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1   Introduction
In RAN2#101 meeting, the BWP confusion issue has been discussed and eventually some agreements had been made [1]:

	Agreements 

=>
For FDD and CBRA, PRACH configuration/resources are linked with DL BWPs (implicitly or explicitly).  The UE only monitors RAR on DL BWPs that are linked to the used PRACH resources

=>
Working assumption: UL BWP k is linked with DL BWP k. If the UE intends to transmit preamble on UL BWP k, then the active DL BWP has to be DL BWP k.  ASN.1 signalling supports this


An email discussion was assigned to cope with the further stage-3 details, and during the email discussion some companies proposed some cases of BWP configuration which may need further discussion. In this paper, we will discuss the issues related to those BWP configuration cases, especially on the overlapped BWP configuration cases. 
2   Discussion
During the email discussion, for the case of non-overlapped one-to-one DL/UL BWP mapping as shown in Fig.1, it was clear that the network only needs to send one RAR in a DL BWP if the UE transmits the preamble on the associated UL BWP.
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Fig.1 – non-overlapped one-to-one mapping

Observation 1: for the non-overlapped one-to-one DL/UL BWP pairing, the network only needs to send one RAR in a DL BWP if the UE transmits the preamble on the associated UL BWP.
However, during the email discussion, several companies also considered the cases of overlapped BWP configuration, where two UL/DL BWPs could be partially overlapped. These cases are valid scenarios especially considering that a narrow DL/UL BWP could be configured to the UE for power saving purpose, and the narrow BWP could be overlapped with the wide BWP used for transmission of large amount of data. In some cases, the UE can be switched to and from those narrow BWPs according to the data activity.
In the overlapped case, e.g. as shown in Fig.2, PRACH resources and the CSS for Msg2 could be overlapped for the network to reduce the overhead. In this case, if a UE sends a preamble in the shared PRACH resources for CBRA, it is still impossible for the network to be aware of the UE and its UL BWP ID, but the network can schedule Msg2 on the overlapped Msg2 CSS. However, unfortunately since the scheduling Msg2/Msg3 should be based on only one DL/UL BWP, it is still impossible for the network to schedule only one Msg2 MAC PDU or Msg3 MAC PDU for both the overlapped BWP. As a result, even for the case of overlapped PRACH/CSS, the network needs to schedule DCI/Msg2/Msg3 twice for the overlapped BWPs.

[image: image2.emf]UL BWP 1

UL BWP 2

PRACH

DL BWP 1

DL BWP 2

Msg2 

CSS


Fig.2 overlapped one-to-one mapping
Observation 2: In case two DL/UL BWPs are partially overlapped and PRACH/CSS are shared between the two BWPs, the network still needs to schedule DCI/Msg2/Msg3 twice for a preamble transmission.

This consequence is not optimal at least from the network’s point of view. At the same time, in RAN2#101 meeting, for SI reception in the case of overlapped BWP configuration, RAN2 also had some discussion online as well as via an email discussion, and RAN2 finally sent a LS to RAN1 to ask whether the UE can stay on the active BWP while receiving SI on another overlapping BWP without BWP switch. If that is confirmed by RAN1, the same mechanism can be used for both SI and RACH cases. Therefore, for the overlapped case RAN2 should wait for RAN1’s response to design a common solution.
Observation 3: RAN2 had sent an LS to RAN1 asking whether the UE can stay on the active BWP while receiving SI on another overlapping BWP without BWP switch.
Proposal 1: For the case of overlapped BWP configuration, RAN2 should wait for RAN1’s response and try to specify a common solution for both SI and RACH cases.

3   Conclusion

By discussing RACH issues for overlapped and non-overlapped BWP cases, we have the following observations and proposal:
Observation 1: for the non-overlapped one-to-one DL/UL BWP pairing, the network only needs to send one RAR in a DL BWP if the UE transmits the preamble on the associated UL BWP.

Observation 2: In case two DL/UL BWPs are partially overlapped and PRACH/CSS are shared between the two BWPs, the network still needs to schedule DCI/Msg2/Msg3 twice for a preamble transmission.

Observation 3: RAN2 had sent an LS to RAN1 asking whether the UE can stay on the active BWP while receiving SI on another overlapping BWP without BWP switch.

Proposal 1: For the case of overlapped BWP configuration, RAN2 should wait for RAN1’s response and try to specify a common solution for both SI and RACH cases.
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