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1 [bookmark: _Ref40465791]Introduction
In the RAN1 #107bis-e meeting, the conclusion/agreements in the appendix were achieved for PEI design [1].
This contribution provides our views of the remaining issues for PEI design.

2 Discussion

In the below agreement [1] achieved in the previous meeting, there is one FFS bullet:

	Agreement
If one PEI-O is associated with POs of 2 PFs,
· The two PFs are consecutive PFs configured in SIB
· FFS: two PFs are consecutive PFs within the same paging cycle
· Note: As an example, SFN of the first PF of the PF(s) associated with the PEI-O can be obtained by: (SFN of UE’s PF) - 




In our understanding, the first bullet and the FFS in the sub-bullet are redundant description, although they are true from the previous agreements.
Based on the paging related configuration and POnumPerPEI, it is quite clear how UE determines the association between PEI-O and the PFs/POs: 
Step 1: To determine the target PO based on the UE_ID and legacy method.
Step 2: To determine the first PF of the PF(s) associated with the PEI-O. Based on the UE_ID and parameter POnumPerPEI, UE is able to identify which “PO group” that is associated with the PEI it needs to monitor. Among these POs, the first PO leads to the first PF to identify.
Step 3: To determine the reference frame, a frame-level offset configured by SIB is added from the start of the first PF.
Step 4: To determine the first PDCCH monitoring occasion of the PEI-O, a symbol-level offset is added to the start of the reference frame. One or multiple parameters of firstPDCCH-MonitoringOccasionOfPEI-O of the offset is/are also configured via SIB, depending on whether POnumPerPEI is less than Ns.
Thus, the UE implementation based on the previous agreements is clear without saying the two PFs are consecutive within the same paging cycle. One possible motivation may be that the UE implementation does not have to consider the case that the first PF is an odd indexed PF and the two PFs associated with one PEI cross the boundary of a DRX cycle. However, this case would not happen because it is contradictory with how UE identifies its paging indication bits based on the below agreement[2], which would make it not workable anymore:
	Agreement
Confirm the following working assumption:
Working Assumption
· The paging indication field of PEI DCI format comprises of POnumPerPEI segment(s) of K bit
· K = 1, if  is absent or set to 0 or 1,
· K = , if  is configured.
· UE identifies its paging indication bit as follows:
· Let  denote the relative PO index, with starting value of 0, among the POs associated with the PEI
·  , where  are as defined in clause 7 of TS 38.304
·  when K = 1 and UE is not provided a subgroup index
·  when UE is provided a subgroup index
· UE checks the corresponding paging indication from -th bit of the paging indication field where the starting bit index is 0
· If the corresponding paging indication value is set to ‘1’, it indicates the UE to monitor the PO
· If the corresponding paging indication value is set to ‘0’, it indicates the UE is not required to monitor the PO


Therefore, we think the FFS bullet does not necessarily have to be agreed and does not have any RAN1 specification impact. If companies would like to make RAN2 specification clearer, it is okay to acknowledge that this observation is technically true and whether to capture it is up to RAN2.
Proposal 1: Regarding whether the two PFs are consecutive PFs within the same paging cycle if one PEI-O is associated with POs of 2 PFs, it is the case that can be reflected by the previous agreement but there is no need to be agreed as no specification impact is expected from RAN1.

On the working assumption [1] regarding search space #0 below, we think the restriction to only support CORESET multiplexing pattern 2/3 is not technically necessary.
	Working assumption
· SearchSpaceId = 0 can be configured forpeiSearchSpace for the case of CORESET multiplexing pattern 2 or 3


The reasons are:
· The motivation to configure PEI-O closely after the SSB as much as possible is valid but should not be used as a mandatory condition to restrict how gNB configures paging and PEI. Even with other common search space other than #0, if the periodicities of PEI-O’s search space and SSB are not perfectly aligned, some gap between SSB and some of the PEI-O is just inevitable.
· Even for multiplexing pattern 1, we see it is still usable with 5ms SSB periodicity, although some monitoring occasions is before SSB. Excluding this will unnecessarily limit the gNB flexibility.
· The additional TRS occasions can be used together with SSB for better UE T/F synchronization before PEI detection.
Therefore, 
Proposal 2: Although we may live with confirming the working assumption of only supporting multiplexing pattern 2/3 for search space #0, our preference is also to support multiplexing pattern 1. We encourage companies to check further whether such restriction is essential for landing the feature in commercialization by restricting gNB implementation.

3 Conclusion
In this contribution, views on remaining issues of paging enhancement schemes for Rel.17 UE power saving enhancement are provided. The following conclusions are highlighted:
Proposal 1: Regarding whether the two PFs are consecutive PFs within the same paging cycle if one PEI-O is associated with POs of 2 PFs, it is the case that can be reflected by the previous agreement but there is no need to be agreed as no specification impact is expected from RAN1.
Proposal 2: Although we may live with confirming the working assumption of only supporting multiplexing pattern 2/3 for search space #0, our preference is also to support multiplexing pattern 1. We encourage companies to check further whether such restriction is essential for landing the feature in commercialization by restricting gNB implementation.
4 Reference 
[1] RAN1 Chair’s Notes of 3GPP RAN1#107bis-e
[2] RAN1 Chair’s Notes of 3GPP RAN1#107-e

5 Appendix

Agreements reached in RAN1#107bis-e meeting:

Agreement
A new PEI-RNTI is supported for DCI format 2_7. 
The following text proposals are adopted:
	TS 38.213 section 10.1:
<Unchanged text is omitted>
-	a Type2A-PDCCH CSS set configured by peiSearchSpace in DownlinkConfigCommonSIB for a DCI format 2_7 with CRC scrambled by a PEI-RNTI on the primary cell of the MCG
<Unchanged text is omitted>


	TS 38.213 section 10.4B:
<Unchanged text is omitted>
A UE in RRC_IDLE state or RRC_INACTIVE state can be provided by TRS-ResourceSetConfig a set of TRS occasions [6, TS 38.214]. If TRS-ResourceSetConfig is provided, a DCI format 2_7 with CRC scrambled by PEI-RNTI or a DCI format 1_0 with CRC scrambled by P-RNTI includes a TRS availability indication field [4, TS 38.212] that provides a bitmap to groups of TRS resource sets where the configuration of each TRS resource set includes an association to a bit of the bitmap. 
<Unchanged text is omitted>







Agreement
For whether and how to accommodate PEI-O location determination for the case POnumPerPEI is smaller than Ns, decide one of the following alternatives
· Alt-2: It is supported, and UE applies the single value in PEI-F_offset for the frame-level offset and the -th value out of  configured values in firstPDCCH-MonitoringOccasionOfPEI-O for the symbol-level offset
Note: The number of PO mapping to one PEI should be multiple of Ns when POnumPerPEI is larger than Ns



Agreement
For PEI-O location determination:
· Range of PEI-F_offset, in unit of frame, is 
· Range of firstPDCCH-MonitoringOccasionOfPEI-O, in unit of symbol, is decided as one of the following alternatives:
· Alt-1: The same value range as firstPDCCH-MonitoringOccasionOfPO 


[bookmark: _Hlk93657669]Agreement
For the value PEI-RNTI, decide one of the following:
· Alt-1: PEI-RNTI is of fixed value, and value design is up to RAN2.


Conclusion
For a UE supporting R17 paging enhancement feature, it is up to UE implementation whether the UE monitors the MO(s) for a PEI.
· If UE decides to not to monitor PEI, it has to monitor UE’s PO as defined in 38.304.
· Note: No specification impact


Agreement
· The PDCCH monitoring occasions defined by peiSearchSpace colliding with UL symbols are omitted from the determination of the PEI monitoring occasions. The PDCCH monitoring occasions for PEI which do not overlap with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from zero starting from the first PDCCH monitoring occasion for PEI in the PEI-O.

Agreement
The transmission power of PEI is based on the same determination method as paging PDCCH, and the following TP is adopted.
	.............................................................. Text Proposal for 38.213..............................................................................
4.1          Cell search
Cell search is the procedure for a UE to acquire time and frequency synchronization with a cell and to detect the physical layer Cell ID of the cell.
A UE receives the following synchronization signals (SS) in order to perform cell search: the primary synchronization signal (PSS) and secondary synchronization signal (SSS) as defined in [4, TS 38.211]. 
A UE assumes that reception occasions of a physical broadcast channel (PBCH), PSS, and SSS are in consecutive symbols, as defined in [4, TS 38.211], and form a SS/PBCH block. The UE assumes that SSS, PBCH DM-RS, and PBCH data have same EPRE. The UE may assume that the ratio of PSS EPRE to SSS EPRE in a SS/PBCH block is either 0 dB or 3 dB. If the UE has not been provided dedicated higher layer parameters, the UE may assume that the ratio of PDCCH DMRS EPRE to SSS EPRE is within -8 dB and 8 dB when the UE monitors PDCCHs for a DCI format 1_0 with CRC scrambled by SI-RNTI, P-RNTI, or RA-RNTI, and DCI format 2_7 with CRC scrambled by PEI-RNTI.
............................................................... Text Proposal for 38.213..................................................................................




Agreement
UE expects at most one PEI outcome from each PDCCH monitoring occasion of PEI-O, and the following text proposal is adopted.
	Section 10.1 of TS 38. 213
*** Unchanged text is omitted ***
If a UE is provided
-     one or more search space sets by corresponding one or more ofsearchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation,pagingSearchSpace, peiSearchSpace, ra-SearchSpace, or a CSS set byPDCCH-Config, and 
-     a SI-RNTI, a P-RNTI, a PEI-RNTI, a RA-RNTI, a MsgB-RNTI, a SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI
then, for a RNTI from any of these RNTIs, the UE does not expect to process information from more than one DCI format with CRC scrambled with the RNTI per slot.
*** Unchanged text is omitted ***



Agreement
If one PEI-O is associated with POs of 2 PFs,
· The two PFs are consecutive PFs configured in SIB
· FFS: two PFs are consecutive PFs within the same paging cycle
· Note: As an example, SFN of the first PF of the PF(s) associated with the PEI-O can be obtained by: (SFN of UE’s PF) - 


Agreement
· LS to RAN2 for sharing agreements with potential RAN2 specification impacts
· Draft LS in R1-2200788


Conclusion
· For Rel-17, inclusion of SI change indication or ETWS/CMAS notification in DCI format 2_7 is not supported.


Conclusion 
For Rel-17 DCI format 2_7, 
· Explicit starting position configuration for paging indication field or TRS availability indication field is not supported.
· Paging indication field starts from the first bit, and TRS availability indication field starts from the next bit after the end of the paging indication field
· UE does not expect the total size of paging indication filed and TRS availability indication field is larger than the DCI payload size


Working assumption
· SearchSpaceId = 0 can be configured forpeiSearchSpace for the case of CORESET multiplexing pattern 2 or 3

Agreement
· Draft LS R1-2200788 is endorsed in principle
· Include above working assumption in the LS on paging enhancement to RAN2
Agreement
· Final LS R1-2200800 is endorsed.
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