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1. Introduction 

An LS[1] was sent to RAN2 in RAN2 #101bis meeting about the working assumption on simultaneous PDSCH reception with paging to ask RAN2 for feedback:
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
And RAN1 has an agreement about paging DCI configuration in RAN1 NR-AH1801:
	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.


RAN2 has discussed the RAN1 LS and replied in [2], to inform RAN1 that:
· 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 PDCCH 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 would discuss the RAN2 concern about the limitation of ability for network to use the same message for both paging and system information change notification. 
2. Discussion
According to the working assumption in RAN1, the short message for system notification and PDSCH scheduling for paging UEs in IDLE state cannot be transmitted simultaneously, which may delay either the system notification or paging IDLE UEs. 

For example, when the network changes (some of the) system information, the reasonable network behavior is to notify the system information change. In the next modification period, the network transmits the updated system information. Since the short message and the paging message cannot be delivered simultaneously, the paging message for idle mode UE can only be scheduled in the next SI modification period. The maximum delay of paging message can be up to one SI modification period, which is too long to be acceptable for some cases.
Observation 1: The limitation of network to use the same message for both paging idle UEs and also use PDCCH paging for SI change notifications would cause long latency on either SI change notification or paging IDLE UEs. 

From the perspective of DCI capacity, when the DCI format 1_0 is used, the DCI size is enough to include both the paging message scheduling information and short message simultaneously, because the reserved bits is 15 while the short message is only 8 bits, detailed analysis can be found in [3].

Observation 2: The size of DCI format 1_0 is enough to deliver paging message scheduling information and short message simultaneously.
In order to deliver paging message scheduling information and short message simultaneously, we could introduce two bits indicators, one is used to indicate whether short messages are carried, the other one is used to indicate whether paging PDSCH is scheduled. An illustration is given as follows. Anyway, the DCI design can be up to RAN1 discussion. 
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Figure 1. Modification for the DCI format 1_0 to allow simultaneous transmission
In this way, the paging message scheduling information and short message can be delivering simultaneously. For CONNECTED or IDLE UEs, they can both obtain the SI change notification or paging in time. Meanwhile, by using the reserved bits, the effect on current specification can be minimized.
Proposal 1: RAN2 to support delivering paging message scheduling information and short message simultaneously.

Proposal 2: If proposal 1 is agreeable, an LS is sent to RAN1 to ask them to design the DCI. 
3. Conclusion

In this contribution, the issues of supporting delivering paging message scheduling information and short message simultaneously are discussed. Based on the analysis, the observations and proposals are as follows:
Observation 1: The limitation of network to use the same message for both paging idle UEs and also use PDCCH paging for SI change notifications would cause long latency on either SI change notification or paging IDLE UEs.
Observation 2: The size of DCI format 1_0 is enough to deliver paging message scheduling information and short message simultaneously.
Proposal 1: RAN2 to support delivering paging message scheduling information and short message simultaneously.
Proposal 2: If proposal 1 is agreeable, an LS is sent to RAN1 to ask them to design the DCI. 
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