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1. Introduction
This contribution discusses the possibility to configure controlResourceSetZero/searchSpaceZero for a NSA-only (P)Scell, where at least RA needs to be performed.
2. Discussion
The following solutions are possible:
1) Allow the configuration of controlResourceSetZero/searchSpaceZero in pdcch-ConfigCommon within ServingCellConfigCommon, even if SIB1 is not broadcast (this does not remove the possibility to configure different commonControlResourceSets for the (P)Scell where RA needs to be performed).
This solution is already supported in TS 38.331 since the finalization of EN-DC (i.e. before SA was introduced) and does not require any ASN.1 changes.
After RAN2#103 a concern was raised about the possible mismatch between the configuration provided by dedicated signalling and the one provided in SIB1. But at the same time the need to provide a RA search space for a NSA-only (P)Scell was also highlighted. This resulted in the following conditions for the inclusion of controlResourceSetZero/ searchSpaceZero in pdcch-ConfigCommon within ServingCellConfigCommon, clearly allowing the configuration also in case SIB1 is not broadcast.
	Conditional Presence
	Explanation

	InitialBWP-Only
	If SIB1 is broadcast the field is mandatory present in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in dedicated signalling. It is absent in other BWPs and when sent in system information. In other cases, the field is optionally present.


As discussed online, it is unclear whether configuring controlResourceSetZero/searchSpaceZero in pdcch-ConfigCommon when SIB1 is not broadcast actually breaks any established principles (because in this case SIB1 is not transmitted so no different configuration is provided with respect to the one obtained via dedicated signalling) . However, to remove the concern it seems possible to introduce some clarifications in TS 38.331, e.g.
· In the field description of downlinkConfigCommon in ServingCellConfigCommon (as suggested in [2]):
	[bookmark: _Hlk525842600]downlinkConfigCommon
The common downlink configuration of the serving cell, including the frequency information configuration and the initial downlink BWP common configuration. The parameters provided herein should match the parameters that UE is required to receive via configured by MIB and SIB1 of the serving cell. 


· In 5.2.2.4.1 (Actions upon reception of the MIB), adding a Note at the end, e.g.:
 (
Upon receiving the 
MIB
 the UE shall:
1>
store the acquired 
MIB
;
1>
if the UE is in RRC_IDLE or in RRC_INACTIVE or if the UE is in RRC_CONNECTED while 
T311
 is running: [FFS]
2>
if the 
cellBarred
 in the acquired 
MIB
 is set to 
barred
:
3>
consider the cell as barred in accordance with TS 38.304 [20];
3>
if 
intraFreqReselection
 is set to 
notAllowed
:
4>
consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as specified in TS 38.304 [20].
3>
else:
4>
consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as specified in TS 38.304 [20].
2>
else:
3>
apply the received 
pdcch-ConfigSIB1
, 
subCarrierSpacingCommon
, 
ssb-SubcarrierOffset
 and 
dmrs
-
TypeA
-Position
 and acquire 
SIB1
, if 
ssb-SubcarrierOffset
 indicates 
SIB1
 is transmitted in the cell [13] and if 
SIB1
 acquisition is required for the UE.
NOTE:
If the field 
ssb-SubcarrierOffset 
indicates that 
SIB1
 is not 
transmitted in the cell
, the 
UE shall not release the configuration for 
ControlResourceSetZero 
and 
searchSpaceZero 
for the same cell, if previously r
eceived via dedicated signalling
.
)
2) Don't allow the configuration of controlResourceSetZero/searchSpaceZero in pdcch-ConfigCommon within ServingCellConfigCommon if SIB1 is not broadcast (and only rely on the configuration of different commonControlResourceSets (one for each DL BWP) for the (P)Scell where RA needs to be performed).
Configuring a different commonControlResourceSet for each DL BWP is already supported by current ASN.1, however disallowing the configuration of controlResourceSetZero/searchSpaceZero in pdcch-ConfigCommon if SIB1 is not broadcast requires a correction in the following condition: 
	Conditional Presence
	Explanation

	InitialBWP-Only
	If SIB1 is broadcast the field is mandatory present in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in dedicated signalling. It is absent in other BWPs and when sent in system information. In other cases, the field is optionally present. If SIB1 is not broadcast the field is always absent.


While this solution removes any possible concern about the possible mismatch between the configuration provided by dedicated signalling and the one provided in SIB1, the following drawbacks/consequences should be discussed:
1. It can be argued that this is a not backwards compatible change for EN-DC
2. This implies that all the concepts/properties of controlResourceSetZero/searchSpaceZero (developed also for EN-DC) cannot be used in EN-DC only cells (for instance the natural association between the SS/PBCH block and CORESET#0) and then the need to e.g. always configure TCI-states for a commonControlResourceSet. Furthermore it is not clear whether concepts like "SS/PBCH block and control resource set multiplexing patterns 1, 2 or 3" apply in case CORESET#0 is missing and a different commonControlResourceSet is considered. For instance, see the following excerpt from TS 38.213 sub-clause 13, linking the discussion on "SS/PBCH block and control resource set multiplexing patterns 2 and 3" to the case of controlResourceSetZero/searchSpaceZero (and then hinting that if those multiplexing patterns need to be used, then controlResourceSetZero/searchSpaceZero need to be configured): 
 (
For 
the 
SS/PBCH block an
d control resource set
 multiplexing pattern
s 2 and 3
, a UE monitors PDCCH in the Type0-PDCCH common search space over 
one 
slot
 with 
Type0-
PDCCH
 common search space
 periodicity equal to the
 periodicity of SS/PBCH block. 
For 
the 
SS/PBCH block an
d control resource set
 multiplexing pattern
s 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
 control resource set for Type0-PDCCH common search space
. 
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.
)
3. In case of multiple DL BWPs, multiple commonControlResourceSets need to be configured (one per DL BWP), even if they will likely use the same frequency domain resources: RA can only be performed in DL BWPs including the SSB, so all the involved BWPs need to overlap and it is reasonable to also have the option to reuse the same frequency domain resources for the coreset (as possible when relying on controlResourceSetZero/searchSpaceZero)
3. Conclusion and proposals
After some offline discussion, there seems to be some consensus to go for solution 1. The following proposals are made:
Proposal 1: Keep the option to configure controlResourceSetZero/searchSpaceZero in pdcch-ConfigCommon within ServingCellConfigCommon, even if SIB1 is not broadcast (Note that this does not remove the possibility to configure different commonControlResourceSets (one for each DL BWP)).
Proposal 2: Agree a CR to TS38.331 clarifying that, if during MIB reception the UE detects that SIB1 is not transmitted in the cell, the UE shall not release the configuration for ControlResourceSetZero and searchSpaceZero for the same cell, if previously received via dedicated signalling.
A CR to TS38.331 reflecting proposal 2 is available in [3].
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