random access and SDT, different from above, the separate initial DL BWP is used. Hence, according to current 38.213, the center frequencies of the initial DL BWP and the initial UL BWP are the same during random access and SDT.
According above discussion, to avoid the RF retuning during SDT, we support that the center frequencies of the initial DL BWP and the initial UL BWP are the same during random access and SDT.
Proposal 3: For TDD, additional descriptions on that the center frequencies of the initial DL BWP and the initial UL BWP are the same during random access and SDT is needed, to cope with the existing description on the center frequency alignment in 38.213. Consider the Text Proposal in Appendix A.2.

If the separate initial DL BWP does not CORESET#0
Missing part of RAN2 spec for using the separate initial DL BWP during SDT
As shown in Section 2.2, if the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0, RedCap UE uses the separate initial DL BWP during SDT, but the text is missing now. It should be noted that RAN2 spec is complete for using the separate initial UL BWP during SDT, since in any case RedCap UE uses the separate initial UL BWP once configured.
	initialUplinkBWP-RedCap
If present, RedCap UEs use this UL BWP instead of initialUplinkBWP.
If absent, RedCap UEs use initialUplinkBWP provided that it does not exceed the RedCap UE maximum bandwidth (see also clause 5.2.2.4.2).


Hence, we propose to capture that in this case RedCap UE uses the separate initial DL BWP during SDT (see Appendix 3).
Proposal 4: If the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0, RedCap UE uses the separate initial DL BWP during SDT. Consider the Text Proposal in Appendix A.3.

Missing part of RAN2 spec for Paging/SIB1/OSI reception
As shown in Section 2.2, if the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0 or CD-SSB (according to RAN2 agreement), RedCap UE monitors paging/SIB1/OSI search space in a “virtual” initial DL BWP.  In the “virtual” initial DL BWP, all parameters in initialDownlinkBWP should be applied for paging/SIB1/OSI except for locationAndBandwidth. The locationAndBandwidth should contain CORESET#0 and CD-SSB. In fact SCS and CP length are both equal to CORESET#0 according to current spec. As two important parameters, pdcch-ConfigCommon and pdsch-ConfigCommon should be applied for paging/SIB1/OSI reception (see Appendix A.3).
However, this missing part of RAN2 spec for paging/SIB1/OSI reception in this case will cause the following problems.
· First, if definition of the “virtual” initial DL BWP is missing, it will cause the ambiguity of UE behavior of monitoring paging/SIB1/OSI.
· The definition of the “default” initial DL BWP in 38.213 is not suitable for the “virtual” initial DL BWP.
	If a UE is not provided initialDownlinkBWP, an initial DL BWP is defined by a location and number of contiguous PRBs, starting from a PRB with the lowest index and ending at a PRB with the highest index among PRBs of a CORESET for Type0-PDCCH CSS set, and a SCS and a cyclic prefix for PDCCH reception in the CORESET for Type0-PDCCH CSS set; otherwise, the initial DL BWP is provided by initialDownlinkBWP.


· The descriptions in 38.331 do not provide the definition of the “virtual” initial DL BWP.
	initialDownlinkBWP-RedCap
If present, RedCap UEs use this DL BWP instead of initialDownlinkBWP. If the locationAndBandwidth of this BWP contains the entire CORESET#0, the UE applies the locationAndBandwidth upon reception of this field (e.g. to determine the frequency position of signals described in relation to this locationAndBandwidth) but it keeps CORESET#0 until after reception of RRCSetup/RRCResume/RRCReestablishment. Otherwise, i.e., if the locationAndBandwidth of this BWP does not contain the entire CORESET#0, the UE uses this BWP for receiving DL messages during initial access (Msg2, MsgB, Msg4) and after initial access.
If absent, RedCap UEs use initialDownlinkBWP provided that it does not exceed the RedCap UE maximum bandwidth (see also clause 5.2.2.4.2).


· In RAN2 agreements, condition that RedCap UE monitors paging/SIB1/OSI not in the separate initial DL BWP is “if the separate initial DL BWP does not include CD-SSB and CORESET#0”, instead of “if the separate initial DL BWP does not include CORESET#0”. The implicit interpretation of the descriptions in 38.331 is not correct.
	RAN2 confirms that if RedCap-specific initial DL BWP does not contain CD-SSB and CORESET#0, then this BWP will not be configured with a paging search space in any RRC state. In this case, the RedCap UE in RRC_CONNECTED state is not required to read paging.


· Second, the statement that “RedCap UEs use this DL BWP instead of initialDownlinkBWP” is not accurate for this case, since RedCap UEs use initialDownlinkBWP for paging/SIB1/OSI reception indeed. The original intention of the statement that “RedCap UEs use this DL BWP instead of initialDownlinkBWP” may be to tell RedCap UE does not need to read any configuration from the legacy initial DL BWP, but it is not accurate any more for this case. If we mention nothing on this exceptional case, RedCap UE may have misleading that it does not need to read any configuration from the legacy initial DL BWP in any cases, which is not true. RAN2 agreements did only say that if the separate initial DL BWP contains the entire CORESET#0 and CD-SSB, RedCap UE does not need to read pdcch-ConfigCommon from the legacy initialDL BWP. 
	In case RedCap-specific initial DL BWP contains CD-SSB and CORESET#0, PDCCH-ConfigCommon is included in the configuration of RedCap-specific initial DL BWP. RedCap UEs don't need to read the PDCCH-ConfigCommon configuration from legacy initial BWP if RedCap-specific initial BWP is signaled


· Third, for SSB/CORESET#0 multiplexing pattern 2/3, the “virtual” initial DL BWP should wider than CORESET#0 to contain FDMed SSB and CORESET#0, which can be found in figures in Appendix A.5/A.6/A.7. The implicit interpretation such as “locationAndBandwidth is equal to CORESET#0” is not correct. Instead, locationAndBandwidth should be equal to frequency span of CORESET#0 and CD-SSB.
Therefore, we propose to complete the UE behaviors for paging/SIB1/OSI reception in this case (see Appendix A.3).
Proposal 5: If the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0 or CD-SSB, RedCap UE uses the “virtual” initial DL BWP for paging/SIB1/OSI reception. Consider the Text Proposal in Appendix A.3.

Missing part of RAN2 spec for CORESET#0 absence
If the separate initial DL BWP does not contain the entire CORESET#0 or CD-SSB, RedCap UE needs to read CORESET#0 configuration from the legacy initial DL BWP at least for paging/SIB1/OSI reception. CORESET#0 associated to CD-SSB should be unique in a cell. Even in RAN1 spec, UE behaviours related to CORESET#0 is special and like cell specific.
Therefore, CORESET#0 configuration in the separate initial DL BWP (see Appendix A.4) is not necessary.
Proposal 6: If the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0 or CD-SSB, CORESET#0 configuration is absent for the separate initial DL BWP. Consider the Text Proposal in Appendix A.3.
In addition, the additional CORESET configured by commonControlResourceSet is not confined in CORESET#0, since CORESET#0 is not entirely included in the separate initial DL BWP. Hence, the additional CORESET is not confined in CORESET#0.
Proposal 7: If the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0 or CD-SSB, the additional CORESET is not confined in CORESET#0 configuration. Consider the Text Proposal in Appendix A.3.

No autonomous BWP switching
If the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0 or CD-SSB, there could be BWP switching (RF retuning) for paging/SIB1/OSI receptions during random access and SDT, since paging/SIB1/OSI search space is configured in the “virtual” initial DL BWP during random access and SDT. However, the autonomous BWP switching at UE side is not supported, and thus UE does not monitor paging/SIB1/OSI search space during random access and SDT in this case according to current spec. Hence, we need to clarify that UE does not need to perform the autonomous BWP switching in this case.
Proposal 8: Clarify that “If the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0 or CD-SSB, RedCap UE does not need to perform the autonomous BWP switching”.

[bookmark: _Ref494215420][bookmark: _Ref502921678][bookmark: _Ref502921460]Conclusion
As the conclusion, we have the following observations.
Observation 1: The existing agreements on SSB presence from RAN1#107 to now are to be captured in RAN1 spec.
Observation 2: It is better to avoid the text differentiating CD-SSB and NCD-SSB as much as possible in RAN1 spec.
Observation 3: Due to RAN2 conclusions, RAN2 spec update and RAN1 UE features update, the parts on paging/SIB/OSI in RAN1 agreements may not be captured in RAN1 spec.
Observation 4: RAN1 spec is not so meaningful regarding higher layers parameters for paging/SIB1/OSI.
Observation 5: It is better not to capture CORESET#0/SIB presence in RAN1 spec.

As the conclusion, we have the following proposals:
SSB presence
Proposal 1: RedCap UE does not expect the SSB during SDT, if CD-SSB is absent.
Proposal 2: Consider the Text Proposal in Appendix A.1 for SSB presence (including the existing agreements and possible new agreement on SDT).
Center frequency alignment during random access and SDT
Proposal 3: For TDD, additional descriptions on that the center frequencies of the initial DL BWP and the initial UL BWP are the same during random access and SDT is needed, to cope with the existing description on the center frequency alignment in 38.213. Consider the Text Proposal in Appendix A.2.
If the separate initial DL BWP does not contain CORESET#0
Proposal 4: If the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0, RedCap UE uses the separate initial DL BWP during SDT. Consider the Text Proposal in Appendix A.3.
Proposal 5: If the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0 or CD-SSB, RedCap UE uses the “virtual” initial DL BWP for paging/SIB1/OSI reception. Consider the Text Proposal in Appendix A.3.
Proposal 6: If the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0 or CD-SSB, CORESET#0 configuration is absent for the separate initial DL BWP. Consider the Text Proposal in Appendix A.3.
Proposal 7: If the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0 or CD-SSB, the additional CORESET is not confined in CORESET#0 configuration. Consider the Text Proposal in Appendix A.3.
Proposal 8: Clarify that “If the separate initial DL BWP is configured and if the separate initial DL BWP does not contain the entire CORESET#0 or CD-SSB, RedCap UE does not need to perform the autonomous BWP switching”.
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Appendix
A.1  Text Proposal for SSB presence
We have the following Text Proposal based on 38.213-h20 [2].
 <Start of Text Proposal>
[bookmark: _Toc106629503]17.1	RedCap UE procedures
<Unchanged parts are omitted>
<The following paragraph captures that SSB may not present in idle/inactive mode>
For an initial DL BWP provided by initialDownlinkBWP-RedCap in DownlinkConfigCommonSIB, if a UE monitors PDCCH according to a Type1-PDCCH CSS set or a CCS set by sdt-CG-SearchSpace or a USS set by sdt-CG-SearchSpae and does not monitor PDCCH according to Type2-PDCCH CSS set, the UE does not expectassumes that the initial DL BWP does notto include SS/PBCH blocks or the CORESET with index 0. If the UE monitors PDCCH according to Type2-PDCCH CSS set, the UE assumes that the initial DL BWP 	Comment by Spreadtrum: This sentence is to capture RAN1#107e agreements:
RAN1#107e Agreement:
For FR1,
For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
[…]
[…]
Note: if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
[…]

RAN1#107e Agreement:
For FR2,
For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
If it is configured for random access while not for paging in idle/inactive mode, RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.
[…]
[…]
Note: For SSB and CORESET#0 multiplexing pattern 1, if a separate initial/RRC configured DL BWP is configured to contain the entire CORESET#0, CD-SSB is expected by RedCap UE.
Note: The network may choose to configure SSB or MIB-configured CORESET#0 or SIB1 to be within the respective DL BWP.
[…]	Comment by Spreadtrum: For SDT	Comment by Spreadtrum: CORESET#0/SIB presence can be reflected in RAN2 spec
-	includes a SS/PBCH block and the CORESET with index 0 if the UE used the SS/PBCH block to obtain SIB1
-	includes a SS/PBCH block and does not include the CORESET with index 0 if the initial DL BWP does not include the SS/PBCH block the UE used to obtain SIB1

<The following paragraph captures that SSB is present for monitoring Type2-PDCCH on separate initial DL BWP in connected mode for BWP configuration option 1>
For an initial DL BWP provided by initialDownlinkBWP-RedCap in DownlinkConfigCommonSIB but not provide by BWP-DownlinkDedicated, if a UE in RRC_CONNECTED state monitors PDCCH according to Type2-PDCCH CSS set, the UE expects the initial DL BWP to include SS/PBCH blocks.	Comment by Spreadtrum: This sentence is to capture RAN1#108e agreements:
RAN1#108e Agreement:
[…]
For BWP#0 configuration option 1,
For FR1,
For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.
For FR2,
For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.
<The following paragraph captures that SSB is present or not for monitoring PDCCH except for Type2-PDCCH based on UE capability on separate initial DL BWP in connected mode for BWP configuration option 1>
For an initial DL BWP provide by initialDownlinkBWP-RedCap in DownlinkConfigCommonSIB but not provide by BWP-DownlinkDedicated, if a UE in RRC_CONNECTED state monitors PDCCH except for Type2-PDCCH CSS set, the UE expects the initial DL BWP to include SS/PBCH blocks, unless the UE indicates a capability to operate in the active DL BWP without receiving SS/PBCH blocks.	Comment by Spreadtrum: The sentence is to capture RAN1#109e agreements:
RAN1#109e Agreement:
For FR1, for BWP#0 configuration option 1,
In connected mode, a RedCap UE supporting FG 28-1 but not FG 28-1a does not expect to operate in a separate initial DL BWP that does not include CD-SSB and the entire CORESET#0.
In connected mode, a RedCap UE supporting both FG 28-1 and FG 28-1a is able to operate in a separate initial DL BWP that does not include CD-SSB and the entire CORESET#0.
For FR2, for BWP#0 configuration option 1,
In connected mode, a RedCap UE supporting FG 28-1 but not FG 28-1a does not expect to operate in a separate initial DL BWP that does not include CD-SSB.
In connected mode, a RedCap UE supporting both FG 28-1 and FG 28-1a is able to operate in a separate initial DL BWP that does not include CD-SSB.
<The following paragraph captures that SSB is present or not based on UE capability on an active DL BWP in connected mode (including on separate initial DL BWP in connected mode for BWP configuration 2)>
For an active DL BWP provided by BWP-DownlinkDedicated, a UE in RRC CONNECTED state expectsassumes that the active DL BWP to includes a SS/PBCH blocks, unless the UE indicates a capability to operate in the DL BWP without receiving an SS/PBCH blocks, and does not include the CORESET with index 0. If the active DL BWP includes SS/PBCH blocks provided by NonCellDefiningSSB, an SS/PBCH blocks among them and an SS/PBCH block among SS/PBCH blocks that the UE used to obtain SIB1 have the same quasi-colocation properties, if they have the same index.	Comment by Spreadtrum: RAN1#108e agreements kept the RAN1#107e agreements for BWP configuration option 2:
 RAN1#108e Note: For BWP#0 configuration option 2,
For FR1,
For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB
For FR2,
For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB	Comment by Spreadtrum: The sentence is to capture RAN1#108e agreements:
RAN1#108e Agreement:
A RedCap UE supports existing applicable mandatory feature(s) that are based on SSB using NCD-SSB (including NCD-SSB based measurements) as mandatory feature(s) in an RRC-configured DL BWP that does not include CD-SSB.
NCD-SSB is ‘QCL’-ed with CD-SSB when the NCD-SSB and CD-SSB share the same SSB index.
Note: RAN1 assumes that NCD-SSB is configured by higher layer
<Unchanged parts are omitted>

A.2  Text Proposal for center frequency alignment during random access and SDT
We have the following Text Proposal based on 38.213-h20 [2].
 <Start of Text Proposal>
17.1	RedCap UE procedures
<Unchanged parts are omitted>
For unpaired spectrum operation, a UE expects to receive a configuration where the center frequency for an initial DL BWP, in which the UE is configured to monitor PDCCH for Type1-PDCCH CSS set or a CSS set by sdt-SearchSpace or a USS set by sdt-CG-SearchSpace, is same as the center frequency for an initial UL BWP, in which the UE may transmit Msg1/Msg3, MsgA or PUSCH transmission in RRC_INACTIVE state.	Comment by Spreadtrum: The sentence is to reflect that center frequencies are the same for initial DL BWP and initial UL BWP during random access and SDT
<Unchanged parts are omitted>

A.3  Text Proposal for “If the separate initial DL BWP does not CORESET#0” (in 38.331)
We have the following Text Proposal based on 38.331-h10 [3].
<Start of Text Proposal>
[bookmark: _Toc60777158][bookmark: _Toc100930042][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
<Unchanged parts are omitted>
	initialDownlinkBWP-RedCap
If present, RedCap UEs use this DL BWP instead of initialDownlinkBWP. If the locationAndBandwidth of this BWP contains the entire CORESET#0, the UE applies the locationAndBandwidth upon reception of this field (e.g. to determine the frequency position of signals described in relation to this locationAndBandwidth) but it keeps CORESET#0 until after reception of RRCSetup/RRCResume/RRCReestablishment. Otherwise, i.e., if the locationAndBandwidth of this BWP does not contain the entire CORESET#0, the UE uses this BWP for receiving DL messages during initial access (Msg2, MsgB, Msg4 and that for SDT) and after initial access. If the locationAndBandwidth of this BWP does not contain the entire CORESET#0 and CD-SSB, the UE uses initialDownlinkBWP instead of this DL BWP for receiving paging/SIB1/OSI and applies the locationAndBandwidth equal to frequency span of CORESET#0 and CD-SSB.	Comment by Spreadtrum: uses the separate initial DL BWP during SDT
If absent, RedCap UEs use initialDownlinkBWP provided that it does not exceed the RedCap UE maximum bandwidth (see also clause 5.2.2.4.2).


<Unchanged parts are omitted>
	commonControlResourceSet
An additional common control resource set which may be configured and used for any common or UE-specific search space. If the network configures this field, it uses a ControlResourceSetId other than 0 for this ControlResourceSet. The network configures the commonControlResourceSet in SIB1 so that it is contained in the bandwidth of CORESET#0. For the RedCap specific initial DL BWP, if it does not include CD-SSB and the entire CORESET#0, the additional common control resource set is not contained in the bandwidth of CORESET#0.


<Unchanged parts are omitted>
	controlResourceSetZero
Parameters of the common CORESET#0 which can be used in any common or UE-specific search spaces. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0) controlResourceSetZero can be used in search spaces configured in other DL BWP(s) than the initial DL BWP if the conditions defined in TS 38.213 [13], clause 10 are satisfied. This field is absent for the RedCap specific initial DL BWP, if it does not include CD-SSB and the entire CORESET#0.


<Unchanged parts are omitted>

A.4  IEs for initial DL BWPs
The IEs for initial DL BWPs in 38.331-h10 [3] are shown as follows.
	DownlinkConfigCommonSIB ::=     SEQUENCE {
    frequencyInfoDL                 FrequencyInfoDL-SIB,
    initialDownlinkBWP              BWP-DownlinkCommon,
    bcch-Config                     BCCH-Config,
    pcch-Config                     PCCH-Config,
    ...,
    [[
    pei-Config-r17                  PEI-Config-r17                         OPTIONAL,     -- Need R
    initialDownlinkBWP-RedCap-r17   BWP-DownlinkCommon                     OPTIONAL      -- Need R
    ]]
}

BWP-DownlinkCommon ::=              SEQUENCE {
    genericParameters                   BWP,
    pdcch-ConfigCommon                  SetupRelease { PDCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    pdsch-ConfigCommon                  SetupRelease { PDSCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    ...
}

PDCCH-ConfigCommon ::=              SEQUENCE {
    controlResourceSetZero              ControlResourceSetZero                                  OPTIONAL,   -- Cond InitialBWP-Only
    commonControlResourceSet            ControlResourceSet                                      OPTIONAL,   -- Need R
    searchSpaceZero                     SearchSpaceZero                                         OPTIONAL,   -- Cond InitialBWP-Only
    commonSearchSpaceList               SEQUENCE (SIZE(1..4)) OF SearchSpace                    OPTIONAL,   -- Need R
    searchSpaceSIB1                     SearchSpaceId                                           OPTIONAL,   -- Need S
    searchSpaceOtherSystemInformation   SearchSpaceId                                           OPTIONAL,   -- Need S
    pagingSearchSpace                   SearchSpaceId                                           OPTIONAL,   -- Need S
    ra-SearchSpace                      SearchSpaceId                                           OPTIONAL,   -- Need S



A.5  Firgures showing the different cases for the separate initial DL BWP in idle/inactive mode
SSB/CORESET#0 multiplexing pattern 1:
[image: ]
SSB/CORESET#0 multiplexing pattern 2/3:
[image: ]

A.6  Firgures showing the different cases for the separate initial DL BWP in idle/inactive and connected mode (BWP#0 configuration option 1)
SSB/CORESET#0 multiplexing pattern 1:
[image: ]
SSB/CORESET#0 multiplexing pattern 2/3:
[image: ]

A.7  Firgures showing the different cases for the separate initial DL BWP in idle/inactive and connected mode (BWP#0 configuration option 2)
SSB/CORESET#0 multiplexing pattern 1:
[image: ]
SSB/CORESET#0 multiplexing pattern 2/3:
[image: ]
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