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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 random access in RRC_CONNECTED.

2 Discussion
2.1 RAN1 Agreements

2.1.1 BWP & Common Search Space

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

From the above agreements we can observe that:
Observation 1: Common search space may not be included in active DL BWP.

Observation 2: UE is not required to monitor common search space if none of the active DL BWP(s) includes common search space.
2.1.2 RAR Transmission/Reception
RAN1 has discussed mechanisms for random access response transmission/reception and has agreed the following: 

From the above agreements we can observe that:

Observation 3: For RAR reception, UE needs to monitor PDCCH in CORESET configured in system information i.e. RACH Configuration.
2.2 Random Access in RRC Connected

A UE in RRC_CONNECTED may initiate contention based random access (CBRA) procedure for various events e.g.to request UL grant. In case of CBRA, after receiving the Msg1, gNB can neither identify the UE nor the state of UE which has transmitted the Msg1. So, after receiving the Msg1, gNB will transmit the PDCCH for RAR in PDCCH CORESET configured in RACH configuration.

A UE in RRC_CONNECTED is configured with one or more active DL BWPs. As shown in Figure 1, PDCCH CORESET configured in RACH configuration may or may not correspond to active DL BWP of the UE. If the PDCCH CORESET configured in RACH configuration does not correspond to active DL BWP of the UE, UE may not be able to receive the RAR in its active DL BWP.
Observation 4: For CBRA, UE may not be able to receive RAR in its active DL BWP.
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Figure 1
A UE can receive RAR in its active DL BWP if gNB transmits the PDCCH for RAR in all the active DL BWPs in addition to PDCCH CORESET indicated in RACH configuration. This approach is very inefficient as gNB has to do this for every Msg1 received by it. The simplest approach is to allow the UE to prioritise monitoring the DL BWP in which PDCCH for RAR and RAR is scheduled over monitoring the active DL BWPs. 
In case of CBRA, UE also needs to receive PDCCH for Msg3 retransmissions. PDCCH for Msg3 retransmission can be transmitted in PDCCH CORESET for RAR or PDCCH CORESET for Msg3 retransmission may be indicated in RAR. RAN1 has not yet decided the PDCCH CORESET to be used for Msg3 retransmission. Irrespective of which PDCCH CORESET is used for scheduling Msg3 retransmissions, PDCCH CORESET for scheduling Msg3 retransmissions may not always correspond to active DL BWP of the UE. Similar to RAR reception, UE can be allowed to prioritise monitoring the DL BWP in which PDCCH for Msg3 retransmissions are scheduled over monitoring the active DL BWPs.

In case of CBRA, UE also needs to receive PDCCH for Msg4 and Msg4 for contention resolution. RRC_CONNECTED UE includes its C-RNTI in Msg3. Based on C-RNTI, GNB can identify the UE and transmit the PDCCH for Msg4 and Msg4 in UE’s active DL BWP. However this may require UE to switch to active DL BWP after Msg3 transmission is successful as during the Msg3 transmission UE can be monitoring the non- active DL BWP. If the timing of this switching is not synchronised between UE and gNB, UE may miss Msg4.

Based on the above discussion we propose:

Proposal 1: For CBRA, UE is allowed to prioritise monitoring the DL BWP in which PDCCH for RAR, RAR, PDCCH for Msg3 retransmissions, PDCCH for Msg4 and Msg4 are scheduled over monitoring the active DL BWP(s). 
In case of CFRA, based on received Msg1 gNB can identify the UE. So it can send the PDCCH for RAR and RAR in active DL BWP of the UE. There is no need to monitor other DL BWPs.

Proposal 2: For CFRA, UE receives the PDCCH for RAR and RAR in its active DL BWP.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1: For CBRA, UE is allowed to prioritise monitoring the DL BWP in which PDCCH for RAR, RAR, PDCCH for Msg3 retransmissions, PDCCH for Msg4 and Msg4 are scheduled over monitoring the active DL BWP(s). 
Proposal 2: For CFRA, UE receives the PDCCH for RAR and RAR in its 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.





RAN1 Agreement [2]:


At least for initial access, RAR is carried in NR-PDSCH scheduled by NR-PDCCH in CORESET configured in RACH configuration


Note: CORESET configured in RACH configuration can be same or different from CORESET configured in NR-PBCH
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