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1. Introduction
In RAN#82 meeting, NR-based Access to Unlicensed Spectrum was approved [1]. The main interest is in 4-step RACH (FSRA) modifications based on CBRA but enhancement for CFRA is also the scope of this work item.
	-
Physical layer procedure(s) including [RAN1, RAN2]:
- 
Random access: specify required NR modifications to enhance RACH procedure in line with the agreements during the study phase, including 4-step RACH modifications to handle reduced Msg 1/2/3/4 transmission opportunities due to LBT failure (RAN1/RAN2); 


RAN2 agreed that CFRA is supported on NR-U SCells and it has been captured in TR38.889 [2].
	NR-U will support contention-free RACH (CFRA) and CBRA for both 2-step and 4-step RACH. On SCells, CFRA is supported as a baseline while both CBRA and CFRA are supported on SpCells.


With these discussions, this contribution looks at potential enhancement for CFRA.
2. Discussion
One of the triggers for CFRA is DL data arrival when the UE is in RRC_CONNECTED but uplink is unsynchronized due to e.g. TAT expiry. From the viewpoint that Msg2 and DL data is better to be sent together to reduce latency caused by LBT, it is useful to consider to enhance Msg2 format in such a way that RAR and DL data can be sent together. In the current Msg2 format as shown in the following table, the same format is shared among CBRA and CFRA, resulting in that UL grant field intended for Msg3 transmission in CBRA is also specified in CFRA. However, some fields for Msg3 transmission (at least frequency and time resource allocations for Msg3) are not needed for CFRA since CFRA is used for DL transmission. Instead of re-using these fields intended to CBRA for CFRA, It is worth considering that these fields are re-defined so that DL data can be sent together with RAR.
	UL grant field in RAR
	Number of bits

	Frequency hopping flag
	1

	Msg3 PUSCH frequency resource allocation
	14

	Msg3 PUSCH time resource allocation
	4

	MCS
	4

	TPC command for Msg3 PUSCH
	3

	CSI request
	1


In the following Fig.1, typical procedure of CFRA for DL data transmission is depicted. If RAR and DL data are sent together, the latency from DL data arrival and the transmission can be reduced from X to at some point of time Y, by which latency caused by LBT can be reduced. Therefore, we propose that such an enhanced CFRA procedure should be worked out during working item phase in RAN2 (also with RAN1 if necessarily).
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Fig.1: CFRA in case of DL data arrival

Proposal:
It is worth studying of enhancement of CFRA in order to send RAR and DL data together to reduce U-plane latency in NR-U caused by LBT.
3. Summary of Proposals
Proposal:
It is worth studying of enhancement of CFRA in order to send RAR and DL data together to reduce U-plane latency in NR-U caused by LBT.
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