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1 Introduction

In last meeting, the impact of BWP on use plane functions has been extensively discussed and the following agreements on RA procedure have been reached [1].
Agreement on BWP timer handling,

· The UE stops the BWP timer when it initiates random access procedure.
Agreement on BWP switching during the RA procedure:
· When a BWP switch command is received while the UE is doing CBRA, it is up to UE implementation whether it switches BWP, stops the RA and start in new BWP or whether it ignores the BWP switch command and continues the RA in the BWP where it started.
· During CFRA the network doesn’t perform BWP switching.
Agreement on performing RA:
· For contention based, some UL BWPs are configured with PRACH resources. The UE performs RACH on the active BWP if configured with RACH resources. If not configured the UE uses initial UL/DL BWP.   It is recommended for the network to configure RACH resources on active BWP. If the UE switches to initial BWP it stays there until told by the network to switch with a DCI.
According to the summary of the agreements, one aspect that is missed is how the UE performs the contention free RA procedure on the BWP. Moreover, the agreements made for CBRA may bring excessive Msg2/Msg3 scheduling which should be avoided. 

In this contribution, we will discuss those issues.
2 Discussion
2.1 Contention free RA
· Preamble transmission:

For BWP selection during random access, the current text procedure is as below which is mostly for contention based random access:

	Upon initiation of the Random Access procedure, the MAC entity shall:
1>
if PRACH resources are configured for the active UL BWP:
2>
perform the Random Access procedure on the active DL BWP and UL BWP.
1>
else (i.e. PRACH resources are not configured for the active UL BWP):
2>
switch to initial DL BWP and UL BWP;

2>
perform the Random Access procedure on the initial DL BWP and UL BWP.


The network may configure contention free PRACH resources in any BWP. Even if there is PRACH resources configured in the current active UL BWP, the network may configure the contention free PRACH resources on a different UL BWP. On the other hand, if the active BWP does not have PRACH resources configured, the network may configure contention free PRACH resources on a UL BWP other than the initial UL BWP. Therefore, current text procedure cannot support the case of contention free random access.
A straightforward solution is that the UE just switches to the UL BWP where PRACH resources used for contention free random access are configured.

Proposal 1: When contention free random access is triggered, the UE switches to the UL BWP where PRACH resources used for contention free random access are configured, if needed.

· RAR reception
After receiving the preamble from the UE, the gNB knows which UE is performing the RA procedure. Moreover, in last RAN1 meeting, it has been agreed that “The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP”[2]. So, any DL BWP of the UE on the PCell/PSCell would be available for RAR transmission.
1) For the RA on PCell and PSCell and for the paired spectrum, no matter the UE is configured with PRACH resources only on the initial UL BWP or on more than one UL BWP, there could be two options for the RAR reception from the UE side in the case of paired spectrum.
·  Option 1: the UE receives the RAR on the initial DL BWP;
·  Option 2: the UE receives the RAR on the DL BWP that is active at the time of RA procedure initiation.
For Option 1, if the UE’s active DL BWP is not the initial DL BWP at the time of RA procedure initiation; the UE needs to perform the DL BWP switch. After receiving the RAR, the UE may need to perform another DL BWP switch in order to receive the DL data. For Option 2, these two DL BWP switching could be avoided. So, for the RA reception, we prefer Option 2.
2) For the RA on SCell, the RAR reception is on the PCell. Similar to RA on PCell or PSCell, the UE doesn’t need to perform any DL BWP switch on the PCell and PSCell for RAR reception as CORESET for RAR can be configured on each DL BWP. On the SCell that UE is performing RA, the UE should also keep the DL BWP unchanged at the time of RA procedure initiation.
Proposal 2: For the contention free RA on the paired spectrum, the UE receives the RAR on the DL BWP that is active at the time of RAR window start.

· UL transmission after RAR
After receiving the RAR, the next question is to which UL BWP the UL grant of the RAR refers. There could also be two options.
· Option 1: the UL grant in the RAR refers to UL resource of the initial UL BWP where the UE sends the preamble by default. In other words, the UE always performs the transmission scheduled by the UL grant of the RAR on the initial UL BWP.

· Option 2: similar to Msg4 for contention based RA, the UL grant in the RAR explicitly indicates the UL BWP it refers to. In other words, the UE performs the transmission on the UL BWP indicated by the UL grant of the RAR.
Although Option 1 is simple and has no any specification impact, we see some scenarios where Option 2 is beneficial.
Scenario 1: Contention-free RA for PSCell addition. 

Scenario 2: Contention-free RA for SCell time alignment establishment.
In those scenarios, the UE needs to transmit UL data after RA procedure completion. So, it’s unquestionable that the UE should be able to use the UL grant of the RAR to transmit its data immediately after the RAR reception is successful. However, the initial UL BWP is a cell-specific BWP and its numerology may not be the one that is mapped to the UE’s DRB having data available for transmission. So, if we use Option 1, the UL grant of RAR may be wasted and the UE can only start the UL transmission after the gNB send another DCI to switch it to the correct UL BWP. Therefore, we prefer option 2.
Proposal 3: RAN2 assumes that the UL grant in Msg2 can indicate the UE to switch UL BWP.
2.2 Remaining issue for contention based RA
At agreed by RAN2, the UE can transmit preambles on the active UL BWP. Some issues have been raised for this operation [3].
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Figure-1 DL/UL BWPs from the network point of view
As illustrated in the figure-1, when a UE (e.g. one of UE x/y/z/a/b/c) sends a preamble in the PRACH on the activated UL BWP, from the network’s point of view, it is unclear which UE transmitted the preamble and thus the network does not know on which DL BWP to transmit Msg2 and on which UL BWP to schedule Msg3. 
According to current agreements, to make it workable, the network needs to separately schedule Msg2 on all possible DL BWPs and schedule Msg3 on all possible UL BWPs. This kind of repetition will significantly increase the Msg2/3 load in up to X times, where X is the number of UEs possibly sharing the PRACH but have different DL/UL BWPs, and it is unacceptable from the network’s point of view.

One way to reduce the Msg2/Msg3 scheduling load is to restrict those UL BWP(s) with PRACH configured to be those initial UL BWP(s). The UE can be configured with its own initial UL BWP with PRACH configured, as well as some UL dedicated BWPs which are initial BWPs of other UEs and with PRACH configured. When the network receives a preamble on the PRACH of an initial UL BWP, the network will only schedule Msg2 on the corresponding initial DL BWP.
Proposal 4: For CBRA, RAN2 should clarify that all those UL BWP(s) configured to a UE with PRACH configured are initial UL BWP(s) (for different UEs).
3 Conclusion

In this contribution, we discussed the detailed CF RA procedure on BWP and had the following proposals.
Proposal 1: When contention free random access is triggered, the UE switches to the UL BWP where PRACH resources used for contention free random access are configured, if needed.

Proposal 2: For the contention free RA on the paired spectrum, the UE receives the RAR on the DL BWP that is active at the time of RAR window start.

Proposal 3: RAN2 assumes that the UL grant in Msg2 can indicate the UE to switch UL BWP.

Proposal 4: For CBRA, RAN2 should clarify that all those UL BWP(s) configured to a UE with PRACH configured are initial UL BWP(s) (for different UEs).
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