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1. Introduction
This document focuses on conveying presence of short paging message, presence of enhanced paging mechanism and common search space sequence generation in non-initial bandwidth part.
2. Indication of presence of short paging message
RAN1 agreed to the following during the last 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
· The TP is endorsed as follows (7.3.1.2.1, 38.212)

-	PUCCH resource indicator – [2] bits as defined in section x.x of [5, TS38.213]
-	PDSCH-to-HARQ_feedback timing indicator – [3] bits as defined in section x.x of [5, TS38.213] 
If scrambled by P-RNTI, the following information is transmitted by means of the DCI format 1_0:
· Short Messages Indicator – 1 bit. This bit is used to indicate whether the short message only or scheduling information only is carried in the Paging DCI.




NR could either introduce one additional bit in DCI format 1_0 or use an existing bit of DCI format 1_0 that’s not required for paging, to indicate the presence of short paging messages. Reusing an existing bit of DCI format 1_0 that’s not required for paging is useful since it keeps the overhead of DCI format 1_0 same, irrespective of the scrambling function. 
Observation 1: Reusing an existing bit of DCI format 1_0 that is not required for paging, instead of introducing a new short message indicator bit, to convey the presence of short paging message reduces the overhead of the paging DCI.
DCI format 1_0 contains one-bit DCI format identifier to indicate whether the grant is for DL or UL [2]. However, identification of DL or UL grant is not needed in a paging DCI whose CRC gets scrambled by P-RNTI. When CRC of the received DCI passes check after being descrambled by P-RNTI, UE becomes aware of the in 
Hence, NR should support using the DCI format identifier bit to indicate whether the short message only or scheduling information only is carried in the paging DCI.
Observation 2: The DCI format identifier bit of format 1_0 is not required to indicate DL or UL grant in a paging DCI whose CRC gets scrambled by P-RNTI.
Proposal 1: NR uses using the DCI format identifier bit of format 1_0 to indicate whether the short message only or scheduling information only is carried in the paging DCI.

3. Indication of enhanced paging mechanism
During RAN1 91, following agreement took place.
	[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 [4]). 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.

5. Conclusion
Observation 1: Reusing an existing bit of DCI format 1_0 that is not required for paging, instead of introducing a new short message indicator bit, to convey the presence of short paging message limits the size of the paging DCI.
Observation 2: The DCI format identifier bit of format 1_0 is not required to indicate DL or UL grant in a paging DCI whose CRC gets scrambled by P-RNTI.
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: Introduction of an additional bit in system information limits network’s flexibility to simultaneously support LTE like paging mechanism for Rel-15 UEs and enhanced paging mechanism for future release UEs.
Proposal 1: NR uses using the DCI format identifier bit of format 1_0 to indicate whether the short message only or scheduling information only is carried in the paging DCI.
Proposal 2: NR supports the use of different P-RNTI to indicate presence or absence of enhanced paging mechanisms for future compatibility.
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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