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Introduction
In this contribution we discuss some leftover issues of the RA procedure not fully addressed by email discussions, such as:
· RAR window unit and configurations
· BWP switch in CFRA
· BWP switch in CBRA
Discussion
In LTE, “the MAC entity shall monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI defined below, in the RA Response window which starts at the subframe that contains the end of the preamble transmission [7] plus three subframes and has length ra-ResponseWindowSize”, per TS36.321.
The ra-ResponseWindowSize is in units of subframes and takes values from {2,3,4,5,6,7,8,10}.
In NR, a similar behaviour is captured as follows in the latest 38.312 TP from the email discussion #42 “NR-UNIT replacement”: 

Once the Random Access Preamble is transmitted, the MAC entity shall:
[bookmark: _Hlk497219843]1>	if 'multiple preamble transmission' has been signalled:
Editor's note: RAN1 has not concluded whether to support multiple Msg1 transmissions so the relevant text can be removed after having RAN1 input. Also how to signal 'multiple preamble transmission' is FFS if supported, and the text can be improved after having RAN1 input.
2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of [TBD]from the end of the first preamble transmission;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s)while ra-ResponseWindow is running;
1>	else:
[bookmark: _Hlk498093750]2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of [TBD]from the end of the preamble transmissions;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTIwhile ra-ResponseWindow is running;
 […]
1>	if ra-ResponseWindow expires, and;
1>	if the Random Access Response has not been received:
2>	consider the Random Access Response reception not successful;
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;

However, the unit of the ra-ResponseWindow was not discussed and one possibility would be to reuse the “subframe” unit, as in LTE. This does not look appropriate for NR though since 1) smaller response times should be expected compared to LTE and the ms granularity might be too coarse, and 2) PDCCH occasions are no longer aligned with subframe boundaries. Moreover, as reflected in the above specification text inherited from a RAN1 agreement, the ra-ResponseWindow is started on a PDCCH occasion, since during this window the UE behavior consists in monitoring PDCCH. Therefore, in NR, a more relevant unit for the ra-ResponseWindow should be the number of monitored PDCCH occasions.
Proposal 1: The RAR window size is expressed in number of PDCCH occasions in the BWP where the Msg2 is expected.
The only issue associated with this new unit is that its interpretation should always be non-ambiguous. This should be the case if the ra-ResponseWindow is configured independently for the different configured DL BWPs (and associated CORESETs) a UE is configured with. And since only one BWP is active at a time, there should be no ambiguity on the ra-ResponseWindow value (i.e. number of PDCCHs) UE should consider after sending a PRACH preamble.
Proposal 2: A RAR window size is configured independently for each configured DL BWP.
The only possible ambiguity could be in the case of DL BWP switch between the Msg1 transmission and Msg2 reception. We analyze below the different cases where it could happen.
· Contention-free Random Access
If the CFRA is triggered by a PDCCH order, then the same DL BWP should be used for both the PDCCH order and the Msg2 transmission. So in that case, UE only monitors one single set of PDCCH occasions and there is no ambiguity in expressing the RAR window in number of PDCCH occasions. Now can a BWP switch happen between the PDCCH order and the Msg2 transmission?
· DCI-based DL BWP switch: since NW controls any DCI-based BWP switch, one can assume that it will not switch BWP after sending a PDCCH order.
Proposal 3: A UE is not expected to receive a DCI-based DL BWP switch order between a PDCCH order and the following Msg2 transmission of the associated CFRA.

· Timer-based BWP switch:
As for timer-based switch, the relevant RAN1 agreements so far are as follows:
· A UE restarts the timer to the initial value when it successfully decodes a DCI to schedule PDSCH(s) in its active DL BWP
· FFS other cases

As a result, as of now, a PDCCH order does not restart the timer resulting in a possible DL BWP switch between Msg1 and Msg2. But since there is an “FFS on other cases” it should not contradict RAN1’s agreement to add as timer reset trigger a PDCCH order since at least for DL data arrival and when UE is not UL sync’ed, the gNB may intend to schedule DL data in the currently active BWP.
Proposal 4: A UE restarts the BWP timer to the initial value when it receives a PDCCH order for CFRA.

If the CFRA is triggered by a HO command, since the target BWP/SCS for Msg2 reception is provided in the HO command, there is no ambiguity on the set of PDCCH occasions to monitor and the RAR window can also be expressed in number of PDCCH occasions. No BWP switch is ever expected to occur in this usecase between the HO command and the Msg2 transmission.

· Contention-based Random Access
Same as above, since there is only one active BWP at a time, UE only monitors one single set of PDCCH occasions and there is no ambiguity in expressing the RAR window in number of PDCCH occasions, unless there is BWP switch between Msg1 and Msg2. But to keep things simple and considering this is a rare event we propose, as also discussed in the related email discussion #43 “Impact of BWP” in Question 7, that in case of BWP switch any started CBRA would be cancelled and re-started (if needed) on the new BWP, unless the BWP switches to an overlapped resource and the RACH can continue seamlessly, assuming common CORESET for both BWPs.

Based on the above, we propose the following:
Proposal 5: DL BWP switch may happen during CBRA between Msg1 and Msg2, in which case the RA is cancelled and restarted in the new BWP, unless the BWP switches to an overlapped resource and the RACH can continue seamlessly, assuming common CORESET for both BWPs.
Conclusion
This contribution discusses leftover issues of the Random Access procedure, resulting in the following proposals:
Proposal 1: The RAR window size is expressed in number of PDCCH occasions in the BWP where the Msg2 is expected.
Proposal 2: A RAR window size is configured independently for each configured DL BWP.
Proposal 3: A UE is not expected to receive a DCI-based DL BWP switch order between a PDCCH order and the following Msg2 transmission of the associated CFRA.
Proposal 4: A UE restarts the BWP timer to the initial value when it receives a PDCCH order for CFRA.
Proposal 5: DL BWP switch may happen during CBRA between Msg1 and Msg2, in which case the RA is cancelled and restarted in the new BWP, unless the BWP switches to an overlapped resource and the RACH can continue seamlessly, assuming common CORESET for both BWPs.
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