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1 Introduction
In this contribution potential open issues on paging in connected mode are discussed.
2 Background

In section 4.2.1 there is an editor’s Note with FFS (only relevant parts are copied below): 
-
RRC_IDLE:

-
A UE specific DRX may be configured by upper layers;

-
The UE:

-
Monitors a Paging channel for CN paging using 5G-S-TMSI;
-
Acquires system information and can send SI request (if configured).

-
RRC_INACTIVE:

-
A UE specific DRX may be configured by upper layers or by RRC layer;

The UE:

-
Monitors a Paging channel for CN paging using 5G-S-TMSI and RAN paging using I-RNTI;
-
Acquires system information and can send SI request (if configured).

-
RRC_CONNECTED:

-
At lower layers, the UE may be configured with a UE specific DRX;

-
The UE:

-
Monitors a Paging channel, if configured;
-
Acquires system information.

Editor’s Note:
FFS Whether UE in RRC_CONNECTED monitors paging channel..

The UE in connected mode is required to monitor SI change indication and ETWS/CMAS notifications via Short Messages on paging DCI, as specified in section 5.2.2.2.2 (only relevant parts are copied below): 
UEs in RRC_IDLE or in RRC_INACTIVE shall monitor for SI change indication in its own paging occasion every DRX cycle. UEs in RRC_CONNECTED shall monitor for SI change indication in any paging occasion at least once per modification period if the UE is provided with common search space to monitor paging, as specified in TS 38.213 [13, section 13].

ETWS or CMAS capable UEs in RRC_IDLE or in RRC_INACTIVE shall monitor for indications about PWS notification in its own paging occasion every DRX cycle. ETWS or CMAS capable UEs in RRC_CONNECTED shall monitor for indication about PWS notification in any paging occasion at least once per modification period if the UE is provided with common search space to monitor paging.
Short Messages on PDCCH using P-RNTI can indicate SI change or ETWS/CMAS notification, as specified in section 6.5: 
Short messages can be transmitted on PDCCH using P-RNTI with or without associated Paging message using Short Message field in DCI format 1_0 (see TS 38.212 [17, 7.3.1.2.1]). 
Table 6.5-1 defines Short Messages. Bit 1 is the most significant bit.

Table 6.5-1: Short messages 

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


There is a separate indicator in the DCI format that indicates whether there is only a short message, or only a Paging message on PDSCH, or both, as specified in TS 38.213 section: 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:

-
Short Messages Indicator – 2 bits according to Table 7.3.1.2.1-1. 

-
Short Messages – [8] bits, according to Subclause x.x of [9, TS38.331]. If only the scheduling information for Paging is carried, this bit field is reserved.

Table 7.3.1.2.1-1: Short Message indicator

	Bit field
	PUSCH frequency hopping

	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


In connected mode the UE can optionally be configured with an active BWP that among others includes SIB1, otherSI and/or paging search space via PDCCH-Config IE: 
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


...

}

The initial DL BWP of the PCell is configured with PDCCH-ConfigCommon in SIB1 [7]. Further clarification for initial/active BWP are provided by RAN1 in [8].
In connected mode the NW can signal SIB1 and otherSI in dedicated signaling to the UE via RRCReconfiguration message :
RRCReconfiguration-v15xy-IEs ::= 


SEQUENCE {

…

dedicatedSIB1-Delivery




OCTET STRING (CONTAINING SIB1)



OPTIONAL,
-- Need N


dedicatedSystemInformationDelivery

OCTET STRING (CONTAINING SystemInformation)
OPTIONAL,
-- Need N

…
}
In RAN2#103 it was agreed that the UE needs to be configured with a Paging and SI common search space (CCS) if the UE is required to monitor Paging and SI changes [2]. RAN1 is assumed to specify the conditions in what cases UE can acquire system information (and monitor paging) from the active BWP via the CORESET#0 [3]. The conditions were informed to RAN2 via an earlier LS [4]. The UE is not required to monitor SS/PBCH block outside the active DL BWP and associated to the initial DL BWP to receive broadcast SI / paging based on CORESET#0 and searchspace#0 [5]. RAN1 clarified for using CORESET#0 [6]:
· RAN1 interprets “the UE acquires CORESET#0” such as: UE can monitor the CORESET configured by the MIB or the CORESET#0 configured by PDCCH-ConfigCommon in the Initial BWP (BWP#0) even when the other DL BWP is active as long as the active DL BWP contains the CORESET and the active DL BWP is the same numerology as the CORESET #0.

· RAN1’s understanding is that for any search space set configured in any DL BWP, if the CORESET ID is #0 for the search space set, the UE monitors the search space set using the CORESET #0 as long as the CORESET is included in the DL BWP and the DL BWP uses the same numerology as the CORESET #0.

3 Discussion
Paging monitoring requirements

When it is described in section 4.2.1 in 38.331 that the UE is required to monitor a Paging channel, no clear distinction is made between monitoring Short Messages on DCI and receiving Paging message on PDSCH. Different requirements are applicable when the UE is in Idle/Inactive or Connected mode. 
It should be clarified that the UE in Connected mode is only required to monitor Short Messages on DCI for SI change and ETWS/PWS notifications, if a common search space for paging is configured via dedicated signalling in the active DL BWP or when the UE can acquire SI change and ETWS/PWS notifications from the active BWP using CORESET#0. The UE is not required and there is no need to receive Paging message on PDSCH in Connected mode: 

Proposal 1: Clarify that a UE in Connected mode is only required to monitor Short Messages on DCI, if a common paging search space is configured via dedicated signalling in the active DL BWP or when the UE can acquire SI change and ETWS/PWS notifications from the active BWP using CORESET#0. The UE in Connected mode is not required to receive Paging message on PDSCH. 
ETWS/PTWS in Connected mode

In case the UE receives an SI change or ETWS/PWS notification via Short Message in Connected mode, the UE is required to re-acquire system information. To re-acquire system information an SIB1 and otherSI search space needs to be configured in the active DL BWP or when the UE can acquire SI change and ETWS/PWS notifications from the active BWP using CORESET#0. 
It is not clear what is the required UE behaviour when the UE receives ETWS/PWS notification or SI change indication via Short Message, and the UE is not able to re-acquire system information. 
In case of SI change the NW can release the UEs to Idle or Inactive where the UE can re-acquire system information. However in case of warning messages it might not be appropriate to abort a (live saving) connection. Thus for the warning use case we propose:
Proposal 2: The UE in Connected mode shall forward the ETWS/PWS notification received via Short Message on DCI when the UE is not able to re-acquire system information.  

CR to 38.331 is provided for discussion and agreement [1].
4 Summary

RAN2 is kindly asked to discuss open issues on paging in Connected mode: 

Proposal 1: Clarify that a UE in Connected mode is only required to monitor Short Messages on DCI, if a common paging search space is configured via dedicated signalling in the active DL BWP or when the UE can acquire SI change and ETWS/PWS notifications from the active BWP using CORESET#0. The UE in Connected mode is not required to receive Paging message on PDSCH. 

Proposal 2: The UE in Connected mode shall forward the ETWS/PWS notification received via Short Message on DCI when the UE is not able to re-acquire system information.  
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