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For NR paging monitoring, it is stated in TS 38.304 that when searchSpaceId = 0 is configured for pagingSearchSpace, the PDCCH monitoring occasions for paging are same as for RMSI as defined in clause 13 in TS 38.213 [4]. However, we found that there can be different interpretations about which frame the UE should monitor paging on. In this contribution we discuss the problem.
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Problem descriptions
Procedural text in 3GPP specification
Regarding paging monitoring when searchSpaceId = 0, the following texts are captured in 3GPP specifications:
	TS 38.304
(Subclause 7.1)
The PF and PO for paging are determined by the following formulae:
SFN for the PF is determined by:
(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N)
Index (i_s), indicating the index of the PO is determined by:
i_s = floor (UE_ID/N) mod Ns
The PDCCH monitoring occasions for paging are determined according to pagingSearchSpace as specified in TS 38.213 [4] and firstPDCCH-MonitoringOccasionOfPO if configured as specified in TS 38.331 [3]. When SearchSpaceId = 0 is configured for pagingSearchSpace, the PDCCH monitoring occasions for paging are same as for RMSI as defined in clause 13 in TS 38.213 [4].
When SearchSpaceId = 0 is configured for pagingSearchSpace, Ns is either 1 or 2. For Ns = 1, there is only one PO which starts from the first PDCCH monitoring occasion for paging in the PF. For Ns = 2, PO is either in the first half frame (i_s = 0) or the second half frame (i_s = 1) of the PF.




	TS 38.213
(Subclause 10.1)
If a UE is provided a zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2-PDCCH CSS set, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set as described in Subclause 13.
(Subclause 13)







If during cell search a UE determines from MIB that a CORESET for Type0-PDCCH CSS set is present, as described in Subclause 4.1, the UE determines a number of consecutive resource blocks and a number of consecutive symbols for the CORESET of the Type0-PDCCH CSS set from the four most significant bits of pdcch-ConfigSIB1, as described in Tables 13-1 through 13-10, and determines PDCCH monitoring occasions from the four least significant bits of pdcch-ConfigSIB1, included in MIB, as described in Tables 13-11 through 13-15.  and  are the SFN and slot index within a frame of the CORESET based on SCS of the CORESET and  and  are the SFN and slot index based on SCS of the CORESET, respectively, where the SS/PBCH block with index  overlaps in time with system frame  and slot . The symbols of the CORESET associated with pdcch-ConfigSIB1 in MIB or with searchSpaceSIB1 in PDCCH-ConfigCommon have normal cyclic prefix. 

The offset in Tables 13-1 through 13-10 is defined with respect to the SCS of the CORESET for Type0-PDCCH CSS set, provided by subCarrierSpacingCommon, from the smallest RB index of the CORESET for Type0-PDCCH CSS set to the smallest RB index of the common RB overlapping with the first RB of the corresponding SS/PBCH block. In Tables 13-7, 13-8, and 13-10  is defined in [4, TS 38.211]. 













For the SS/PBCH block and CORESET multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH CSS set over two consecutive slots starting from slot . For SS/PBCH block with index , the UE determines an index of slot  as  located in a frame with system frame number (SFN)  satisfying  if  or in a frame with SFN satisfying  if .  and  are provided by Tables 13-11 and 13-12, and  based on the SCS for PDCCH receptions in the CORESET [4, TS 38.211]. The index for the first symbol of the CORESET in slot  is the first symbol index provided by Tables 13-11 and 13-12.



For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over one slot with Type0-PDCCH CSS set periodicity equal to the periodicity of SS/PBCH block. For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, if the active DL BWP is the initial DL BWP, the UE is expected to be able to perform radio link monitoring, as described in Subclause 5, and measurements for radio resource management [10, TS 38.133] using a SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set. For a SS/PBCH block with index , the UE determines the slot index  and  based on parameters provided by Tables 13-13 through 13-15.



Different interpretations
In TS 38.304, we have a formula to calculate paging frame, and we indicate that when searchSpaceId = 0, the PDCCH monitoring occasions for paging are same as for RMSI. In TS 38.213, we have formula to calculate the SFN of RMSI. However, the two formulae may result in different set of frames (e.g. one for odd SFNs but another for even SFNs). Then there can be two interpretations for the text “the PDCCH monitoring occasions for paging are same as for RMSI” in TS 38.304:
· Option A:  The paging frame and paging occasion follows exactly where the RMSI is. That is, in case that searchSpaceId is configured as zero, UE ignores the PF calculation formula in TS 38.304.
· Option B: The paging frame follows the formula in TS 38.304, and the paging slot re-uses the calculation/formula used for obtaining the RMSI slot in TS38.213. That is, the paging occasion does NOT exactly follow where the RMSI is, but referring to only how RMSI slot is obtained.
The two options are illustrated in the figure below.


Figure 1. Different interpretations of PF calculation when searchSpaceId = 0
Proposed solution
In our understanding, the idea of making PDCCH monitoring occasions for paging the same as for RMSI was adopted from RAN1 agreements. Therefore, we should follow RAN1 specification (TS 38.213), and further clarify in TS 38.304 that in case that searchSpaceId is configured as zero, UE ignores the PF calculation formula in TS 38.304 (i.e. Option A).
Proposal 1:	When searchSpaceId = 0, the paging frame calculation and paging PDCCH monitoring follow exactly those for RMSI. 
Proposal 2:	If Proposal 1 is agreed, clarify in TS 38.304 that in case that searchSpaceId = 0, UE ignores the PF calculation formula in TS 38.304.
Conclusion
It is proposed to discuss and decide on the following proposal:
Proposal 1:	When searchSpaceId = 0, the paging frame calculation and paging PDCCH monitoring follow exactly those for RMSI. 
[bookmark: _GoBack]Proposal 2:	If Proposal 1 is agreed, clarify in TS 38.304 that in case that searchSpaceId = 0, UE ignores the PF calculation formula in TS 38.304.
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