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1. [bookmark: _Toc120549591]Introduction
An agreement about short message has been reached in RAN1 NR AH-1801 meeting [1].
Agreements:
· 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
In RAN1 #92 bis [2], an agreement about UE behaviour in RRC_CONNECTED mode has been reached.
Agreements:
· 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 this contribution, the potential issue that might be caused by the agreements above is discussed and a feasible solution is proposed. 
2. Discussion on concurrent transmission of short message and scheduling information
2.1 Issues caused by current agreements

According the first agreement mentioned in the Introduction part, a paging message can either be a short message where the message is carried by P-RNTI PDCCH or a “regular” paging message where P-RNTI carries scheduling information and a corresponding PDSCH should be decoded. According to the second agreement mentioned above, UE in connected mode is only required to decode the short message. 
In a commercial network, UEs in connected and idle state might share the same paging occasion (PO). An example is shown in Fig. 1. Both UE1 in connected mode and UE2 in idle mode are expected to receive paging in PO1, where   systemInfoModification is supposed to be delivered to both UE1 and UE2, and a paging message should be delivered to UE2. Since UE1 is not required to decode the PDSCH scheduled by P-RNTI according to the current agreement, only short message can be used to inform UEs the change of system information. Therefore, the paging message for UE2 cannot be delivered in PO 1 and has to be deferred to the next PO, causing unnecessary delay. 
[image: ]
Fig. 1.  An example of paging message delivered

2.2 Advantage and feasibility of simultaneous transmission of short message and scheduling message in P-RNTI PDCCH
 
An efficient solution to the issue mentioned above is to always include the short message in P-RNTI PDCCH and use 1-bit to indicate whether the scheduling information is present or not (as shown in Fig. 2). With this solution, short message carrying systemInfoModification, cmas-Indication, and etws-Indication and paging message in PDSCH can be delivered at the same time for idle mode UE, if neccesary. For UE in connected mode, systemInfoModification, lcmas-Indication, and etws-Indication can be received in PDCCH without decoding PDSCH. For UE in idle mode, the corresponding PDSCH can be decoded if the scheduling information is indicated to be in the PDCCH. Therefore, paging latency can be reduced, and network efficiency can be enhanced.
It should also be mentioned that, from the DCI payload perspective, it is feasible to always include short message in P-RNTI PDCCH. 
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Fig. 2.  The content of P-RNTI PDCCH where short message is always present and 1-bit is used to indicate whether scheduling information exists or not
Proposal 1: NR supports that short message is always present in P-RNTI DCI and a 1-bit in P-RNTI PDCCH is used to indicate whether scheduling information exists in P-RNTI PDCCH or not.
3. Conclusions
Proposal 1: NR supports that short message is always present in P-RNTI DCI and a 1-bit in P-RNTI PDCCH is used to indicate whether scheduling information exists in P-RNTI PDCCH or not.
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