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1. Introduction
This document focuses on simultaneous transmission of short paging message and scheduling information for P-RNTI PDSCH, presence of enhanced paging mechanism and common search space sequence generation in non-initial bandwidth part.

2. Simultaneous Reception of PDSCH
2.1 RRC_IDLE simultaneous reception

In the offline summary [2] it was noted that the decoding capability of the baseline UE should be maintained in the IDLE state similar to as in the RRC_CONNECTED state, where at most 2 TBs may be handled simultaneously. Further clarification to the proposal in [2] was needed to handle the prioritization of these TBs in IDLE state, namely SI-RNTI, P-RNTI, and RA-RNTI/TC-RNTI. The following proposal provides this prioritization.
Proposal 1: UE is not required to decode P-RNTI PDSCH during RACH procedure

2.2 RRC_CONNECTED simultaneous reception

In the previous meeting the following was agreed.
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 the LS from RAN2 [3], the UE implementation benefits were acknowleged from this agreement.
· 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.
However, regarding the system impact, the following statement from RAN2 needs some further clarification.
· 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. 
That is, the notion of “system notifications” in the above response should be more carefully examined. 
In the first case of system information update, it does not seem necessary to page the UE simultaneously since the system configuration may be changing and overall effect how paging and resource allocation is managed. 
Observation 1: There should be no need to page UEs until they complete acquisition of system information upon triggering of systemInfoModification in the DCI scrambled by P-RNTI. 
In the second case of ETWS-indication or CMAS-indication, the network can simultaneously notify all IDLE UEs and RRC_CONNECTED UEs through the short paging message in the DCI scrambled by P-RNTI, and subsequently trigger all of these UEs to obtain the full notification rom SI-RNTI PDSCH. Once this has been acquired by all UEs, the network may further page IDLE UEs using the DCI scrambled by P-RNTI with the short message indicator disabled, thus using the downlink scheduling DCI format which allocates resources for P-RNTI PDSCH. 
In the rare cases where the network may need send P-RNTI PDSCH to IDLE UE’s simultaneously with short message indication to alll UE’s, the network can easily further accommodate this through various solutions, e.g., sending 2 paging DCI within the search space for P-RNTI, one with short message enabled to provide all UEs with the CMAS and/or ETWS indication, and one with the scheduling DCI enabled for the IDLE UEs to provide further UE-specific paging information on P-RNTI PDSCH.
Observation 2: There is no impact to the flexibility of sending ETWS and/or CMAS indication to all UEs under the current set of agreements for RRC_CONNECTED and short paging message in paging DCI.

3. Indication of enhanced paging mechanism
During RAN1 91, following agreement took place [2].
	[bookmark: _Hlk506460036]Conclusion:
· No additional paging mechanism is supported in Rel-15 



However, additional paging mechanism could be supported in future release. Several companies have already mentioned the usefulness of additional paging mechanism (e.g. reduce beam sweeping overhead in over-6 GHz [3]). Hence, NR should support presence or absence of enhanced paging mechanism for future compatibility of Rel-15 UEs.
Observation 3: By indicating presence or absence of enhanced paging mechanism, NR can allow Rel-15 UEs to be future compatible.
Three techniques could be used to indicate presence or absence of enhanced paging mechanism. 
· Option 1: An additional bit in paging DCI
· Option 2: An additional bit in system information
· Option 3: Use of different P-RNTI

For option 1, UE will have to decode the paging DCI and then find the presence or absence of enhanced paging mechanism. If presence of enhanced paging mechanism is signalled, Rel-15 UEs – that will not be built to handle enhanced paging mechanisms – will decode paging DCI and find that the DCI is not intended for them. This will increase UE’s power consumption during idle mode.
Observation 4:  Introduction of an additional bit in paging DCI to convey presence or absence of enhanced paging mechanism increases idle mode UE power consumption.
For option 2, network broadcasts one bit via system information to all UEs indicating the presence or absence of enhanced paging mechanisms. If network wants to simultaneously support LTE like paging mechanism for Rel-15 UEs and enhanced paging mechanism for future release UEs, this option still requires additional ways to tell UE how to differentiate existing paging mechanism versus enhanced ones. 
Observation 5: If system information contains a bit to convey the presence of enhanced paging mechanism, network still needs to signal UEs how to differentiate existing paging mechanism from enhanced ones.
Option 3 uses a different P-RNTI to scramble the CRC of paging DCI for enhanced paging mechanisms. In the presence of enhanced paging mechanism, Rel-15 UEs will not be able to pass the CRC check of paging DCI after descrambling CRC with Rel-15 P-RNTI. 
In another scenario, network can indicate presence of enhanced paging mechanism and a new RNTI via broadcast information. If the enhanced paging mechanism is absent or if the new RNTI is not indicated, new UEs just follow Rel-15 paging mechanism without spending extra complexity.
Proposal 2: NR supports the use of different P-RNTI for enhanced paging mechanisms.
· Value of the different P-RNTI can be fixed in the spec or
· Network can broadcast the presence of enhanced paging mechanism and the corresponding P-RNTI via system information.
4. Common search space DMRS sequence generation in non-initial active bandwidth part
During RAN1 91, the following has been agreed:
	Agreements:
· Reference point for DMRS generation for PDCCH is,
· PRB 0 of common PRB indexing for UE-specific CORESET
· PRB 0 of the initial active DL BWP for CORESET configured by PBCH/RMSI 



In a non-initial active bandwidth part, common search spaces may be configured in such a way that specific association or QCL relationship holds to SS/PBCH blocks in the same BWP. The SS/PBCH blocks can be either the cell-defining SSB or other SSBs for measurement. Although similar association and QCL relationship can be established between the CSSs and the SSBs, the CSS configured by RRC signalling should be distinguished from the CSS configured by PBCH and RMSI. Therefore, it is natural to apply the global reference point based on common RB indexing for the RRC-configured CSSs.
Proposal 3: For a common search space which is not in the initial active bandwidth part, the reference point for DMRS generation is subcarrier 0 in common resource block 0.

6. Conclusion
Observation 1: There should be no need to page UEs until they complete acquisition of system information upon triggering of systemInfoModification in the DCI scrambled by P-RNTI. 
Observation 2: There is no impact to the flexibility of sending ETWS and/or CMAS indication to all UEs under the current set of agreements for RRC_CONNECTED and short paging message in paging DCI.
Observation 3: By indicating presence or absence of enhanced paging mechanism, NR can allow Rel-15 UEs to be future compatible.
Observation 4:  Introduction of an additional bit in paging DCI to convey presence or absence of enhanced paging mechanism increases idle mode UE power consumption.
Observation 5: If system information contains a bit to convey the presence of enhanced paging mechanism, network still needs to signal UEs how to differentiate existing paging mechanism from enhanced ones.

Proposal 1: UE is not required to decode P-RNTI PDSCH during RACH procedure.
Proposal 2: NR supports the use of different P-RNTI for enhanced paging mechanisms.
· Value of the different P-RNTI can be fixed in the spec or
· Network can broadcast the presence of enhanced paging mechanism and the corresponding P-RNTI via system information.

Proposal 3: For a common search space which is not in the initial active bandwidth part, the reference point for DMRS generation is subcarrier 0 in common resource block 0.
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