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1 Introduction

In last meeting RAN2 has received LS [1] from RAN1 on bandwidth part (BWP) operation in NR. In this contribution we discuss the impact of BWP related RAN1 agreements on SI reception by UE in RRC_CONNECTED.

2 Discussion
2.1 BWP & Common Search Space

A UE in RRC_CONNECTED can be configured with one or more multiple BWP configurations. At least one DL bandwidth part and one UL bandwidth part is active among the set of configured BWPs. RAN1 has also agreed the following for the PDCCH search space in configured and active DL BWPs:

According to above agreements, common search space may not be included in active DL BWP. If active DL BWP does not include common search space, then UE is not required to monitor the common search space. Common search space is needed to monitor non UE specific PDCCH (such as PDCCH addressed to P-RNTI for paging and PDCCH addressed to SI-RNTI for SI message). As a result, if common search space is not included in active DL BWP, UE cannot receive the broadcasted paging message and SI message.

Observation 1: Common search space may not be included in active DL BWP.

Observation 2: UE cannot receive the broadcasted paging message and SI message if none of the active DL BWP(s) includes common search space.
RAN1 is further considering configuring common search space in each DL BWP. It is to be noted that even if common search space is configured in each DL BWP, in order to enable UE to receive paging message and SI messages in its active DL BWP, network has to broadcast paging messages and SI messages in every DL BWP. This will lead to significant overhead and should be avoided.

Observation 3: Broadcasting paging/SI messages in every DL BWP to enable UE to receive paging/SI message in its active DL BWP leads to significant overhead.
2.2 ETWS/CMAS Reception
RAN2 has made the following agreements related to ETWS/CMAS notification:
RAN2 #99 Agreements [2]

1. For NR, different NR system information blocks are defined for ETWS primary notification, ETWS secondary notification and CMAS notification.

2. Paging is used to inform UEs about ETWS indication and CMAS indication. UE monitors ETWS/CMAS indication in its own paging occasion for RRC_IDLE and RRC_INACTIVE. UE monitors ETWS/CMAS indication in any paging occasion for RRC_CONNECTED.

3. Paging indicating ETWS/CMAS notification triggers acquisition of system information (without delaying until the next modification period)
According to above agreements, in RRC_CONNECTED, 
· UE needs to monitor paging in order to receive the ETWS/CMAS indication. This requires UE to monitor common search space for receiving PDCCH related to paging.
· UE needs to acquire ETWS/CMAS SIBs after receiving the paging message including ETWS/CMAS indication. This requires UE to monitor common search space for receiving PDCCH related to SI message (i.e. SI message carrying ETWS/CMAS SIBs).
Observation 3: In order to receive ETWS/CMAS notifications UE in RRC_CONNECTED needs to receive the broadcasted paging message and SI message.
Based on observation 1, 2 and 3, RRC_CONNECTED UE cannot receive SIBs related to ETWS/CMAS if none of the active DL BWP(s) includes common search space. If none of the active DL BWP(s) includes the common search space then following approaches can be considered in order to enable UE to receive the SIBs related to ETWS/CMAS:
Approach 1: In active DL BWP, GNB signals the ETWS/CMAS indication to UE in RRC_CONNECTED in unicast manner (e.g. paging message can be transmitted on DL-DCCH). UE does not need to switch to DL BWP which includes the common search space to monitor paging occasion for ETWS/CMAS indication. On receiving the ETWS/CMAS indication, if the UE is ETWS/CMAS capable it sends SI request for ETWS/CMAS SIBs. GNB provides the ETWS/CMAS SIBs in SI response in active DL BWP. 
Approach 2: In active DL BWP, GNB signals ETWS/CMAS SIBs to ETWS/CMAS capable UE in RRC_CONNECTED in dedicated RRC signaling. If there are several UEs in RRC_CONNECTED which are ETWS/CMAS capable and configured with active DL BWP which does not include common search space, then this approach may lead to increased signaling overhead. 
Approach 3: In active DL BWP, GNB signals the ETWS/CMAS indication UE in RRC_CONNECTED in unicast manner (e.g. paging message can be transmitted on DL-DCCH). UE does not need to switch to DL BWP which includes the common search space to monitor paging occasion for ETWS/CMAS indication. On receiving the ETWS/CMAS indication, if the UE is ETWS/CMAS capable it switches (for a pre-defined time) to a DL BWP, in which common search space is included in order to receive the ETWS/CMAS SIBs. Note that according to RAN1 agreement at least one of the configured DL BWP includes common search space. 
Approach 1 is useful only if network is not aware whether the UE supports ETWS/CMAS or not. ETWS/CMAS indication and SI request is redundant if gNB already knows that ETWS/CMAS is supported by UE. If there are several ETWS/CMAS capable UEs in RRC_CONNECTED, then approach 3 can lead to less signaling overhead compared to approach 2. However, ongoing data communication may be affected as UEs operating on different active DL BWPs are switched to a common DL active BWP in order to receive ETWS/CMAS SIBs. So we prefer to follow approach 2.
2.3 Reception of SIBs other than ETWS/CMAS

Similar to ETWS/CMAS reception, in order to receive SI update indication and updated SIBs, UE in RRC_CONNECTED needs to receive the broadcasted paging message and SI message. RRC_CONNECTED UE cannot receive updated SIBs if none of the active DL BWP(s) includes common search space. If none of the active DL BWP(s) includes common search space then UE can receive the updated SIBs using the same approaches as described in section 2.2 for ETWS/CMAS reception.  

Based on the above discussion in section 2.2 and 2.3 we propose the following:
Proposal 1: For an RRC_CONNECTED UE, if none of the active DL BWP(s) includes common search space, GNB signals the SIBs related to ETWS/CMAS notifications and other updated SIBs (relevant for RRC_CONNECTED) in dedicated RRC signaling.

Proposal 2: If none of the active DL BWP(s) includes the common search space, RRC_CONNECTED UE does not monitor paging for SI update and ETWS/CMAS notifications.

Proposal 3: UE configured with active DL BWP(s) monitors paging for SI update and ETWS/CMAS notifications only if common search space is included in at least one active DL BWP.

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1: For an RRC_CONNECTED UE, if none of the active DL BWP(s) includes common search space, GNB signals the SIBs related to ETWS/CMAS notifications and other updated SIBs (relevant for RRC_CONNECTED) in dedicated RRC signaling.

Proposal 2: If none of the active DL BWP(s) includes the common search space, RRC_CONNECTED UE is not required to monitor paging for SI update and ETWS/CMAS notifications.

Proposal 3: UE configured with active DL BWP(s) monitors paging for SI update and ETWS/CMAS notifications only if common search space is included in at least one active DL BWP.
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RAN1 Agreement [1]:


At least one of configured DL BWPs includes one CORESET with common search space at least in primary component carrier





Each configured DL BWP includes at least one CORESET with UE-specific search space for the case of single active BWP at a given time


In case of single active BWP at a given time, if active DL BWP does not include common search space, then UE is not required to monitor the common search space.








