Page 8
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 #107bis-e			                          R1-2200585
e-Meeting, January 17th – 25th, 2022

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Source: 	CMCC
[bookmark: Title]Title:	Remaining issues on paging early indication
Agenda item:	8.7.1.1
[bookmark: DocumentFor]Document for:	Discussion & Decision
1. [bookmark: _Toc120549591]Introduction
The first version of Rel-17 UE power saving enhancements physical layer specification was approved by RAN plenary [1]. In this contribution, some remaining issues of paging early indication in moderator’s final summary [2] will be discussed.
2. Discussion
2.1 RNTI for DCI format 2_7
There were discussions during last several RAN1 meetings whether to support a new RNTI for DCI format 2_7 and the new PEI-RNTI has been captured in current TS 38.212 [1]. 
[bookmark: _Toc29326620][bookmark: _Toc29327770][bookmark: _Toc36045960][bookmark: _Toc36046220][bookmark: _Toc36046366][bookmark: _Toc45209283][bookmark: _Toc51852457][bookmark: _Toc83205924]7.3.1.3.8	Format 2_7
DCI format 2_7 is used for notifying the paging early indication and TRS availability indication for one or more UEs.  
[bookmark: OLE_LINK59]The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTI:
From our view, there is no technique issue whether to reuse P-RNTI or introduce new PEI-RNTI when the DCI size of format 2_7 is different from format 1_0. But if DCI size of DCI format 2_7 and DCI format 1_0 is the same, it is necessary to differentiate two DCI formats using different RNTIs. Thus, we think a new PEI-RNTI with a fixed value can be supported for DCI format 2_7 without introducing additional higher layer signalling and the following text proposal are suggested.
Proposal 1. Support a new PEI-RNTI with a fixed value for DCI format 2_7 and the following TPs are suggested:
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>
2.2 Ranges of the offsets for PEI-O location determination
In last meeting, we agreed that mapping one PEI to POnumPerPEI PO(s) in at most two PF(s). Besides, PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O are used to determine the PEI PDCCH monitoring occasions, but one remaining issue is the ranges of PEI-F_offset and firstPDCCH-MonitoringOccasionOfPEI-O.
Considering one PEI can map at most two PFs and the PEI-F_offset is determined from the start of the first PF of the PF(s) associated with one PEI, the SFN for PFI can be determined by the following formula where PFnumPerPEI is the number of PFs associated with one PEI:
(SFN + PF_offset - PEI-F_offset) mod T = (T div (N/PFnumPerPEI))*((UE_ID mod N) mod PFnumPerPEI)
It should be noted that PFnumPerPEI can be directly determined by the relationship between Ns and POnumPerPEI, i.e., PFnumPerPEI =1 when Ns>= POnumPerPEI and PFnumPerPEI =2 when Ns < POnumPerPEI. Considering the maximum SSB periodicity is 160ms and the maximum of PF_offset is 15 frames, we think the value range of PEI-F_offset can be {0,1,2,3…,16}.
As the symbol level offset to determine the first PDCCH MO of PEI-O, there is  entries in firstPDCCH-MonitoringOccasionOfPEI-O and the same range definition as firstPDCCH-MonitoringOccasionOfPO can be reused for each entry of firstPDCCH-MonitoringOccasionOfPEI-O to provide the same PDCCH monitoring configuration flexibility. 
Proposal 2. The SFN for PFI is determined by:
(SFN + PF_offset - PEI-F_offset) mod T = (T div (N/PFnumPerPEI))*((UE_ID mod N) mod PFnumPerPEI)
Where PFnumPerPEI =1 if Ns>= POnumPerPEI and PFnumPerPEI =2 if Ns < POnumPerPEI.
The value range of PEI-F_offset can be {0,1,2,3…,16}.
Proposal 3. firstPDCCH-MonitoringOccasionOfPEI-O comprises  entries and the same range definition as firstPDCCH-MonitoringOccasionOfPO is reused for each entry of firstPDCCH-MonitoringOccasionOfPEI-O.
2.3 DCI format 2_7 monitoring constraint
Another issue is whether the following DCI monitoring constraint is applied for PEI PDCCH.
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, or a CSS set by PDCCH-Config, and 
-	a SI-RNTI, a P-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.
In Rel-15/16, UE can only monitor at most one CSS DCI for a RNTI per slot. Considering PEI is also one of the CSS DCI and similar to paging DCI design, the same constraint should be applied as well, thus, we suggest the following text proposal.
Proposal 4. The TP suggestion for TS 38.213 section 10.1 is as the following:
<Unchanged text is omitted>
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, peiSearchSpace or a CSS set by PDCCH-Config, and 
-	a SI-RNTI, a P-RNTI, a RA-RNTI, a MsgB-RNTI, a PEI-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>
3. Conclusions
In this contribution, remaining issues of paging early indication are discussed, and the following proposals are made.
Proposal 1. Support a new PEI-RNTI with a fixed value for DCI format 2_7 and the following TPs are suggested:
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>

Proposal 2. The SFN for PFI is determined by:
(SFN + PF_offset - PEI-F_offset) mod T = (T div (N/PFnumPerPEI))*((UE_ID mod N) mod PFnumPerPEI)
Where PFnumPerPEI =1 if Ns>= POnumPerPEI and PFnumPerPEI =2 if Ns < POnumPerPEI.
The value range of PEI-F_offset can be {0,1,2,3…,16}.

Proposal 3. firstPDCCH-MonitoringOccasionOfPEI-O comprises  entries and the same range definition as firstPDCCH-MonitoringOccasionOfPO is reused for each entry of firstPDCCH-MonitoringOccasionOfPEI-O.

Proposal 4. The TP suggestion for TS 38.213 section 10.1 is as the following:
<Unchanged text is omitted>
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, peiSearchSpace or a CSS set by PDCCH-Config, and 
-	a SI-RNTI, a P-RNTI, a RA-RNTI, a MsgB-RNTI, a PEI-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>
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