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1	Introduction
In their “LS on bandwidth configuration for initial BWP” RAN1 informed RAN2 about a couple of agreements related to the configuration of the initial BWPs and the CORESET#0.
In this paper we analyse the impact on the RRC specification and raise some points that require a more detailed discussion in RAN2. 
[bookmark: _Ref178064866]2	Discussion
The LS from RAN1 lists the following agreements which we marked in different colours to highlight the different issues to be addressed in RAN2. For each of the issues we provide a separate sub-section below. 
In the last bullet of the agreements RAN1 points out that they assume that RAN2 will capture those aspects in the RAN2 spec, i.e., in RRC.
	Agreements:
· Modify the agreements in RAN1#92bis as follows.
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWPCORESET#0
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled
· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWPCORESET#0
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· [bookmark: _GoBack]the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWPCORESET#0.
· Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP in CSS
· Modify the agreements in RAN1#91 as follows if Option #2 is supported in PCell
· CORESET configured by RMSI is confined within the initial DL BWPthe bandwidth of CORESET#0
· For PCell, the initial DL BWP can be configured in SIB1 to be the same as or different with the initial DL BWP as initially defined by CORESET#0
· The initial DL BWP configured in SIB1 includes the bandwidth of CORESET#0
· If the initial DL BWP configured by SIB1 is different with the initial DL BWP as initially defined by CORESET#0, the configuration of the initial DL BWP configured by SIB1 is applicable after the initial access
· For PSCell and SCell, the initial DL BWP of a cell can be configured to be the same as or different with the initial DL BWP as defined by CORESET#0 of the cell
· The initial DL BWP of a cell includes the bandwidth of CORESET#0 of the cell
· Note: RAN1 assumes that the above agreements related to PCell, PSCell and SCell have no RAN1 specification impact and will be captured in RAN2 specs


2.1	Frequency domain location of initial DL BWP
As highlighted in yellow, RAN1 concluded that the initial DL BWP includes the bandwidth of CORESET#0, i.e., in the frequency domain the CORESET#0 is entirely contained in the bandwidth of the initial DL BWP. This should be captured on the field description of the initial DL BWP configuration, i.e., in the field description of initialDownlinkBWP in DownlinkConfigCommonSIB:
[bookmark: _Ref525843201][bookmark: _Toc525859056]Capture in the field description of the initialDownlinkBWP in DownlinkConfigCommonSIB that “The network configures the  locationAndBandwidth so that the initial downlink BWP contains the entire CORESET#0 of this serving cell in the frequency domain.”
	initialDownlinkBWP
The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG). The network configures the  locationAndBandwidth so that the initial downlink BWP contains the entire CORESET#0 of this serving cell in the frequency domain. 


2.2	CommonControlResourceSet
The network may configure a ControResourceSet in SIB1 (SIB1->servingCellConfigCommon-> downlinkConfigCommon-> initialDownlinkBWP-> pdcch-ConfigCommon-> commonControlResourceSet). According to the RAN1 agreement highlighted in grey, this CORESET shall not be wider than CORESET#0. This restriction is applicable for the UE’s PCell. Generally, a cell may be PCell for one UE but SCell for another. To formulate this generically, one should hence say that the commonControlResourceSet configured in SIB1 is not wider than CORESET#0. 
[bookmark: _Ref525843204][bookmark: _Toc525859057]Capture in the field description of the commonControlResourceSet that “The network configures the commonControlResourceSet in SIB1 so that it is confined in the bandwidth of CORESET#0”.
	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. The network configures the commonControlResourceSet in SIB1 so that it is confined in the bandwidth of CORESET#0. 


2.3	Applicability of CORESET#0
Upon initial access the UE determines the bandwidth (and other parameters) of CORESET#0 from MIB->pdcch-ConfigSIB1. It uses this (and other) information in MIB to acquire SIB1. As explained in section 2.1 the network may indicate in SIB1 that the initial DL BWP of this serving cell is wider than the CORESET#0. The question is for which receptions the UE applies this wider DL bandwidth. RAN1 concluded that “the configuration of the initial DL BWP configured by SIB1 is applicable after the initial access”, i.e., once the UE entered RRC CONNECTED state. According to 38.331 section 5.3.3.4, this is the case when the UE received and processed the RRCSetup message, i.e., before sending the RRCSetupComplete. Therefore, strictly following the RAN1 agreement, the UE can start using the initial DL BWP for the RRCSetupComplete and all subsequent messages. Messages until and including RRCSetup should be sent on the bandwidth not larger than the bandwidth of CORESET#0. 
RAN1 restricts the applicability of initial DL BWP configured by SIB1 until after the initial access so that DL transmissions in the initial access do not exceed the bandwidth of CORESET#0 during the initial access. All these messages are scheduled on the CSS for which RAN1 specified that the frequency domain allocation of PDSCH must not exceed the width of the CORESET (see second cyan sub-bullet above). Hence, the requirement marked in pink, is already covered by capturing the restriction that the commonControlResourceSet configured in SIB1 is confined in the bandwidth of CORESET#0 (see Proposal 2). With this restriction, transmissions scheduled in CORESET#0 and/or commonControlResourceSet cannot address the wider DL BWP configured in SIB1 during the initial access.
[bookmark: _Toc525859058]Capturing the RAN1 agreements “If the initial DL BWP configured by SIB1 is different with the initial DL BWP as initially defined by CORESET#0, the configuration of the initial DL BWP configured by SIB1 is applicable after the initial access” in RAN2 specs is not necessary.
2.4	CORESET#0 and DCI-Size
The RAN1 agreements highlighted in cyan capture that the UE determines the DCI size based on the size of CORESET#0. Since the RRC specification does not at all mention the size of DCI 1-0, we think that these agreements don’t need to be captured in RRC either. 
[bookmark: _Toc525859059]The rules how the UE determines the DCI sizes based on CORESET#0 are not captured in the RRC specification since this is clearly the scope of the L1 specs. 
However, it should be noted that there are cases in which MIB of a serving cell does not advertise a CORESET#0 in the pdcch-ConfigSIB1 field. As discussed earlier with RAN1, this is the case when a cell is only used for EN-DC (no NR SA UE’s supposed to camp on the cell) and if it does not intend to use ANR. In such cases the field MIB->ssb-SubcarrierOffset indicates that this cell has no CORESET#0, no SearchSpace#0 and that it does not broadcast SIB1. The field MIB->pdcch-ConfigSIB1 gets another meaning and may inform the UE where in frequency domain it may find an SSB with CORESET and SIB1 instead. But in short, MIB indicates that “there is no CORESET#0”.
The RRCReconfiguration which adds the SCG contains the ServingCellConfigCommon for the PSCell (and for other SCells of the SCG). The field ServingCellConfigCommon->...-> PDCCH-ConfigCommon-> controlResourceSetZero seems to allow configuring a CORESET#0 anyway. However, like all parameters in the common branch also the controlResourceSetZero is supposed to be updated based on system information and hence, the UE would quickly deduce that this cell has no CORESET#0 anyway and the original problem would reappear. 
Further, an SCell may not have SSB. For an SCell without SSB, it is not possible to configure CORESET#0 since the configuration of CORESET#0 is tied to SSB, according to clause 13 of TS 38.213. If an SCell does not have SSB, it is unclear how CORESET#0 can be configured.
We see several alternatives to resolve the issue so that the UE can determine the size of the DCI:
Option 1: Omit the CORESET#0 both in MIB as well as in RRCReconfiguration. Reword the L1 text so that the UE determines DCI 1-0 size by CORESET#0 if configured and by the width of the initial DL BWP otherwise.
Option 2: Omit the CORESET#0 in MIB and in controlResourceSetZero. But configure a commonControlResourceSet with ID#0. Update RRC field descriptions so that special functionality currently associated with controlResourceSetZero is also applicable if CORESET#0 is configured in commonControlResourceSet. 
Option 3: Omit the CORESET#0 in MIB but indicate controlResourceSetZero in ServingCellConfigCommon and clarify in the field description that the UE shall maintain the value even though MIB broadcast by the serving cell indicates that there is no CORESET#0.
We are hesitant to go for option 3 since it deviates from the general principle that parameters in ServingCellConfigCommon shall match the corresponding parameters broadcast in system information. Option 2 seems to break that principle as well since the commonControlResourceSet is also configurable in SIB1. But since the entire case is only about serving cells not broadcasting SIB1, there is no risk that the UE ever acquires SIB1 and overrides the commonControlResourceSet obtained in the RRCReconfiguration. Nevertheless, also Option 2 requires further changes in RRC. Therefore, we have a preference for Option 1 above.
[bookmark: _Toc525859060]Discuss how to inform the UE about the DCI 1-0 size in cases where the cell does not broadcast SIB1 and hence advertises no CORESET#0
If RAN2 chooses a solution in which CORESET#0 is not configured in EN-DC-Only cells or SSB-less SCells, the text suggested in Proposal 1 and Proposal 2 needs to be adjusted by adding “if configured”.
[bookmark: _Toc525859061]If RAN2 chooses a solution in which CORESET#0 is not configured in EN-DC-Only cells or SSB-less SCells, the text suggested in Proposal 1 and Proposal 2 is amended by “if configured”.

3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Capture in the field description of the initialDownlinkBWP in DownlinkConfigCommonSIB that “The network configures the  locationAndBandwidth so that the initial downlink BWP contains the entire CORESET#0 of this serving cell in the frequency domain.”
Proposal 2	Capture in the field description of the commonControlResourceSet that “The network configures the commonControlResourceSet in SIB1 so that it is confined in the bandwidth of CORESET#0”.
Proposal 3	Capturing the RAN1 agreements “If the initial DL BWP configured by SIB1 is different with the initial DL BWP as initially defined by CORESET#0, the configuration of the initial DL BWP configured by SIB1 is applicable after the initial access” in RAN2 specs is not necessary.
Proposal 4	The rules how the UE determines the DCI sizes based on CORESET#0 are not captured in the RRC specification since this is clearly the scope of the L1 specs.
Proposal 5	Discuss how to inform the UE about the DCI 1-0 size in cases where the cell does not broadcast SIB1 and hence advertises no CORESET#0
Proposal 6	If RAN2 chooses a solution in which CORESET#0 is not configured in EN-DC-Only cells or SSB-less SCells, the text suggested in Proposal 1 and Proposal 2 is amended by “if configured”.
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