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1. Introduction
After RAN2 replied to the LS from RAN1 on NCD-SSB at the last meeting [1], RAN2 further received an LS from RAN1 on the same matter [2]. In their LS, RAN2 is asked to provide feedback on the working assumptions on which RAN1 agreed at the November 2021 meeting, as excerpted below.
	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: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· 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 can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.

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: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· 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 can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.




Meanwhile, a relevant discussion took place at RAN #94e and the following proposals were endorsed [3].
1.	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.
2.	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.
These TSG-RAN decision could be understood that one of the RAN1 working assumptions, as shown below, is dropped from Rel-17, and so RAN2 do not have to provide feedback on this working assumption.
-	Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective.
Thus, this paper discusses the other working assumption, as shown below.
-	A RedCap UE can indicate the following as optional capability:
-	Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
In addition, how to configure DL BWP for RedCap UE is investigated from RAN2 specification viewpoint.
2. Discussion
2.1. RAN1 working assumption on NCD-SSB
For an RRC-configured active DL BWP in RRC_CONNECTED, RAN1 agreement and working assumption are:
-	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 can indicate the following as optional capability:
-	Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
As RAN2 replied in [1], CSI-RS based RLM and measurement per cell or beam is already supported from RAN2 signalling standpoint. Therefore, there is no show-stopper to confirm this working assumption from RAN2 viewpoint. 
Proposal 1:	Reply to RAN1 that the following working assumption is acceptable from RAN2 viewpoint.
-	Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
2.2. Configuration of separate initial DL BWP
According to what RAN1 have agreed so far, a separate initial DL BWP can be configured for RedCap UEs by the following cases.
· Case A:	The separate initial DL BWP includes CD-SSB and the entire CORESET #0.
Figure 1 illustrates an example of Case A in case of multiplexing pattern 1 of SSB and CORESET #0. Similar to the initial DL BWP for legacy UEs as today, RedCap UEs can perform cell (re)selection, acquire SIBs, monitor paging and perform random access via the separate initial DL BWP. This is due to the fact that CD-SSB and CORESET #0 for legacy UEs can be used for RedCap UEs, as well. System information (SIB1 and onwards) can be common to legacy UEs and RedCap UEs, although the search space for other system information can be configured separately for RedCap UEs in the separate initial DL BWP. Likewise, the search spaces for random access and paging can be configured in the separate initial DL BWP. The separate initial DL BWP can work only with the common configuration or both common and dedicated configurations. Thus, BWP configuration option 1 and option 2 (as described in TS 38.331 Annex B2) can be supported for the separate initial DL BWP. Consequently, the following can be observed.
Observation 1:	The idle/inactive mode procedures until establishing an RRC connection can work as in the legacy.


Figure 1:	Separate initial DL BWP with SSB/CORESET #0
· Case B:	The separate initial DL BWP does not include CD-SSB (and the entire CORESET #0 for FR1).
Figure 2 illustrates an example of Case B in case of multiplexing pattern 1 of SSB and CORESET #0. In this case, the following RAN1 agreement is relevant.
-	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: RAN1 assumes REDCAP UE performing Random access in the separate DL BWP does not need to monitor paging in a BWP containing CORESET#0.
Given the TSG-RAN decision mentioned earlier, 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. These agreements can infer the following UE behaviour in the idle and inactive modes.
1.	RedCap UE performs cell (re)selection, SIB acquisition and paging monitoring on the initial DL BWP for legacy UEs where CD-SSB and CORESET #0 are present.
2.	When random access is initiated due to connection establishment/resume, RedCap UE switches to the separate initial DL BWP.
Upon connection establishment/resume, RedCap UE continues to use the separate initial DL BWP where CD-SSB and CORESET #0 are not present. RedCap UE can be configured with RRC-Configured BWPs (BWP #1, #2, and so on) which may or may not include CD-SSB and CORESET #0. 
One of the issues to be highlighted is that RedCap UE has to be configured with two “initial DL BWP (BWP #0)” and has to switch between them, which is different from the existing BWP framework. For this operation to fit into the existing BWP framework, an alternative approach can be envisaged such that for RedCap UE, the separate initial DL BWP is configured as BWP #1 and the initial DL BWP including CD-SSB (and CORESET #0) is configured as BWP #0, by leveraging BWP configuration option #1, as illustrated in Figure 2a. Nonetheless, BWP configuration option #1 cannot be used as it is. This is because the separate initial DL BWP is used for random access before connection setup/resume, whilst an RRC-configured BWP of BWP #1 can be configured after the connection setup/resume, according to the existing BWP configuration option #1. Subsequently, there are pros and cons on both approaches. The following can be observed.
Observation 2:	Two approaches can be considered with regards to configuring BWPs used in IDLE/INACTIVE.
Approach 1:	Configure two initial DL BWPs for RedCap UEs and switches between them
Approach 2:	Use BWP configuration option #1
Observation 3:	Both approaches are pros and cons and cannot be supported by the existing BWP framework as is.
Since this is a configuration aspect, RAN2 needs to investigate and decide a solution. Therefore, the following is proposed.
Proposal 2:	In case the separate initial DL BWP does not include CD-SSB (and the entire CORESET #0 for FR1), RAN2 should work on how to configure two “initial” DL BWP for RedCap UE in IDLE/INACTIVE; One is for cell (re)selection, SIB acquisition and paging monitoring, and the other is for random access due to connection establishment/resume.
The other issue is how to deliver the system information for RedCap UE in RRC_CONNECTED, especially if the search spaces for SIB1 and the other SIB are not configured in an active DL BWP for RedCap UE. Even for that, the existing mechanism of dedicated SIB delivery can be used for RedCap UE.
Observation 4:	The existing dedicated SIB delivery mechanism can be used for RedCap UE, if the search spaces for SIB1 and the other SIB are not configured in an active DL BWP.


Figure 2:	Separate initial DL BWP without SSB/CORESET #0


Figure 2a:	Separate initial DL BWP w/o SSB/CORESET #0 configured by BWP configuration option 1
3. Summary and proposal
This paper discussed the question asked by RAN1 and how to configure BWP for RedCap UE in IDLE/INACTIVE. In summary, the followings were observed and proposed.
On question asked by RAN1:
Proposal 1:	Reply to RAN1 that the following working assumption is acceptable from RAN2 viewpoint.
-	Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities.
On configuration of separate initial DL BWP with CD-SSB and CORESET #0:
Observation 1:	The idle/inactive mode procedures until establishing an RRC connection can work as in the legacy.
On configuration of separate initial DL BWP w/o CD-SSB and CORESET #0:
Observation 2:	Two approaches can be considered with regards to configuring BWPs used in IDLE/INACTIVE.
Approach 1:	Configure two initial DL BWPs for RedCap UEs and switches between them
Approach 2:	Use BWP configuration option #1
Observation 3:	Both approaches are pros and cons and cannot be supported by the existing BWP framework as is.
Proposal 2:	In case the separate initial DL BWP does not include CD-SSB (and the entire CORESET #0 for FR1), RAN2 should work on how to configure two “initial” DL BWP for RedCap UE in IDLE/INACTIVE; One is for cell (re)selection, SIB acquisition and paging monitoring, and the other is for random access due to connection establishment/resume.
Observation 4:	The existing dedicated SIB delivery mechanism can be used for RedCap UE, if the search spaces for SIB1 and the other SIB are not configured in an active DL BWP.
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