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Discussion and Decision
1 Introduction

In RAN1 #106bis-e, the following working assumption and agreement were made [1].
Working Assumption

· For a cell that allows a RedCap UE to access, network can configure a separate initial DL BWP for RedCap UEs in SIB.

· Working assumption: It can be used during initial access

· It can be used after initial access.

· It is no wider than the maximum RedCap UE bandwidth.
· FFS: It is always configured if the initial DL BWP for non-RedCap UEs is wider than the maximum RedCap UE bandwidth.

· This applies to both TDD and FDD (including FD FDD and HD FDD) cases.

· Working assumption: It applies at least after initial access for FR1 when MIB configured CORESET#0 is included
Agreement

· Send an LS to RAN2 and RAN4 to ask about the feasibility of using NCD-SSB instead of CD-SSB for idle/inactive/connected mode procedures for serving and non-serving cells for a Rel-17 RedCap UE operating with an initial or non-initial DL BWP not containing CD-SSB.

· Draft the LS until Tuesday 19th October.

· Indicate in the LS that a response is needed before RAN1#107-e.

· Indicate in the LS both option 1 and option 2
· For FR1, following options:

· Option 1:

· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0),

· RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.

· For an RRC-configured active DL BWP (if it does not include CD-SSB and the entire CORESET#0),

· RedCap UE does NOT expect it to contain SSB/CORESET#0/SIB.

· Option 2:

· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0),

· 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.

· 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.

· If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB.

· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0),

· RedCap UE expects it to contain NCD-SSB for serving cell [FFS: or CSI-RS or measurement gap configuration] but not 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.

· FFS: For Option 1 and Option 2, whether RedCap UE can/cannot expect SSB under certain other conditions, e.g., for SSB monitoring periodicity (i.e., SMTC configuration) and DRX cycle

· FFS: Whether additional mechanism for SI update or how SI update notifications and/or SI updates are signaled to RedCap UEs

· FFS: FR2 case

In this contribution we discuss aspects related to signaling SI update.

2 Discussion
In current NR specification, the UE monitors paging within the CORESET#0 bandwidth, which is contained within the initial DL BWP. For RedCap UEs, according to the above working assumption from RAN1 #106bis-e, the network can configure a separate initial DL BWP in SIB. In this case, as discussed in our companion contribution [2], our view is that the separate initial BWP can also be used for paging if a CORESET and CSS (with pagingSearchSpace) are configured for the DL BWP, and the initial DL BWP does not need to include CORESET#0.
In RAN1 #106bis-e, two options were agreed for a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0). With either option, whether an additional mechanism for SI update is necessary or how SI update notifications and/or SI updates are signaled to RedCap UEs is FFS.

When system information is modified, UEs are notified of the change through a short message transmitted in PDCCH with or without an associated paging message in DCI format 1_0 with CRC scrambled by a P-RNTI. The 8-bit Short Messages field in the DCI is defined as in Table 1.

Table 1. Short Messages (Table 6.5-1 in [3])
	Bit
	Short Message

	1
	systemInfoModification

If set to 1: indication of a BCCH modification other than SIB6, SIB7 and SIB8.

	2
	etwsAndCmasIndication

If set to 1: indication of an ETWS primary notification and/or an ETWS secondary notification and/or a CMAS notification.

	3
	stopPagingMonitoring

This bit can be used for only operation with shared spectrum channel access and if nrofPDCCH-MonitoringOccasionPerSSB-InPO is present.

If set to 1: indication that the UE may stop monitoring PDCCH occasion(s) for paging in this Paging Occasion as specified in TS 38.304 [20], clause 7.1.

	4 – 8
	Not used in this release of the specification, and shall be ignored by UE if received.


The DCI also includes a 2-bit Short Messages Indicator field, which is interpreted according to Table 2.

Table 2. Short Message indicator (Table 7.3.1.2.1-1 in [4])
	Bit field
	Short Message indicator

	00
	Reserved

	01
	Only scheduling information for Paging is present in the DCI

	10
	Only short message is present in the DCI

	11
	Both scheduling information for Paging and short message are present in the DCI


Thus, to indicate a change in system information, the network may send either only a short message or a short message along with paging and set the Short Message Indicator field accordingly. If the bit for etwsAndCmasIndication in the Short Messages field in the DCI is set to 1 (and the UE is ETWS capable or CMAS capable), the UE reacquires SIB1, SIB6, SIB7, and SIB8). If the bit for systemInfoModification is set to 1, the UE performs the entire SI acquisition procedure.

If a separate initial DL BWP is configured for RedCap UEs, the separate initial DL BWP does not include the entire CORESET#0, and a CORESET and CSS (with pagingSearchSpace) are configured for the initial DL BWP, notification of SI update can be sent in the initial DL BWP based on the existing mechanism. If any of the conditions is not satisfied, notification of SI update will be sent in CORESET#0. In the former case, the network can send SI update notification to only RedCap UEs (i.e., in only the separate initial DL BWP), to only non-RedCap UEs (i.e., in CORESET#0), or to all UEs (i.e., in both CORESET#0 and the separate initial DL BWP for RedCap UEs) depending on which IEs in the SI are modified. In the latter case, however, SI modification is always signalled to all UEs (in CORESET#0), and non-RedCap UEs may re-acquire SI even when the update is only for RedCap-specific IEs. Therefore, in this case, optimization to separate SI update notifications for RedCap UEs and non-REdCap UEs is possible.
Proposal 1: If (1) a separate initial DL BWP is configured for RedCap UEs, (2) the separate initial DL BWP does not include the entire CORESET#0, and (3) a CORESET and CSS (with pagingSearchSpace) are configured for the initial DL BWP, notification of SI update is sent in the separate initial DL BWP using short message indication in DCI format 1_0 with CRC scrambled by a P-RNTI; otherwise, notification of SI update is sent in CORESET#0.
Even when a separate initial DL BWP is configured for RedCap UEs, the UE still expects to receive system information in CORESET#0 with either of the two options in the previously noted agreement. Therefore, if a CORESET and CSS are configured within the separate initial DL BWP (which does not include the entire CORESET#0), the UE would monitor PDCCH in this CORESET during paging occasions for DCI indicating paging and/or short messages. Thus, if the UE receives SI update notification in this CORESET, the UE needs to retune from the separate initial DL BWP to CORESET#0 to reacquire system information.
Observation 1: System information is transmitted in CORESET#0 even if a separate initial DL BWP is configured for RedCap UEs.

Observation 2: If the RedCap UE receives SI update notification in a CORESET configured within a separate initial DL BWP, the UE must retune to CORESET#0 to reacquire system information.
3 Conclusions

In this contribution, SI update signaling for RedCap UEs is discussed. The following observations and proposal are made.
Observation 1: System information is transmitted in CORESET#0 even if a separate initial DL BWP is configured for RedCap UEs.

Observation 2: If the RedCap UE receives SI update notification in a CORESET configured within a separate initial DL BWP, the UE must retune to CORESET#0 to reacquire system information.

Proposal 1: If (1) a separate initial DL BWP is configured for RedCap UEs, (2) the separate initial DL BWP does not include the entire CORESET#0, and (3) a CORESET and CSS (with pagingSearchSpace) are configured for the initial DL BWP, notification of SI update is sent in the separate initial DL BWP using short message indication in DCI format 1_0 with CRC scrambled by a P-RNTI; otherwise, notification of SI update is sent in CORESET#0.
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