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1 Introduction

In RAN2 #101, the following were made regarding the reception of SI in connected mode:

Agreements

1:
Monitoring of paging by the UE and SI reception by the UE is only for the NR PCell while the UE is in connected mode.

2
Provision of SI required for the connected mode UEs by dedicated signalling is an option for the network

3
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) 

In RAN1 #91, the following agreements were made regarding the C-SS configuration in UE’s DL BWPs:
	Agreements:

· C-SS in each DL BWP of the PCell/PScell

· On C-SS, Yp ,kp= 0.

· In Rel.15, 

· For scheduling RMSI, OSI, Paging, UE monitors common search space in the PCell only

· In addition, for random access and fall back, UE monitors common search space in the PCell and PSCell only

· Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP or to be configured without PRACH configuration in the UL active BWP

· Working assumption: In Rel.15, 

· A UE is expected to monitor C-SS (if configured) in the activated BWP

· Full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling.

All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.


2 Discussion on MIB provisioning for UEs in connected mode
RAN2 has made an agreement in the last meeting that a UE may acquire SI broadcast required for the connected mode UE from within the UE's active BWP.
This means that unlike LTE, the SI may be broadcasted in multiple frequency locations of the same carrier. 

Moreover, since the SI is provided to the UE in its active BWP, the SI may be broadcasted with different subcarrier spacing that the initial BWP. 

It has also been discussed in the last meeting the case where the UE’s active BWP is overlapping with the initial active BWP, and whether the SI broadcast may be received by the UE. These aspects will be concluded by the LS that has been sent to RAN1 during RAN 2 #101. 
Observation 1 In one carrier, SIB1 may be broadcasted in multiple frequency locations with different SCS than the initial active BWP.
However, this agreement was only made for the SI broadcast and whether the MIB is also provided in the UE’s active BWP is still an open issue.  
In the current specifications, there is only one MIB broadcasted per wideband carrier. MIB is only provided in the cell-defining SS-PBCH block in the initial BWP and it follows a pre-defined scheduling specified in 38.213.  Therefore, MIB can only be received in the UE’s active BWP if it contains the cell-defining SS-PBCH block and if the numerology of the active BWP is the same as the initial  BWP.

Proposal 1: MIB is only broadcasted in the cell defining SS-PBCH block (i.e., not broadcasted in the UE’s active BWP other than initial active BWP)
The UE determines the SIB1 coreset and search space (using pdcch-ConfigSIB1) from the MIB.  This configuration corresponds to the Type0-PDCCH common search space.  The MIB also contains the subcarrier spacing of the initial BWP and of the SIB1 broadcasted on that BWP.
Some companies have suggested that the UE still acquires MIB on the cell defining SS-PBCH.  However, the search space, coreset, and sub-carrier spacing for SIB1 may be different and have to correspond to the active BWP.  Therefore, even if the UE is somehow able to acquire MIB in the cell defining SS-PBCH, the information in the MIB will only provide the necessary information to acquire SIB1 in initial BWP.  Therefore, the information carried in MIB is not relevant/or applicable for the SIB1 broadcasted in an active BWP different than the initial. 
Observation 2 The MIB broadcasted in initial BWP doesn’t carry the relevant/applicable information required for SIB1 acquisition in an active BWP that is different from initial BWP.   
Therefore, the necessary information required for SIB1 acquisition has to be provided to the UE via dedicated signaling per BWP.  
Furthermore, we observe that as per RAN1 last specifications, the UE may be configured in UE-specific RRC signaling, with Type0-PDCCH common search space for each configured DL BWP on the primary cell. 
	A UE is provided a configuration for a control resource set for Type0-PDCCH common search space by higher layer parameter RMSI-PDCCH-Config and a subcarrier spacing by higher layer parameter RMSI-scs for PDCCH reception.

[…]

If a UE is configured for downlink bandwidth part (BWP) operation, [..], the UE can be additionally configured a control resource set for Type0-PDCCH common search space, Type0A-PDCCH common search space, Type1-PDCCH common search space, or Type2-PDCCH common search space for each configured DL BWP on the primary cell, other than the initial active DL BWP, as described in Subclause 12. 


Proposal 2: The necessary parameters to acquire SIB1 in an active BWP are provided per BWP by dedicated signaling.

These parameters may be configured in the pdcch-Config of the BWP-DownlinkDedicated configuration as already captured in the current ASN.1 version. 

Observation 3 pdcch-config received in the UE’s BWP configuration may contain the configuration for Type0-PDCCH common search space that is needed for a UE to receive SIB1 in its active BWP.
	BWP-DownlinkDedicated ::= 


SEQUENCE {


pdcch-Config





SetupRelease { PDCCH-Config }










OPTIONAL,
-- Need M


pdsch-Config





SetupRelease { PDSCH-Config }










OPTIONAL,
-- Need M 


sps-Config






SetupRelease { SPS-Config }











OPTIONAL, 
-- Need M


radioLinkMonitoringConfig


SetupRelease { RadioLinkMonitoringConfig }







OPTIONAL,
-- Need M

}




The ControlResourceSetId = 0 identifies the ControlResourceSet configured via PBCH (MIB) and inServingCellConfigCommon. Hence, the ControlResourceSet(s) configured via dedicated signaling that points to SIB1(s) in the  different UE’s dedicated BWP(s), have an Id different than 0.
Proposal 3: Pdcch-config received in the UE’s BWP configuration is used to contain the configuration for Type0-PDCCH common search space that is needed for a UE to receive SIB1 in its active BWP.

3 Conclusion

In this contribution the following observations were made:
Observation 4 In one carrier, SIB1 may be broadcasted in multiple frequency locations with different SCS than the initial active BWP.

Observation 5 The MIB broadcasted in initial BWP doesn’t carry the relevant/applicable information required for SIB1 acquisition in an active BWP that is different from initial BWP.   

Observation 6 pdcch-config received in the UE’s BWP configuration may contain the configuration for Type0-PDCCH common search space that is needed for a UE to receive SIB1 in its active BWP.

Based on the above observations, the following conclusions have been made.
Proposal 4: MIB is only broadcasted in the cell defining SS-PBCH block (i.e., not broadcasted in the UE’s active BWP other than initial active BWP)

Proposal 5: The necessary parameters to acquire SIB1 in an active BWP are provided per BWP by dedicated signaling.

Proposal 6: Pdcch-config received in the UE’s BWP configuration is used to contain the configuration for Type0-PDCCH common search space that is needed for a UE to receive SIB1 in its active BWP.
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