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1	Introduction
The topic of BWPs has been discussed quite a lot, with multiple issues discovered even after the EN-DC ASN.1 freeze. In this contribution, we discuss some further issues recently discovered in an offline discussion between RAN1 and RAN2 delegates from multiple companies.
2	Dedicated and Broadcast information for EN-DC
2.1	Dedicated configuration in an EN-DC – only cell (i.e. cell without SIB1) 
RAN2 earlier decided to allow CORESET#0 (CS#0) and SearchSpace#0 (=SS#0) configuration also via dedicated signalling to ensure exactly the same configuration can be used in broadcast and dedicated signalling. This is needed e.g. to ensure that UE can continue operating under initial BWP during handover in case the network only uses initial BWP for the UEs. In terms of RRC specification, the field description of downlinkConfigCommon in ServingCellConfigCommon is the only place where this restriction is captured:
	[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 configured by MIB and SIB1 of the serving cell. 



The reasoning behind this was the same as in LTE: Since UE reads the system information on target cell after handover, it’s best to ensure the same configurtation is used in handover to ensure UE can operate properly and network doesn’t have to provide a dedicated, per-UE configuration of the basic parameters for every handover.
However, this becomes somewhat problematic when considering an EN-DC-only cell: By definition, SIB1 is not transmitted in such a cell, UE only has to read the SFN from MIB and all configuration parameters are received via PCell in dedicated signallling. Therefore, even the definition of the restriction is in question: why would the UE do anythign with MIB other than the SFN? Looking at the ASN.1, MIB contains the following information:
· System frame number (used by both EN-DC and SA)
· SCS for SIB1/Msg2/Msg4 for NR SA
· Frequency offset between SSB and RB grid (which also doubles as an indicator of whether SIB1 is transmitted with certain configurations) and the CS#0 and SS#0 configuration needed to receive SIB1 (or where SIB1 cannot be found)
· The first TypeA DMRS position for DL/UL
· Cell selection/seselection – affecting status parameters (barring, IFRI)
Except for the SFN, all the parameters are either given in dedicated signalling to the UE, or something that the UE can safely ignore. 
Observation 1: For EN-DC UEs, only the SFN in MIB is relevant information – UE should simply disregard all the other information.
Most notably, the CS#0 is NOT configured by any information received via MIB for EN-DC UE, and if SIB1 does not exist, the sentence in downlinkConfigCommon is meaningless: Taken literally, it would mean that none of the SIB1 information can be provided for EN-DC UE if the SIB1 is not transmitted. Therefore, we think that the description should be modified to only apply for NR SA cases, wherein UE is required to obtain system information, and where it makes sense to align both broadcast and dedicated configurations.
Proposal 1: Correct the field description of downlinkConfigCommon so that it only applies for information that UE is required to receive from MIB/SIB1.
One possible way to word this is shown below:
	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 received via configured by MIB and SIB1 of the serving cell. 



Finally, we would also note that a similar description could be added for the UL configuration to be consistent (as shown below):
	uplinkConfigCommon, supplementaryUplinkConfig 
The common (supplementary) uplink configuration of the serving cell, including the frequency information configuration and the initial (supplementary) uplink BWP common configuration. The parameters provided herein should match the parameters that UE is required to received via MIB and SIB1 of the serving cell. 



2.2	CORESET#0 configuration
Even though tjhe RAN2 signalling allows to configure CORESET#0 via dedicated signalling for EN-DC or handover (within PDCCH-ConfigCommon), there are currently two scenarios for which the CORESET#0 cannot be configured:
· Scenario 1: PScell without SIB1 (i.e. MIB contains ssb-SubcarrierOffset with value that indicates CORESET#0 is not configured via the pdcch-ConfigSIB1 of the MIB)
· Scenario 2: Scell without SSB (i.e. SCell that does not broadcast SSB, but refers to another serving cells SSB for synchronization)
PSCell without SIB1
Scenario 1 may occur when the NR cell is not used for SA purposes (e.g. EN-DC-only or NR DC-only cell). In either case, SIB1 is not transmitted, which means that to ensure NR SA UEs do not reselect to the cell, the ssb-SubcarrierOffset must be set to value that indicates SIB1 is not present, as specified in TS38.213 (and in which case pdcch-ConfigSIB1 points to SSB with CORESET#0). 
Observation 2: The MIB field ssb-SubcarrierOffset can be set to indicate SIB1 is not present in the cell.
Therefore, in this case the CS#0 and SS#0 are NOT configured by MIB, so the requirement that the broadcast and dedicated signalling should match is not valid (since if statement A is false, the implication “A => B” is always evaluated as true regardless of the value of statement B). Therefore, it is possible to conifigure any CORESET#0 for the EN-DC UE via dedicated signalling in pdcch-ConfigCommon within ServingCellConfigCommon. 
SCell without SSB
The issue with scenario 2 is the CS#0 is always configured with respect to SSB, i.e. it always has to refer to a valid SSB position (even if the SSB actually resides in another cell). Therefore, to be able to receive PDCCH, network is forced to use either cross-carrier scheduling or the UE must be indicated in some other way how to interpret the CS#0 location for the SCell. One way to do this would be to allow the field commonControlResourceSet to be configured with CORESET ID = 0, which is currently expressly forbidden by the field description as shown below:
	commonControlResourceSet
An additional common control resource set which may be configured and used for RAR/paging/system information. If the network configures this field, it uses a ControlResourceSetId other than 0 for this ControlResourceSet.



This would also require some RAN1 work as it affects how the CORESET#0 usage is handled but would seem rather simple from RAN2 viewpoint. We also note that since no SSB is broadcast, SIB1 cannot be broadcast by the cell (which is used as an SCell for the UE in question).
Proposal 2: Consider allowing the commonControlResourceSet to be configured with index=0 for SCells without SSB.
The modification for this could be as shown below:
	commonControlResourceSet
An additional common control resource set which may be configured and used for RAR/paging/system information. If the network configures this field, it uses a ControlResourceSetId other than 0 for this ControlResourceSet.
If this field is configured for SCell without SSB, it may be configured with ControlResourceSetId = 0 and used as specified in TS38.213 [13] for the SCell.



2.3	Center frequency of initial BWP with BWP configuration option#2
We also noted a clarification for the so-called BWP configuration Option#2 (i.e. using only the initial BWP e.g. during initial access) with the center frequency handling. Based on RAN1 agreement made early during the NR WID, BWPs with the same index share the same center frequency in TDD. During RAN1#94 meeting, it was also agreed that Initial DL BWP configured in SIB1 (with the BWP configuration Option 2) becomes active only after initial access (i.e. after Msg4, as also discussed in RAN2). 
This means that in case the CORESET#0 (i.e. the BW defined by MIB received in SSB) has a different center bandwidth than initial UL/DL BW, UE may need to retune even if configuration option#2 is used, as shown in Figure 1 (option 1) and Figure 2 (option 2) below.


Figure 1 Center frequency in configuration Option 1 on Pcell



Figure 2 Center frequency in configuration option 2 on Pcell

In Option 1 depicted in Figure 1, UE performing RACH needs to first open the RF BW to cover Initial UL BWP that is larger than Initial DL BWP. In Option 2, UE performing RACH needs to first open but as well retune RF BW to the centre of Initial UL BWP, as shown in Figure 2. This however does not have any impact on power consumption of idle UEs, because broadcast would be coming only within the span of CORESET#0. Only when UE sends PRACH it modifies RF, which is the case for both Option 1 and Option 2. 
Observation 3: UE may have to retune its RF after receiving Msg4 even if only initial BWP is used after initial access. 
This means that the RF/BWP switching delay may be required always after Msg4, which means that the RRC processing delay applied to the initial access might need to cover the RF retuning. Therefore, given the discussion IMT-2020 requirements e.g. in R2-1814820, we would propose that the initial access requirements also cover the potential RF retuning delay. 
Proposal 3: The RF retuning delay shall be included in the RRC processing delay for receiving RRCSetup-message. 
[bookmark: _GoBack]After RAN2 has decided on this, we think that RAN4 should be informed them of the decisions to ensure the initial access test cases are covering this.
Proposal 4: Send LS to RAN4 to inform them of RAN2 decisions regarding RF retuning delay during initial access.
3	Conclusions
We have discussed the signalling of CORESET#0 within MIB/SIB1, and observed the following: 
Observation 1: For EN-DC UEs, only the SFN in MIB is relevant information – UE should simply disregard all the other information.
Observation 2: The MIB field ssb-SubcarrierOffset can be set to indicate SIB1 is not present in the cell.
Observation 3: UE may have to retune its RF after receiving Msg4 even if only initial BWP is used after initial access. 
Based on these and the discussion, we propose the following:
Proposal 1: Correct the field description of downlinkConfigCommon so that it only applies for information that UE is required to receive from MIB/SIB1.
Proposal 2: Consider allowing the commonControlResourceSet to be configured with index=0 for SCells without SSB.
Proposal 3: The RF retuning delay shall be included in the RRC processing delay for receiving RRCSetup-message. 
Proposal 4: Send LS to RAN4 to inform them of RAN2 decisions regarding RF retuning delay during initial access.
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