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1. Introduction
Regarding the operation in RedCap specific initial BWP, RAN1 has sent a new LS to RAN2, the LS includes the following RAN1 agreements regarding to BWP operation in RRC_CONNECTED state:
	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.
· 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


In addition, for paging monitoring, the following agreements were made in previous RAN2 meetings.
Agreements: ---RAN2#116bis-e
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. 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
In this contribution, we mainly discuss the discrepancy between above RAN1 agreements and RAN2 conclusions for BWP#0 configuration option 2. 
2. Discussion
According to RAN1 and RAN2 conclusions, RedCap UE can be configured with a separate initial DL BWP, the common configuration of this separate initial DL BWP is provided via SIB1. The separate initial DL BWP may and may not contain CD-SSB. In case the separate initial DL BWP does not contain CD-SSB, RedCap UE is expected to perform cell selection based on CD-SSB, and to monitor paging/SIB1/OSI based on the pdcch-ConfigCommon configuration of legacy initial DL BWP, the UE is not expected to monitor paging message from this separate initial DL BWP when the UE is in RRC_IDLE or RRC_INACTIVE states. Therefore, the pdcch-ConfigCommon of separate initial DL BWP only includes common search space for RACH, so when RACH is triggered, the RedCap UE can switch to the separate initial DL BWP to perform RACH. 
Observation 1:  In case the separate initial DL BWP does not contain CD-SSB, RedCap UEs in RRC_IDLE and RRC_INACTIVE are not expected to monitor paging in the separate initial DL BWP. 
Observation 2:  In case the separate initial DL BWP does not contain CD-SSB, pdcch-ConfigCommon of the separate initial DL BWP does not include common search space for Paging. 
The general configuration of this scenario is shown in below figure:


Figure 1 PDCCH-ConfigCommon when separate initial DL BWP does not contain CD-SSB
According to Annex B.2 in TS 38.331, there are two BWP configuration options:
· Option 1: Configure BWP-DownlinkCommon and BWP-UplinkCommon in ServingCellConfigCommon, but do not configure dedicated configurations in BWP-DownlinkDedicated or BWP-UplinkDedicated in ServingCellConfig.
· Option 2: Configure both BWP-DownlinkCommon and BWP-UplinkCommon in ServingCellConfigCommon and configure dedicated configurations in at least one of BWP-DownlinkDedicated or BWP-UplinkDedicated in ServingCellConfig.
For separate initial DL BWP, RAN2 has agreed above Option 1 and Option 2 are also applicable to the configured separate initial DL BWP, which means when a RedCap UE enters RRC_CONNECTED state, the network may or may not configure the BWP dedicated configuration for the separate initial DL/UL BWP. 
Based on RAN1 LS, RAN1 also discussed BWP configuration options and agreed the followings for FR1:
	· 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.
· 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


As we can see, for BWP#0 configuration option 1, RAN1 agreed that a RedCap UE in connected mode can only be configured to monitor paging in separate initial DL BWP when the BWP contains CD-SSB and entire CORESET#0. This is aligned with RAN2 understanding. 
However, for BWP#0 configuration option 2, since separate initial DL BWP is configured with dedicated part, so it can be treated as an RRC configured BWP, and NCD-SSB can be configured when the UE enters RRC_CONNECTED state, so RAN1 agreed in this case, the separate initial DL BWP can also be configured for paging even if the BWP does not contain CD-SSB and entire CORESET#0. 
Therefore, when separate initial DL BWP does not contain CD-SSB, RAN1 thinks the BWP can not be used for paging monitoring when RedCap UE is in RRC_IDLE or RRC_INACTIVE mode, BUT, the BWP can be configured for paging monitoring when RedCap UE is in RRC_CONNECTED UE as long as the separate initial DL BWP is configured with dedicated configuration. 
Observation 3:  In case the separate initial DL BWP does not contain CD-SSB, RAN1 thinks this BWP cannot be used for paging monitoring when a RedCap UE is in RRC_IDLE/INACTIVE state, but, RAN1 thinks this BWP can be used for paging RRC_CONNECTED UEs if the BWP is configured with dedicated part (i.e. BWP configuration option 2).
This is in conflict with RAN2’s understanding and it cannot be supported by current signalling, because paging search space can only be configured in PDCCH common configuration, so it is provided via SIB1 and is applicable to UEs in any RRC states.
Observation 4:  RAN1 agreement is in conflict with RAN2’s understanding and it cannot be supported by current signaling. 
If RAN2 needs to support the scenario mentioned by RAN1, one possible approach is to introduce a separate pagingSearchSpace IE in BWP-DownlinkDedicated configuration. So it can be obtained only by RRC_CONNECTED UEs, the PO mapping relationship is configured based on NCD-SSB. 


Figure 2 One solution for configuring paging SearchSpace for only RRC_CONNECTED UEs
But, before discussing the solution, we suggest to first discuss the necessity of this scenario. 
Based on RAN2 specification, a RRC_CONNECTED UE monitors paging in order to:
· Obtain SI change indication;
· Obtain PWS notification for ETWS and CMAS.
Both of the two cases require the UE to read system information afterwards. However, according to the RAN1 agreement, no matter of 6-1 or 6-1a capable UEs, the UE does not expect to obtain SIB in the separate initial DL BWP BWP (if it does not contain CD-SSB), which means when SI change or ETWS/CMAS occurs, the network still has to use other methods to deliver the concerned SIBs to UE, e.g. either to use dedicated signalling, or to switch the UE to a BWP that contains CD-SSB and CORESET#0. 
Therefore, from RAN2 perspective, the benefit of transmitting paging message to RRC_CONNECTED UEs is questionable. 
Observation 5:  RRC_CONNECTED UEs monitor paging to get SI change indication or PWS notification, but RAN1 thinks there is no SIB transmitted in the separate initial DL BWP (if it does not contain CD-SSB). 
From network perspective, it maybe helpful if paging and SIB1/OSI are transmitted in separate initial DL BWP. But it is waste of resources if these “common” informations can only be applicable to RRC_CONNECTED UEs. 
As we known, RAN1 haven’t discussed the usage of paging for RRC_CONNECTED UEs, given the fact that ASN.1 signalling needs to be frozen soon, and the benefit of paging only RRC_CONNECTED UEs in questionable from RAN2 perspective, we suggest not to support this scenario in RAN2 and reply to RAN1 about our concerns. 
Proposal 1:  RAN2 confirms for separate initial DL BWP does not contain CD-SSB and CORESET#0, the BWP will not be configured for paging no matter the RedCap UE is in RRC_IDLE/INACTIVE or RRC_CONNECTED state.
[bookmark: _GoBack]Proposal 2:  Reply to RAN1 and explain there is no need to support paging connected RedCap UEs in case the separate initial DL BWP does not contain CD-SSB and CORESET#0. 
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  In case the separate initial DL BWP does not contain CD-SSB, RedCap UEs in RRC_IDLE and RRC_INACTIVE are not expected to monitor paging in the separate initial DL BWP. 
Observation 2:  In case the separate initial DL BWP does not contain CD-SSB, pdcch-ConfigCommon of the separate initial DL BWP does not include common search space for Paging. 
Observation 3:  In case the separate initial DL BWP does not contain CD-SSB, RAN1 thinks this BWP cannot be used for paging monitoring when a RedCap UE is in RRC_IDLE/INACTIVE state, but, RAN1 thinks this BWP can be used for paging RRC_CONNECTED UEs if the BWP is configured with dedicated part (i.e. BWP configuration option 2).
Observation 4:  RAN1 agreement is in conflict with RAN2’s understanding and it cannot be supported by current signaling. 
Observation 5:  RRC_CONNECTED UEs monitor paging to get SI change indication or PWS notification, but RAN1 thinks there is no SIB transmitted in the separate initial DL BWP (if it does not contain CD-SSB). 
Proposal 1:  RAN2 confirms for separate initial DL BWP does not contain CD-SSB and CORESET#0, the BWP will not be configured for paging no matter the RedCap UE is in RRC_IDLE/INACTIVE or RRC_CONNECTED state.
Proposal 2:  Reply to RAN1 and explain there is no need to support paging connected RedCap UEs in case the separate initial DL BWP does not contain CD-SSB and CORESET#0. 
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