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1 Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]In RAN1#99 [1], RAN1 agreed
	Agreement:
· For RAR, we use the same LBT type and CP extension tables and CAPC selection mechanism as used for the Fallback DCI UL grant. 
· This requires 2 bits to be signaled in RAR (the PDSCH)
· If the UE multiplexes user plane data with PUSCH
· The UE assumes CAPC=4 was used by the gNB to acquire the CO, 
· For UE initiated COTs (Cat4 case) the UE may select the CAPC by itself.
· Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.
· The frequency domain resource allocation field can be reduced to accommodate 2 bits in the RAR
· Include this agreement in an LS to RAN2
Agreement:
At least for LBE operation:
· For signaling of LBT type & CP extension for both Fallback DL assignment and Fallback UL Grant, the following table is used:

	LBT Type
	CP extension

	Cat1 16 µs
	C2*symbol length – 16 us – TA

	Cat2 25 µs
	C3*symbol length – 25 us – TA

	Cat2 25 µs
	C1*symbol length – 25 us

	Cat4
	0



· CAPC is not indicated explicitly: 
· For the UL grants 
· The UE assumes CAPC=4 was used by the gNB to acquire the CO, 
· For UE initiated COTs (Cat4 case) the UE may select the CAPC by itself.
· Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.
· Note: For PUCCH associated with DL assignments may use the highest priority CAPC when CAT4 LBT is used, as agreed earlier.
· If the network indicates FBE operation, for an indication of LBT type of Cat 2 25 us or Cat4 the UE follows the mechanism whereby one 9 microsecond slot is measured within a 25 microsecond interval as in 37.213.



In this contribution, we would like to discuss about remaining issue on 2-step random access for NR-U and provide our considerations. 
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Overview of LBT type and CPE indication in NRU
[bookmark: OLE_LINK5][bookmark: OLE_LINK45][bookmark: OLE_LINK46]In 4-step RA, RAN1 agreed that 2 bits for LBT type and CP extension indication are included in RAR in order to make use of gNB COT to transmit Msg3 by using a CAT1 LBT or CAT2 LBT. This is done by modifying the legacy frequency domain resource allocation field within UL grant to be reduced to accommodate 2 bits as agreed by RAN1. No RAN2 spec changes are needed.
However it has not been discussed on whether LBT type and CP extension can be introduced for 2-step RA in NR-U. In 2-step RA, both fallback RAR and success RAR are introduced for MsgB format. RAN2 agreed that the 4-step RAR format is reused for fallback RAR as following. 
[image: ]
Figure 1: fallback RAR format
[bookmark: OLE_LINK15]Furthermore, the success RAR format is endorsed as following with UE contention resolution identity field, TPC field, HARQ feedback Timing indicator field, PUCCH resource indicator field, Timing advance command field, C-RNTI field. The UE will send a HARQ ACK feedback on PUCCH resource indicated in a success RAR to network after the success RAR is received. 
[image: ]

Figure 2: success RAR format
[bookmark: OLE_LINK6]Then, the question comes whether LBT type and CP extension indication can be included in fallback RAR and success RAR, respectively. 
The network needs to perform a channel access procedure before transmitting msgB and a gNB COT can be obtained when the channel access procedure is finished. After that, the network sends the msgB to UE during the obtained gNB COT. However, there may be some remaining time within that COT after the msgB transmission. In that case the remaining time can be shared to UEs for making best use of unlicensed spectrum if the UE has UL transmission or UL HARQ feedback for successful reception of msgB. 
Considering the UE needs to retransmit MsgA MAC PDU without preamble after MsgB with its fallback RAR is received or transmit HARQ feedback of its success RAR after MsgB with its success RAR is received, we think LBT type and CP extension indication is also beneficial for achieving gNB COT sharing for MsgA MAC PDU retransmission in fallback RAR case as msg3 in 4-step RA or for HARQ feedback of success RAR in success RAR case. 
[bookmark: OLE_LINK7]Proposal 1: RAN2 assumes LBT type and CP extension can be included in fallback RAR and success RAR. To be confirmed by RAN1.
Next, we discuss how to indicate LTE type and CPE for fallbackRAR and successRAR, respectively. .
fallackRAR
For fallback RAR, RAN2 can assume LBT type and CP extension indication can be also done by reduced frequency domain resource allocation field in fallback RAR without any RAN2 spec changes as RAR in 4-step RA. 
Proposal 2: For fallback RAR, RAN2 assume LBT type and CP extension is done by reducing frequency domain resource allocation field, same as RAR in 4-step RACH for NRU. No RAN2 changes are needed.
Success RAR
However, for success RAR, new LBT type and CP extension field is needed. The success RAR format need to be modified by adding 2 bits for LBT type and CP extension indication. It is noted that 3 bits for ‘R’ field are reserved in current endorsed MAC CR. We can use ‘R’ field for LBT type and CP extension indication.
Proposal 3: For success RAR, add 2 bits for indicating LBT type and CP extension for HARQ feedback in success RAR.
If any proposals are agreeable, an LS should be sent to inform RAN1.
[bookmark: OLE_LINK11]Proposal 4: Send LS to inform RAN1 on including LBT type and CP extension indication in fallback RAR and success RAR.
3 Conclusion
[bookmark: _Toc423020280][bookmark: OLE_LINK47][bookmark: OLE_LINK48]In this contribution, we have the following proposal. 
Proposal 1: RAN2 assumes LBT type and CP extension can be included in fallback RAR and success RAR. To be confirmed by RAN1.
Proposal 2: For fallback RAR, RAN2 assume LBT type and CP extension is done by reducing frequency domain resource allocation field, same as RAR in 4-step RACH for NRU. No RAN2 changes are needed.
Proposal 3: For success RAR, add 2 bits for indicating LBT type and CP extension for HARQ feedback in success RAR.
Proposal 4: Send LS to inform RAN1 on including LBT type and CP extension indication in fallback RAR and success RAR.
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