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1. Introduction
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The configuration of the common COERSET and common SearchSpace has been encoding as above with the following properties:
· The common CORESET#0 is only configured in the initial BWP (BWP#0). However, the UE acquires the CORESET#0 irrespective of the currently active BWP;
· Besides CORESET 0, an additional common CORESET which is used for RAR can be configured;
· The common SearchSpace#0 is only configured in the initial BWP (BWP#0). However, the UE acquires the SearchSpace#0 irrespective of the currently active BWP;
· Besides SearchSpace#0, additional common SearchSpace(s) can be configured for SIB1, OSI, Paging, RA;.
In this contribution, the configuration of the common CORESET and common SearchSpace is further discussed, especially from the perspective of PWS reception. 
2. Discussion
At RAN2#101 and RAN2#102, the following agreements are made:
[RAN2#101]:
3 [bookmark: OLE_LINK45][bookmark: OLE_LINK147]UE acquires SI broadcast required for the connected mode UE from within the UE's active BWP, if it is provided. Paging is also provided in UE's active BWP as previously agreed). If it is not provided in the UE's active BWP then the UE does not acquire SI broadcast from within that BWP. (i.e. The UE does not switch active BWP autonomously for reception of SI broadcast)
[RAN2#102]:
3: 	If the UE’s active DL BWP is not configured with common search space then UE is not required to acquire SI updates from broadcast
4: 	NW may provide updated SI by dedicated signalling (Can be used at least for the case if the UE’s active DL BWP is not configured with common search space.)
8	Any SIB (including PWS SIBs) can be provided to the UE through dedicated signaling.
Observation 1: Per RAN2 agreements, if SI is not broadcast within the active BWP (e.g. no common SearchSpace configured on the active BWP), the updated SI (including PWS) is provided by dedicated signaling. 
However, the field description of the common CORSET and SearchSpace are captured as following:
	controlResourceSetZero
Parameters of the common CORESET#0. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0) the UE acquires the CORESET#0 irrespective of the currently active BWP as described in FFS_Spec, section FFS_Section).

	searchSpaceZero
Parameters of the common SearchSpace#0. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0) the UE acquires the SearchSpace#0 irrespective of the currently active BWP as described in FFS_Spec, section FFS_Section).

	pagingSearchSpace
ID of the Search space for paging. Corresponds to L1 parameter 'paging-SearchSpace' (see 38.213, section 10) If the field is absent, the monitoring occasions are derived as described in 38.213, section 10.1 and section 13.

	ra-SearchSpace
ID of the Search space for random access procedure. Corresponds to L1 parameter 'ra-SearchSpace' (see 38.214?, section FFS_Section) If the field is absent, the monitoring occasions are derived as described in 38.213, section 10.1 and section 13

	searchSpaceOtherSystemInformation
ID of the Search space for other system information, i.e., SIB2 and beyond. Corresponds to L1 parameter 'osi-SearchSpace' (see 38.213, section 10) If the field is absent, the monitoring occasions are derived as described in 38.213, section 10.1 and section 13.

	searchSpaceSIB1
ID of the search space for SIB1 message.
Corresponds to L1 parameter 'rmsi-SearchSpace' (see 38.213, section 10)


From the above yellow highlighted field description, it seems that for a BWP with no common CORESET or SearchSpace configured, the UE can monitor PDCCH occasions based on CORESET#0 and SearchSpace#0 in the initial BWP. The description conflicts with the agreements quoted above from RAN2#101&102. 
Observation 2: It seems from the current field description that for a BWP with no common CORESET or SearchSpace configured, the UE can monitor PDCCH occasions based on CORESET#0 and SearchSpace#0 in the initial BWP, which definitely conflicts with the agreements made for SI acquisition.
From our understanding, it’s okay to provide the updated SI other than the PWS for CONNECTED UE via dedicated signaling. However, the PWS should be provided to all the UEs as soon as possible in case emergency happens. If providing PWS to all the connected UEs on an active BWP with dedicated signaling, congestion may happen and the providing of PWS may be tragically delayed. 
Observation 3: If providing PWS to all the CONNECTED UEs on an active BWP with dedicated signaling, the PWS may be tragically delayed.
Given the above observations, we give some further analysis on the configuration of the common CORESET and SearchSpace in the following. The analysis is given from the perspective of BWP overlapped with CORESET#0&SearchSpace#0 and BWP non-overlapped with CORESET#0&SearchSpace#0 respectively.
2.1. BWP overlapped with CORESET#0&SearchSpace#0
RAN1 replied to RAN2 on the possibility of receiving broadcast SI from non-active BWP as following [1]:
	Question 4: Can UE support reception of broadcast SI from non-active BWP while staying in UE’s active BWP, when SI is provided in a non-active BWP part overlapping with UE’s active BWP?
Answer: An UE can support the reception of broadcast SI when the following conditions are met from UE perspective.
· The PDCCH in the dedicated RRC configured common search space schedules PDSCH carrying the broadcast SI, and 
· The CORESET and the common search space for the above PDCCH and the PDSCH carrying the broadcast SI are within an UE’s active DL BWP, using the numerology (including subcarrier spacing & CP type) configured to the UE’s active DL BWP


According to the reply, when operating on the active BWP that is overlapped with the CORESET#0 and SearchSpace#0 of the initial BWP, the UE can acquire broadcast SI based on the monitoring of CORESET#0 and SearchSpace#0, using the numerology (including subcarrier spacing & CP type) of the active DL BWP. Obviously, it is also the case for receiving Paging. Given that, even though the CORESET#0 and SearchSpace#0 are only allowed to be configured in the initial BWP (BWP#0) per ASN.1, it should be clarified that the UE can acquire the CORESET#0 and SearchSpace#0 if they are within the currently active BWP, using the numerology (including subcarrier spacing & CP type) of the active DL BWP.
Proposal 1: It should be clarified in the ASN.1 field description that even though the CORESET#0/SearchSpace#0 is only configured in the initial BWP (BWP#0), UE acquires the CORESET#0/SearchSpace#0 if it is within the currently active BWP, using the numerology (including subcarrier spacing & CP type) of the active DL BWP.
Besides SearchSpace#0, additional common SearchSpace(s) can be configured for SIB1, OSI, Paging, RA. Similar as proposal1, it should be clarified that if the additional common SearchSpace is absent in the initial BWP or in a BWP with the SearchSpace#0 within its bandwidth, the UE derives the monitoring occasions based on CORESET#0/SearchSpace#0, i.e. based on the described in 38.213 section 13.
[bookmark: OLE_LINK3][bookmark: OLE_LINK1]Proposal 2: It should be clarified in the ASN.1 field description that if the additional common SearchSpace (e.g. searchSpaceSIB1, searchSpaceOtherSystemInformationpaging, SearchSpace, ra-SearchSpace) is absent in the initial BWP or in a BWP with the CORESET#0 and SearchSpace#0 within its bandwidth, the UE derives the monitoring occasions based on CORESET#0/SearchSpace#0, i.e. derives as described in 38.213 section 13.
2.2. BWP non-overlapped with CORESET#0&SearchSpace#0
From our understanding, per current ASN.1 and the agreements listed above at RAN2#101&102, no common CORESET and common Search space will be configured on a BWP non-overlapped with CORESET#0&SearchSpace#0. The updated SIBs (including PWS SIBs) are provided to the UE through dedicated signaling. However, as indicated in Observation 3, if providing PWS to all the CONNECTED UEs on an active BWP with dedicated signaling, the PWS may be tragically delayed. So it’s better to allow the NW to configure common CORESET(s) and common SearchSpace(s) for the purpose of PWS on any BWP. 
[bookmark: OLE_LINK2]Proposal 3: The NW should be allowed to configure common CORESET(s) and common SearchSpace(s) for the purpose of PWS on any BWP.
From the perspective of ASN.1 structure, additional common SearchSpace(s) can be configured for SIB1, OSI, Paging, RA in any BWP. However, only an additional common CORESET for RAR is allowed in BWPs that doesn’t overlap with CORESET#0&SearchSpace#0.
Observation 4: In the current ASN.1 structure, additional common SearchSpace(s) can be configured for SIB1, OSI, Paging, RA in any BWP. However, only an additional common CORESET for RAR is allowed in BWPs that doesn’t overlap with CORESET#0&SearchSpace#0.
To make it possible that the NW can configure common CORESET(s) and common SearchSpace(s) for the purpose of PWS on any BWP, there can be the possible two ways:
Alt.1: 
Allow the configuration of a common CORESET for Paging in the BWP that doesn’t overlap with CORESET#0&SearchSpace#0. With the reception of PWS indication (e.g. etwsAndCmasIndication) in the Paging message or Short Messages [2], the UE switches to the initial BWP to receive PWS SIBs.
Alt.2:
Allow the configuration of a common CORESET for Paging and OSI in the BWP that doesn’t overlap with CORESET#0&SearchSpace#0. With the reception of PWS indication (e.g. etwsAndCmasIndication) in the Short Messages [2], the UE acquires the PWS SIBs according to the PWS-SchedulingInfo (si-Periodicity and si-WindowLength) provided in the Short Messages and the PDSCH scheduling information for PWS SIBs within the paging DCI (DCI format 1_0 with CRC scrambled by P-RNTI).
The paging DCI (DCI format 1_0 with CRC scrambled by P-RNTI) specified by RAN1 is referred in Annex. It should be noted that to make the Alt.2 work, there’re the following impacts on RAN1 spec:
· PWS-SchedulingInfo, e.g. 3bits si-Periodicity and 3bits si-WindowLength should be added into the Short Messages. So the bits of the Short Messages should be expanded larger than 8.
· The Short Message Indicator should be set as 11. However, it should be noted in RAN1 spec that the scheduling information in this particular case is for PWS SIBs instead for Paging.

	Alternatives
	Impact on RAN2
	Impact on RAN1

	Alt.1
	1. Configure a common CORESET for Paging in the BWP that doesn’t overlap with CORESET#0&SearchSpace#0.
2. UE switches to the initial BWP to receive PWS SIBs.
	1. Specify that the NW can configure a common CORESET for Paging in the BWP that doesn’t overlap with CORESET#0&SearchSpace#0.

	Alt.2
	1. Configure a common CORESET for Paging in the BWP that doesn’t overlap with CORESET#0&SearchSpace#0.
2. Add PWS-SchedulingInfo, e.g. 3bits si-Periodicity and 3bits si-WindowLength into the Short Messages.
3. UE acquires the PWS SIBs according to the PWS-SchedulingInfo provided in the Short Messages and the PDSCH scheduling information for PWS SIBs within the paging DCI.
	1. Specify that the NW can configure a common CORESET for Paging in the BWP that doesn’t overlap with CORESET#0&SearchSpace#0.
2.  Expand the bits of the Short Messages, e.g. larger than 8.
3. Set the Short Message Indicator as 11 in this case and specify that the scheduling information in this particular case is for PWS SIBs instead for Paging.


Table. 1
Table.1 above summarize the impacts on RAN2 and RAN1 for both alternatives. In both alternatives, a common CORESET for Paging should be configured in the BWP that doesn’t overlap with CORESET#0&SearchSpace#0. Per RAN1 specification, at most 3 CORESETs can be configured for each BWP. Currently, a CORESET dedicated for RAR can be configured on any BWP, if to configure an additional CORESET dedicated for Paging, there may be cases that only one CORESET is left for ue-Specific CORESET. To avoid this risk, the additional common CORESET which is now configured for RAR can be reused also for the purpose of PWS. Meanwhile, it can be seen that both alternatives have impacts on RAN1, if either one is approved in RAN2, LS should be sent to RAN1 to ask for confirmation.
Proposal 4: The additional common CORESET configured for RAR can be reused also for the purpose of PWS reception, e.g. for Paging in Alt.1, for Paging and PWS SIBs in Alt.2.
Proposal 5: If either alternative is approved in RAN2, LS should be sent to RAN1 to ask for confirmation.
If the proposals above are agreed, a draft CR is provided in [3] (For Proposal 4, taking Alt.1 as an example in the draft CR).
3. Conclusion and proposals
In this contribution, the configuration of the common CORESET and common SearchSpace is further discussed with the following observations and proposals:
Observations: 
Observation 1: Per RAN2 agreements, if SI is not broadcast within the active BWP (e.g. no common SearchSpace configured on the active BWP), the updated SI (including PWS) is provided by dedicated signaling.  
Observation 2: It seems from the current field description that for a BWP with no common CORESET or SearchSpace configured, the UE can monitor PDCCH occasions based on CORESET#0 and SearchSpace#0 in the initial BWP, which definitely conflicts with the agreements made for SI acquisition.
Observation 3: If providing PWS to all the CONNECTED UEs on an active BWP with dedicated signaling, the PWS may be tragically delayed.
Observation 4: In the current ASN.1 structure, additional common SearchSpace(s) can be configured for SIB1, OSI, Paging, RA in any BWP. However, only an additional common CORESET for RAR is allowed in BWPs that doesn’t overlap with CORESET#0&SearchSpace#0.
Proposals: 
Proposal 1: It should be clarified in the ASN.1 field description that even though the CORESET#0/SearchSpace#0 is only configured in the initial BWP (BWP#0), UE acquires the CORESET#0/SearchSpace#0 if it is within the currently active BWP, using the numerology (including subcarrier spacing & CP type) of the active DL BWP.
Proposal 2: It should be clarified in the ASN.1 field description that if the additional common SearchSpace (e.g. searchSpaceSIB1, searchSpaceOtherSystemInformationpaging, SearchSpace, ra-SearchSpace) is absent in the initial BWP or in a BWP with the CORESET#0 and SearchSpace#0 within its bandwidth, the UE derives the monitoring occasions based on CORESET#0/SearchSpace#0, i.e. derives as described in 38.213 section 13.
Proposal 3: The NW should be allowed to configure common CORESET(s) and common SearchSpace(s) for the purpose of PWS on any BWP.
Proposal 4: The additional common CORESET configured for RAR can be reused also for the purpose of PWS reception, e.g. for Paging in Alt.1, for Paging and PWS SIBs in Alt.2.
Proposal 5: If either alternative is approved in RAN2, LS should be sent to RAN1 to ask for confirmation.
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The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
-	Short Messages Indicator – 2 bits according to Table 7.3.1.2.1-1
.-	Short Messages – [8] bits, according to Subclause x.x of [9, TS38.331]. If only the scheduling information for Paging is carried, this bit field is reserved.

-	Frequency domain resource assignment – bits.  If only the short message is carried, this bit field is reserved.

-	 is the size of the initial DL bandwidth part
-	Time domain resource assignment – 4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]. If only the short message is carried, this bit field is reserved.
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.1.2-33. If only the short message is carried, this bit field is reserved.
-	Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1. If only the short message is carried, this bit field is reserved.
-	TB scaling – 2 bits as defined in Subclause 5.1.3.2 of [6, TS38.214]. If only the short message is carried, this bit field is reserved.
-	Reserved bits – 6 bits

 Table 7.3.1.2.1-1: Short Message indicator
	Bit field
	PUSCH frequency hopping

	00
	Reserved

	01
	Only scheduling information for Paging is present in the DCI

	10
	Only short message is present in the DCI

	11
	Both scheduling information for Paging and short message are present in the DCI
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- PDCCH-ConfigCommon

The IE PDCCH-ConfigCommon s used to configure cell specific PDCCH parameters provided in STB as well as during handover and PSCell/SCell addition.
PPDCCH-ConfigCommon information element
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