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Introduction
This contribution is related to Rel-17 WI NR_newRAT-Core. The companion draft CR for TS38.213 is provided in [1].
Discussion
In Rel-17, RedCap UEs may be configured with NCD-SSB instead of CD-SSB in a dedicated DL BWP. In this case, RAN2 has agreed that RedCap UEs can acquire SI updates or ETWS/CMAS message by the following three options.
	Agreement
· RedCap UEs in RRC Connected only need to support the following three options for acquiring SI update or ETWS/CMAS message in a dedicated DL BWP that does not contain CD-SSB:
· Option1: From CSS for SIBs configured within this DL BWP;  
· Option2: Via dedicated signaling;
· Option3: Switched by network (either DCI or RRC) to an initial DL BWP where SIBs are sent;



Issue Description
With Option 1, the CSS configured in this DL BWP without CD-SSB can have a non-zero SearchSpaceID. While the mapping between PDCCH monitoring occasions (MOs) and SSBs is clearly defined in Clause 13 of TS38.213 when searchSpaceSIB1 is configured in common search space (CSS) with a zero index, the mapping is not defined for the case when searchSpaceSIB1 is configured in non-zero CSS. 
	[Clause 13, TS38.213]
If a UE is provided a zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2-PDCCH CSS set, or is provided a zero value for searchSpaceMCCH or searchSpaceMTCH, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set as described in clause 13, and the UE is provided a C-RNTI, the UE monitors PDCCH candidates only at monitoring occasions associated with a SS/PBCH block, where the SS/PBCH block is determined by the most recent of 
-	a MAC CE activation command indicating a TCI state of the active BWP that includes a CORESET with index 0, as described in [6, TS 38.214], where the TCI-state includes a CSI-RS which is quasi-co-located with the SS/PBCH block, or 
-	a random access procedure that is not initiated by a PDCCH order that triggers a contention-free random access procedure
If a UE monitors PDCCH candidates for DCI formats with CRC scrambled by a C-RNTI and the UE is provided a non-zero value for searchSpaceID in PDCCH-ConfigCommon for a Type0/0A/2-PDCCH CSS set, or monitors PDCCH candidates for DCI formats with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast and the UE is provided a non-zero value for searchSpaceMCCH and searchSpaceMTCH in PDCCH-ConfigCommon for a Type0/0B-PDCCH CSS set, the UE determines monitoring occasions for PDCCH candidates of the Type0/0A/2-PDCCH CSS set, or of the Type0/0B-PDCCH set, respectively, based on the search space set associated with the value of searchSpaceID. 


Observation 1: When searchSpaceSIB1 is configured in CSS#0, the mapping between Type0-PDCCH monitoring occasions (MOs) and SSBs is defined in Clause 13 of TS38.213. But the mapping is not defined when searchSpaceSIB1 is configured in CSS with a non-zero index. 

For other system information (OSI) scheduled by Type0A-PDCCH, when it is transmitted in CSS#0, the mapping between MOs and SSBs is same as Type0-PDCCH defined in Clause 13 of TS38.213. When Type0A-PDCCH is configured in CSS with a non-zero index, the mapping between MOs and SSBs is defined in Clause 5.2.2.3.2 of TS38.331 as copied below. 
	[Clause 5.2.2.3.2, TS 38.331]
For SI message acquisition PDCCH monitoring occasion(s) are determined according to searchSpaceOtherSystemInformation. If searchSpaceOtherSystemInformation is set to zero, PDCCH monitoring occasions for SI message reception in SI-window are same as PDCCH monitoring occasions for SIB1 where the mapping between PDCCH monitoring occasions and SSBs is specified in TS 38.213[13]. If searchSpaceOtherSystemInformation is not set to zero, PDCCH monitoring occasions for SI message are determined based on search space indicated by searchSpaceOtherSystemInformation. PDCCH monitoring occasions for SI message which are not overlapping with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from one in the SI window. The [x×N+K]th PDCCH monitoring occasion (s) for SI message in SI-window corresponds to the Kth transmitted SSB, where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in SI-window/N). The actual transmitted SSBs are sequentially numbered from one in ascending order of their SSB indexes. The UE assumes that, in the SI window, PDCCH for an SI message is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB and thus the selection of SSB for the reception SI messages is up to UE implementation.


Observation 2: When Type0A-PDCCH for OSI is configured in CSS#0, the mapping between Type0A-PDCCH monitoring occasions (MOs) and SSBs is defined in Clause 13 of TS38.213. When Type0A-PDCCH is configured in CSS with a non-zero index, the mapping is defined in Clause 5.2.2.3.2 of TS38.331. 

Furthermore, in TS38.331, it is noted that a UE in RRC_CONNECTED is only required to acquire broadcasted SIB1 if the broadcast and unicast beams are QCL’ed. 
	[Clause 5.2.2.3.1, TS 38.331]
NOTE 1: The UE in RRC_CONNECTED is only required to acquire broadcasted SIB1 and MBS broadcast if the UE can acquire it without disrupting unicast or MBS multicast data reception, i.e., the broadcast and unicast/MBS multicast beams are quasi co-located. 


Observation 3: According to TS38.331, UE in RRC_CONNECTED is only required to acquire broadcasted SIB1 if the broadcast and unicast beams are QCL’ed.

The identified cases and corresponding specification sections are summarized in Table 1 where one can clearly see that the mapping between PDCCH monitoring occasions and SSBs is not defined for the case when SIB1is transmitted on non-zero CSS. 
[bookmark: _Ref142666680]Table 1: Type0/0A-PDCCH in specification 
	
	Specification
	SSBs v.s. Type0-PDCCH MOs

	SIB1 on CSS#0
	38.213, Clause 13 
(Tables 13-11~13-15)
	One SSB mapping to corresponding MO in continuous 2 slots

	Other SIBs on CSS#0
	38.213, Clause 13 
(Tables 13-11~13-15)
	One SSB mapping to corresponding MO in continuous 2 slots in SI-Window

	SIB1 on non-zero CSS
	38.213, Clause 13
	Not defined 

	Other SIBs on non-zero CSS
	38.331, Clause 5.2.2.3.2
	One MO mapping to one SSB index in sequence in SI-Window



Proposed Solution
For this missing case, we propose a solution similar to that specified in Clause 5.2.2.3.2 in TS38.331 for Type0A-PDCCH scheduling broadcasted OSIs. The detailed text proposal can be found in the companion draft CR in [1].
[bookmark: _Ref142667185]Proposal 1: For the mapping between Type0-PDCCH monitoring occasions and SSBs when Type0-PDCCH is transmitted on a common search space set with a non-zero index, adopt the solution similar to that for Type0A-PDCCH. 
Conclusion 
[bookmark: _Ref95547977][bookmark: _Ref528853922][bookmark: _Ref481596356][bookmark: _Ref481781528][bookmark: _Ref481782557][bookmark: _Ref101789663][bookmark: _Ref102081114]In this contribution, we address an issue when SIB1 is transmitted on a common search space set with a non-zero index. Particularly, the mapping between Type0-PDCCH monitoring occasions and SSBs is not defined. For this identified issue, we have the following proposal. 
Proposal 1: For the mapping between Type0-PDCCH monitoring occasions and SSBs when Type0-PDCCH is transmitted on a common search space set with a non-zero index, adopt the solution similar to that for Type0A-PDCCH.
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