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Introduction
In RAN1#106-e, the following proposal for separate initial DL BWP was discussed but there was no consensus [1].
High Priority Proposal 2.2-6o:
1. Regarding random access in idle/inactive mode in separate initial DL BWP for RedCap UEs in FR1,
0. If a separate initial DL BWP for RedCap UEs is configured in FR1, is configured for random access, including CORESET/CSS for random access.
0. If the separate initial DL BWP is only configured for random access but not for paging, then the UE will not shall not expect SSB transmission in the separate initial DL BWP.
1. Note: The network may or may not configure SSB in this case.
1. Regarding paging in idle/inactive mode in separate initial DL BWP for RedCap UEs in FR1,
1. From RAN1 perspective, if a separate initial DL BWP for RedCap UEs is configured in FR1, it can be configured for paging, including CORESET/CSS for paging.
1. FFS: If the separate initial DL BWP is configured for paging, then the UE [expects may expect / will not expect shall not expect] SSB transmission in the separate initial DL BWP.
1. FFS: Note: The network may or may not configure SSB in this case.
1. Regarding CORESET#0 and SIB1 in idle/inactive/connected mode for RedCap UEs in FR1,
2. If a separate initial DL BWP for RedCap UEs is configured in FR1, then the UE will not shall not expect it to contain MIB-configured CORESET#0 or SIB1.
0. Note: The network may or may not configure MIB-configured CORESET#0 or SIB1 to be within the separate initial DL BWP.
2. If an RRC-configured DL BWP is configured in FR1, then the UE will not shall not expect it to contain MIB-configured CORESET#0 or SIB1.
1. Note: The network may or may not configure MIB-configured CORESET#0 or SIB1 to be within the RRC-configured DL BWP.
2. In connected mode, the UE is not required to monitor CORESET#0 periodically for SI updates.
2. FFS: How SI update notifications are indicated to RedCap UEs
1. Regarding connected mode in an RRC-configured active DL BWP for a RedCap UE in FR1,
3. Whether the UE can expect SSB transmission in the RRC-configured active DL BWP depends on its UE capabilities (e.g., whether it supports FG 6-1a or only FG 6-1).
0. A UE not supporting operation without SSB transmission in the RRC-configured active DL BWP may expect SSB transmission in the RRC-configured active DL BWP.
0. This corresponds to mandatory RedCap UE feature.
0. A UE optionally supporting operation without SSB transmission in the RRC-configured active DL BWP will not shall not expect SSB transmission in the RRC-configured active DL BWP.
1. This corresponds to optional RedCap UE feature.
3. FFS: For BWP#0 configuration option 1, whether the UE can expect SSB transmission in the separate initial DL BWP when it is used in connected mode
Note: According to 38.331 Annex B.2, BWP#0 is considered to be an RRC-configured BWP in BWP#0 configuration option 2 but not in BWP#0 configuration option 1.

In RAN#93-e, the following proposals [2] were discussed regarding initial DL BWP for RedCap UE without any conclusion:
Proposal-1: If RedCap UE offloading within carrier is supported in R17, remove restriction on mandatory presence of CORESET#0 by MIB in active BWP on a PCell, UE monitors for CSS (if configured) in commonCORESET(s) configured by pdcch-ConfigCommon with the following R15/R16 principles 
· RedCap UE does not monitor for SIB1 in an active BWP if not provided with searchSpaceSIB1 in that BWP 
· RedCap UE does not monitor for OSI in an active BWP if not provided with searchSpaceOtherSystemInformation in that BWP
· RedCap UE does not monitor for paging in active BWP if not provided with pagingSearchSpace in that BWP
· RedCap UE does not monitor for RAR in an active BWP if not provided with ra-SearchSpace in that BWP

Proposal-2: If RedCap UE offloading within carrier is supported in R17, at least in RRC connected mode and in RedCap UE’s active BWP, a RedCap UE with baseline capability expects gNB to transmit an SSB within the active BWP. 
Note: This is the same as for R15/R16 UE

Discussion
Regarding DL BWP for RedCap UE, the following proposals were made and discussed during RAN#93 without any conclusion [2]. These proposals are in line with legacy UE behavior in Rel-15.
Proposal-1: If RedCap UE offloading within carrier is supported in R17, remove restriction on mandatory presence of CORESET#0 by MIB in active BWP on a PCell, UE monitors for CSS (if configured) in commonCORESET(s) configured by pdcch-ConfigCommon with the following R15/R16 principles 
· RedCap UE does not monitor for SIB1 in an active BWP if not provided with searchSpaceSIB1 in that BWP 
· RedCap UE does not monitor for OSI in an active BWP if not provided with searchSpaceOtherSystemInformation in that BWP
· RedCap UE does not monitor for paging in active BWP if not provided with pagingSearchSpace in that BWP
· RedCap UE does not monitor for RAR in an active BWP if not provided with ra-SearchSpace in that BWP

Proposal-2: If RedCap UE offloading within carrier is supported in R17, at least in RRC connected mode and in RedCap UE’s active BWP, a RedCap UE with baseline capability expects gNB to transmit an SSB within the active BWP. 
Note: This is the same as for R15/R16 UE


It is our understanding, RedCap UE basically follows the same UE behavior as non-RedCap UE except for what is explicitly agreed.

Proposal:
· Baseline of RedCap UE behavior should be the same as legacy UE.

Regarding Proposal-1 of the proposal, apart from the purpose, it would be beneficial to confirm UE behavior on monitoring common search space sets as a base for further discussion. These UE behaviors should be still valid for RedCap UE and can be reused for RedCap UE as they are.

Proposal:
· Confirm RedCap UE follows the same UE behavior as non-RedCap UE on monitoring common search spaces as specified in [3]
· For a DL BWP, if a UE is not provided searchSpaceSIB1 for Type0-PDCCH CSS set by PDCCH-ConfigCommon, the UE does not monitor PDCCH candidates for a Type0-PDCCH CSS set on the DL BWP
· For a DL BWP, if a UE is not provided searchSpaceOtherSystemInformation for Type0A-PDCCH CSS set, the UE does not monitor PDCCH for Type0A-PDCCH CSS set on the DL BWP
· For a DL BWP, if a UE is not provided ra-SearchSpace for Type1-PDCCH CSS set, the UE does not monitor PDCCH for Type1-PDCCH CSS set on the DL BWP
· If a UE is not provided pagingSearchSpace for Type2-PDCCH CSS set, the UE does not monitor PDCCH for Type2-PDCCH CSS set on the DL BWP.


Regarding proposal-2, as noted in the proposal, it is the same behavior as non-RedCap UE. It is our understanding that RedCap UE in general will not be required enhanced UE behavior than non-RedCap UE. In our opinion, it will be baseline that RedCap UE may expect what non-RedCap UE may. For non-RedCap UE, SSB is always transmitted within the initial DL BWP. So it should be also baseline for RedCap UE.

Proposal:
· Within active BWP, RedCap UE may generally expect what non-RedCap UE may

Proposal:
· RedCap UE may always expect either CD-SSB in MIB-configured initial DL BWP or non-CD-SSB within the initial DL BWP for RedCap UE

In the rest of this document, we discuss about High Priority Proposal 2.2-6o in RAN1#106-e.

1.	Regarding random access in idle/inactive mode in separate initial DL BWP for RedCap UEs in FR1,
a. If a separate initial DL BWP for RedCap UEs is configured in FR1, is configured for random access, including CORESET/CSS for random access.
b. If the separate initial DL BWP is configured for random access but not for paging, then the UE shall not expect SSB transmission in the separate initial DL BWP.
i. Note: The network may configure SSB in this case.



Sub-bullet 1-a: If a separate initial DL BWP would be used during initial access, a Type1-PDCCH CSS set would be needed on the separate initial DL BWP as well as RO on the corresponding separate initial UL BWP for random access. On the other hand, whether RedCap UE monitors RAR should depend on whether Type1-PDCCH CSS set is configured or not according to existing specification. One minor comment is subject is missing for this sub-bullet.
Sub-bullet 1-b: whether an SSB is transmitted in the separate initial DL BWP would be irrelevant to paging. On the other hand, in our opinion, UE may expect SSB within a separate initial DL BWP as non-RedCap UE may.

Proposal: 
Regarding bullet 1 of High Priority Proposal 2.2-6o in RAN1#106-e,
· update the sub-bullet a as follows:
a. If a separate initial DL BWP for RedCap UEs is configured in FR1, it may beis configured for random access, including CORESET/Type1-PDCCH CSS set for RARrandom access and RO on the corresponding separate initial UL BWP.
· remove the sub-bullet b as whether an SSB is transmitted in the separate initial DL BWP would be irrelevant to paging

2.	Regarding paging in idle/inactive mode in separate initial DL BWP for RedCap UEs in FR1,
a. From RAN1 perspective, if a separate initial DL BWP for RedCap UEs is configured in FR1, it can be configured for paging, including CORESET/CSS for paging.
b. FFS: If the separate initial DL BWP is configured for paging, then the UE [may expect / shall not expect] SSB transmission in the separate initial DL BWP.
i. FFS: Note: The network may configure SSB in this case.


Sub-bullet 2-a: we prefer more explicit description of CSS.
Sub-bullet 2-b: same comment as sub-bullet 1-b.

Proposal: 
Regarding bullet 2 of High Priority Proposal 2.2-6o in RAN1#106-e,
· Update the sub-bullet a to be more specific as follows:
a. From RAN1 perspective, if a separate initial DL BWP for RedCap UEs is configured in FR1, it can be configured for paging, including CORESET/Type2-PDCCH CSS set for paging.
· Remove the sub-bullet b as whether an SSB is transmitted in the separate initial DL BWP would be irrelevant to paging

3.	Regarding CORESET#0 and SIB1 in idle/inactive/connected mode for RedCap UEs in FR1,
a. If a separate initial DL BWP for RedCap UEs is configured in FR1, then the UE shall not expect it to contain MIB-configured CORESET#0 or SIB1.
i. Note: The network may configure MIB-configured CORESET#0 or SIB1 to be within the separate initial DL BWP.
b. If an RRC-configured DL BWP is configured in FR1, then the UE shall not expect it to contain MIB-configured CORESET#0 or SIB1.
i. Note: The network may configure MIB-configured CORESET#0 or SIB1 to be within the RRC-configured DL BWP.
c. In connected mode, the UE is not required to monitor CORESET#0 periodically for SI updates.
i. FFS: How SI update notifications are indicated to RedCap UEs


Sub-bullet 3-a/b: these bullets look to prohibit RedCap to use MIB-configured CORESET#0. However it would not be the intention. Whether RedCap UE uses MIB-configured CORESET#0 would depend on configuration of a DL BWP. If the DL BWP is configured to include whole RB of the MIB-configured CORESET#0 as in the note, RedCap UE would use the MIB-configured CORESET#0 and Type0-PDCCH CSS set according to existing specification.
Sub-bullet 3-c-i: the existing specification supports SI update via dedicated signaling.
Proposal:
Regarding bullet 3 of High Priority Proposal 2.2-6o in RAN1#106-e,
· Sub-bullet 3-a and 3-b would be replaced with the following:
· Whether a RedCap UE uses MIB-configured CORESET#0 and Type0-PDCCH CSS set depends whether active DL BWP for RedCap UE contains whole RB of MIB-configured CORESET#0 according to existing specifications
· On sub-bullet 3-c-i, the existing specification supports SI update via dedicated signaling

4.	Regarding connected mode in an RRC-configured active DL BWP for a RedCap UE in FR1,
a. Whether the UE can expect SSB transmission in the RRC-configured active DL BWP depends on its UE capabilities (e.g., whether it supports FG 6-1a or only FG 6-1).
i. A UE not supporting operation without SSB transmission in the RRC-configured active DL BWP may expect SSB transmission in the RRC-configured active DL BWP.
· This corresponds to mandatory RedCap UE feature.
ii. A UE optionally supporting operation without SSB transmission in the RRC-configured active DL BWP will not shall not expect SSB transmission in the RRC-configured active DL BWP.
· This corresponds to optional RedCap UE feature.
b. FFS: For BWP#0 configuration option 1, whether the UE can expect SSB transmission in the separate initial DL BWP when it is used in connected mode


Main-bullet 4: it is not clear if the RRC-configured active DL BWP contains common configuration or not. For example, with BWP#0 configuration option 1, RRC-configured active DL BWP does not contain common configuration, while with BWP#0 configuration option 2, RRC-configured active DL BWP may contain both common and dedicated BWP configuration. We assume the main-bullet 4 is intended for additional BWP other than BWP#0 without common configuration.

Proposal:
Regarding bullet 4 of High Priority Proposal 2.2-6o in RAN1#106-e, clarify the main bullet as follows:
· Regarding connected mode in an RRC-configured additional active DL BWP without common configuration for a RedCap UE in FR1,


Summary
Proposal:
· Baseline of RedCap UE behavior should be the same as legacy UE.

Proposal:
· Confirm RedCap UE follows the same UE behavior as non-RedCap UE on monitoring common search spaces as specified in [TS38.213]
· For a DL BWP, if a UE is not provided searchSpaceSIB1 for Type0-PDCCH CSS set by PDCCH-ConfigCommon, the UE does not monitor PDCCH candidates for a Type0-PDCCH CSS set on the DL BWP
· For a DL BWP, if a UE is not provided searchSpaceOtherSystemInformation for Type0A-PDCCH CSS set, the UE does not monitor PDCCH for Type0A-PDCCH CSS set on the DL BWP
· For a DL BWP, if a UE is not provided ra-SearchSpace for Type1-PDCCH CSS set, the UE does not monitor PDCCH for Type1-PDCCH CSS set on the DL BWP
· If a UE is not provided pagingSearchSpace for Type2-PDCCH CSS set, the UE does not monitor PDCCH for Type2-PDCCH CSS set on the DL BWP.

Proposal:
· RedCap UE may expect/depend on what non-RedCap UE may

Proposal:
· RedCap UE may always expect either CD-SSB of MIB-configured initial DL BWP or non-CD-SSB in the initial DL BWP for RedCap UE within its bandwidth

Proposal: 
Regarding bullet 1 of High Priority Proposal 2.2-6o in RAN1#106-e,
· update the sub-bullet a as follows:
a. If a separate initial DL BWP for RedCap UEs is configured in FR1, it may beis configured for random access, including CORESET/Type1-PDCCH CSS set for RARrandom access and RO on the corresponding separate initial UL BWP.
· remove the sub-bullet b

Proposal: 
Regarding bullet 2 of High Priority Proposal 2.2-6o in RAN1#106-e,
· Update the sub-bullet a to be more specific as follows:
a. From RAN1 perspective, if a separate initial DL BWP for RedCap UEs is configured in FR1, it can be configured for paging, including CORESET/Type2-PDCCH CSS set for paging.
· Remove the sub-bullet b

Proposal:
Regarding bullet 3 of High Priority Proposal 2.2-6o in RAN1#106-e,
· Sub-bullet 3-a and 3-b would be replaced with the following:
· Whether a RedCap UE uses MIB-configured CORESET#0 and Type0-PDCCH CSS set depends whether active DL BWP for RedCap UE contains whole RB of MIB-configured CORESET#0 according to existing specifications
· On sub-bullet 3-c-i, the existing specification supports SI update via dedicated signaling

Proposal:
Regarding bullet 4 of High Priority Proposal 2.2-6o in RAN1#106-e, clarify the main bullet as follows:
· [bookmark: _GoBack]Regarding connected mode in an RRC-configured additional active DL BWP without common configuration for a RedCap UE in FR1,
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