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The following agreement on paging short message transmission has been reached at RAN1#91 [1]:
· NR supports sending of short paging messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR, in the Paging DCI.
The following agreement on paging short message indication has been reached at RAN1#92 [2]:
· NR supports a 1-bit in paging DCI to indicate whether the short message only or scheduling information only is carried in the Paging DCI
The following agreement on paging short message indication has been reached at RAN1#92b [3]:
· Confirm the following working assumption:
· P-RNTI PDSCH is not required to be decoded by UE in RRC_CONNECTED mode
· Note: P-RNTI PDCCH may not schedule a P-RNTI PDSCH but rather carries the message by itself, which may be used for e.g. systemInfoModification, cmas-Indication, and etws-Indication.
In RAN2 reply LS to RAN1 [4], the following feedback was provided:
· RAN2#101 has agreed that a “RRC_CONNECTED UE monitors for SI update notification in any paging occasion”. Therefore, one consequence of RAN1 working assumption is that a connected UE only monitors PDDCH and thus does not need to decode PDSCH scheduled by P-RNTI in one or multiple paging occasion during modification period (which is 10 seconds in LTE). Since system notifications (SI update, CMAS, ETWS notifications) are usually rare, this may provide UE power savings.
· Another consequence of the RAN1 working assumption is that it can limit the ability of network to use the same message for both paging Idle UEs and also use PDCCH paging for system notifications. If many idle mode UEs have to be paged, this may delay either their paging or the system notifications for some connected UEs if their C-DRX active durations overlap with also paging occasions. 
In this contribution, we discuss the issues raised in RAN2 reply LS and provide our views.
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In LTE, short messages are transmitted in the PDSCH, and each connected UE needs to read the PDSCH and PDCCH during the PO in all DRXs. 
Per previous agreements [1, 2], short messages are sent in the Paging DCI or not indicated by the 1 bit field in paging DCI. Given that most paging is for IDLE UEs, this agreement enables IDLE UEs to be paged by reading 1-bit in the paging DCI, followed by either reading the Paging DCI (for short messages) and the PDSCH for normal paging messages containing the paging UE ID. 
For the connected UE, there is no need to read the PDSCH since they could obtain the short messages via decoding PDCCH, and the gNB could schedule the specific UE directly if the gNB needs to page the specific UE. This is the main motivation that we reach the agreement that P-RNTI PDSCH is not required to be decoded by UE in RRC_CONNECTED mode.
However, as pointed out by the RAN2 LS, since the Idle UE paging (scheduling information) and short message cannot be transmitted at the same time, if the gNB needs to transmit both information, either one will be delayed. To alleviate this, separate DCIs can be used for the scheduling information and the short messages with the same P-RNTIs. Alternatively, separate DCIs can be used for the Idle UE and the Connected UEs with separate P-RNTI, where the PDSCH for Idle UE could carry short message. However, this would increase PDCCH/PDSCH overhead and/or UE complexity to read more than one DCI. 
Another approach, that does not require reverting existing agreement in [2] would be to introduce an additional bit in the paging DCI that can be used to indicate whether the CONNECTED UEs are required to read the PDSCH or not. With this, when there are both short messages to be sent, it is sent in the PDSCH. Hence, we would have:
· 1 bit to indicate whether the short message only or scheduling information only is carried in the Paging DCI (existing agreement), 
· 1 bit to indicate to the Connected UEs to read the PDSCH for paging messages. 
Therefore, we have the following observation:
Observation 1: To alleviate the possible additional delay of the paging or the system notifications for some CONNECTED/IDLE UEs, additional indication to inform CONNECTED UEs to read paging messages in PDSCH may be needed.

Summary of proposal
In this contribution, we have discussed the issues raised in RAN2 reply LS and have the following observation:
Observation 1: To alleviate the possible additional delay of the paging or the system notifications for some CONNECTED/IDLE UEs, additional indication to inform CONNECTED UEs to read paging messages in PDSCH may be needed.
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