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Introduction
In the RAN1 NR#3, #90bis and #91 meeting, several relevant agreements were made. In this contribution, we will mainly discuss two remaining issues on paging and give some proposals and text proposals on this. Based on the these relevant agreements and some offline discussions, left issues related RAN1 include:
· Issue 1: paging CORESET configuration
· Issue 2: supporting other possible enhanced paging mechanism in the future release in a compatible manner
	Agreements-1 in RAN1 NR#3 meeting:
· For paging, RAN1 to down-select from the following options
· Option 1: Paging DCI followed by Paging Message
· Note: These do not imply that they are consecutive
· Option 2: Paging group indicator triggering UE feedback and Paging DCI followed by Paging Message
· Option 3: Paging group indicator and Paging DCI followed by Paging Message
· Option 4: Paging DCI indicates use of Option 1 or 2. 
· RAN1 to send LS to RAN2 on whether Paging DCI and Paging Message can be in the same or different POs, including the above options.
Agreements-2 in RAN1 #90bis meeting:
· At least Option 1 (Paging scheduling DCI followed by Paging Message) is supported
· From RAN1 perspective, paging scheduling DCI and Paging Message are sent at least in the same slot
· From RAN1 perspective, NR supports LTE-like UE grouping where UE is specifically configured of its PO/slot. This is considered part of Option 1.
· Details of UE grouping are up to RAN2 
· LS to RAN2 to inform the above agreements – Teck (Huawei) (R1-1718926), which is endorsed in R1-1719164 with the following updates:
· Update the note to “Note that in RAN1#86bis, the following agreements were made:
· NR supports at least same-slot and cross-slot scheduling for DL.”
Agreements-3 in RAN1 #91 meeting:
· For paging,
· The following parameters for paging are explicitly signaled in the corresponding OSI/RMSI.
· It is up to RAN2 where the paging configuration is provided
· Paging occasion configuration, e.g., time offset, duration, periodicity
· [It is up to RAN2 how to configure the paging occasion.]
· PDCCH configuration which gives search space configuration including monitoring occasions within the paging occasion.
· For paging CORESET configuration, reuse the same configuration for RMSI CORESET as indicated in PBCH.
Conclusion in RAN1 #91 meeting:
Conclusion:
· No additional paging mechanism is supported in Rel-15
Offline discussion during RAN1 #91 meeting:
Possible proposal:
· Paging DCI for Option 1 in Rel-15 includes one bit to indicate possible enhanced paging mechanism in a future release.
· A Rel-15 UE treats the DCI as valid if the bit is set to '0' and discards the DCI if the bit is set to '1'.



Discussion
Paging CORESET configuration
2.1.1 Analysis on paging CORESET configuration
From agreement-3, we note that paging CORESET being the same as the corresponding RMSI CORESET was agreed. We also note that even if it was agreed it is up to RAN2 to provide the parameters including monitoring occasions for paging CORESET to be explicitly signaled in the corresponding OSI/RMSI, and we also will give some discussions from RAN1 perspective. We think that it is possible to be the same design mechanism of monitoring occasions for paging CORESET with the same or different monitoring occasions from the second four bits of RMSI CORSESET configuration as described in Tables 13-9 through 13-13 in Subclause 13 in TS 38.213, or completely different design mechanism of monitoring occasions for  paging CORESET with RMSI CORESET even if it is the same as the first four bits of RMSI CORESET configuration.
For the case of the same design mechanism of monitoring occasions for paging CORESET, we think that it is an implementation for gNB to have more scheduling flexibility especially for the different monitoring occasions from the second four bits of RMSI CORSESET configuration. In principle, some cases in in Tables 13-1 through 13-8 in Subclause 13 in TS 38.213 can also carry more PDCCHs e.g., paging PDCCH in addition to RSMI PDCCH in the CORESET when the same monitoring occasions from the second four bits of RMSI CORSESET configuration.
For the case of completely different design mechanism of monitoring occasions for paging CORESET, we think that there is no obvious necessity of different design mechanism. Taking SS/PBCH block and CORESET multiplexing pattern 1 as an example, we will respectively analyze number of search space sets per slot and first symbol index. The necessity of number of search space sets per slot is larger than 2 is lower due to the same beam QCL between paging and RMSI. On the other hand, for first symbol index of paging CORESET, it may be redesigned to to have more scheduling flexibility. However, for the pattern 2 and pattern 3, there is no left symbol used for different design mechanism. From the perspective of pattern 2 and pattern 3, it is also better to use the same design mechanism for pattern 1.
Proposal 1: It should be the same design mechanism of monitoring occasions for paging CORESET with the same or different monitoring occasions from the second four bits of RMSI CORSESET configuration.
2.1.2 Proposed change for paging CORESET configuration
Based on the above analysis, we propose the following new added text proposal.
--------------------------------------------Text proposal  for Subclause 13.4 in TS 38.213-----------------------------------------------
	13.1	UE procedure for monitoring Type0-PDCCH common search space (possible subclause indexing)
......
13.2	UE procedure for monitoring Type0A-PDCCH common search space (possible subclause indexing)
......
13.3	UE procedure for monitoring Type1-PDCCH common search space (possible subclause indexing)
......
13.4	UE procedure for monitoring Type2-PDCCH common search space (possible subclause indexing)




A UE determines a number of consecutive resource blocks and a number of consecutive symbols for the control resource set of Type2-PDCCH common search space is the same as Type0-PDCCH common search space from the first four bits of RMSI-PDCCH-Config as described in Tables 13-1 through 13-8 and determines PDCCH monitoring occasions from the four bits of explicitly configured in the corresponding RMSI as described in Tables 13-9 through 13-13 where  and  are the SFN and slot of the control resource set and  and  are the SFN and slot of the SS/PBCH block, respectively.



Paging DCI
According to the previous contributions about paging from interested companies, some companies support option 2 paging mechanism, and because option 1 had been agreed as a baseline, i.e., the companies supporting option 2 imply that they also naturally support option 4. However, due to timeline of Rel-15, one conclusion that no additional paging mechanism is supported in Rel-15 was made. On the other hand, from offline discussions during RAN1 #91 meeting, as shown in possible proposal that includes a compatible manner to perform other possible enhanced paging mechanism in a future release (For convenience, we simply call it as Rel-16), which also means that Rel-15 can solve how to support other possible enhanced paging mechanism in Rel-16.
Possible proposal:
· Paging DCI for Option 1 in Rel-15 includes one bit to indicate possible enhanced paging mechanism in a future release.
· A Rel-15 UE treats the DCI as valid if the bit is set to '0' and discards the DCI if the bit is set to '1'.
Based on possible proposal, left two main issues as shown in the following should be also considered in Rel-15.
· Issue 2: supporting other possible enhanced paging mechanism in the future release in a compatible manner
· Issue 2-1: UE behavior within different release version
· Issue 2-2: actual implication of the flag bit in DCI in Rel-15
Regarding issue 2-1, we defined and foresaw a reasonable and feasible UE behavior. Rel-15 UE in Rel-15 treats the DCI as valid if the bit is set to '0' and discards the DCI if the bit is set to '1'. Rel-15 UE allowed to attach Rel-16 treats the DCI as valid if the bit is set to '0' and discards the DCI if the bit is set to '1'. Rel-16 UE in Rel-16 treats the DCI as valid regardless of the bit is set to '0' or '1'.
Proposal 2: The flag bit should be included in the DCI, and UE behavior based on the bit should be defined in Rel-15, Rel-15 UE treats the DCI as valid if the bit is set to '0' and discards the DCI if the bit is set to '1'.
[bookmark: _GoBack]Regarding issue 2-2, from the above defining, Rel-15 UE regardless of which release attached always perform option 1, on the other hand, Rel-16 UE can perform option 1 if the bit is set to '0' or other possible enhanced paging mechanism if the bit is set to '1'. However, at this moment, Rel-15 can not decide which concrete enhanced paging mechanism can be used in Rel-16, i.e., actual implication of the flag bit in DCI has a function that it can only indicate to whether switch into other possible enhanced paging mechanism, but it can not indicate which concrete enhanced paging mechanism in case of multiple paging mechanisms in Rel-16. Therefore, a manner for the case of multiple paging mechanisms in Rel-16, higher layer signaling can semi-statically configure other possible enhanced paging mechanism in addition to option 1, and the flag bit in DCI can dynamically switch paging mechanism between option 1 and other possible enhanced paging mechanism.
Proposal 3: The flag bit in DCI can dynamically switch paging mechanism between sweeping mode (option 1) and other possible enhanced paging mechanism in the further release. And DL control session should capture the flag bit and describe the corresponding function.
Conclusions
In this contribution, we mainly discussed mainly discuss two remaining issues on paging CORESET configuration and paging DCI in a compatible manner, and we gave some proposals and text proposals on this.
Proposal 1: It should be the same design mechanism of monitoring occasions for paging CORESET with the same or different monitoring occasions from the second four bits of RMSI CORSESET configuration.
Proposal 2: The flag bit should be included in the DCI, and UE behavior based on the bit should be defined in Rel-15, Rel-15 UE treats the DCI as valid if the bit is set to '0' and discards the DCI if the bit is set to '1'.
Proposal 3: The flag bit in DCI can dynamically switch paging mechanism between sweeping mode (option 1) and other possible enhanced paging mechanism in the further release. And DL control session should capture the flag bit and describe the corresponding function.
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