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1. Introduction
In this document, first, we will mainly discuss about the details of contention resolution timer, msgA retransmission and msgA PUSCH configuration considering LBT in NR-U system.
2. Discussion
Start position of contention resolution timer (msgB reception window)
In RAN2 #105bis meeting [1], agreement regarding contention resolution timer was made as follow:
	Agreements:
· The start of the msgB reception window is after the PUSCH transmission opportunity of msgA.  Details are FFS for 2-step RACH and fallback. 


In NR-U, msgA PUSCH may or may not be transmitted depending on results of LBT. In addition, there might be case that msgA preamble is transmitted after success of LBT but msgA PUSCH is not transmitted due to failure of LBT. For that case, if precondition of msgB reception window start is transmission of msgA PUSCH, UE cannot expect to receive any responses from the network when UE doesn’t transmit msgA PUSCH. In this respect, we have to clarify whether the msgB reception window starts or not when UE fails to LBT. If starting of msgB reception window is decided on whether msgA PUSCH is sent or not, the latency will increase sharply whenever UE fails to LBT. According to this reason, it seems that the msgB reception window should start after first intended msgA PUSCH occasion regardless of failure of LBT. 
Observation 1: 
· RAN2 has to clarify whether the msgB reception window starts or not when UE fails to LBT. 
· If starting of msgB reception window is decided on whether msgA PUSCH itself is sent or not, the latency will increase sharply whenever UE fails to LBT.
Proposal 1:
· msgB reception window should start after first intended msgA PUSCH occasion regardless of failure of LBT. 


MsgA retransmission in accordance with LBT fail
In NR-U system, it seems natural that UE tries LBT before transmission of msgA preamble. Considering the requirement of LBT, UE need to LBT additionally if there is enough gap between msgA preamble and msgA PUSCH. From this aspect, we have to consider the case that UE already transmits msgA preamble but UE cannot transmit msgA PUSCH due to failure of LBT. In that case, the latency will increases continuously until UE success to LBT and transmit entire msgA. Considering the reason of making 2-step RACH, some mechanism considering above situation should be studied. For example, it can be required that gNB to transmit fall-back RAR after some specific period even though gNB doesn’t receive the msgA PUSCH.
Observation 2: 
· RAN1 has to consider the case that UE already transmits msgA preamble but UE cannot transmit msgA PUSCH due to failure of LBT.
· The latency will increases continuously until UE success to LBT and transmit entire msgA.

One to multiple mapping between msgA RACH occasion and msgA PUSCH occasion
For PUSCH configuration, some agreements that are discussed in the previous meeting [2] are as follows:
	Agreements:
· For the definition of PRU, support both DMRS ports and DMRS sequences at least for CP-OFDM
· More than 1 DMRS sequence can be configured, FFS the value
· FFS whether/how to support multiple sequences for DFT-s-OFDM
· The conditions under which only DM-RS ports are to be specified. FFS details
· Confirm the working assumption that both one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit (PRU) are supported
· Configurable number of preambles (including one or multiple) mapped to one PRU, explicitly or implicitly
· FFS 1-to-multiple mapping


In NR-U system, when one-to-one or multiple-to-one mapping is applied for 2-step RACH and there is enough gap between msgA preamble and msgA PUSCH, UE has to wait until next association pattern period and then they try to 2-step RACH again. That is, the latency will increase sharply when UE fails the LBT before transmission of msgA PUSCH when one msgA PUSCH occasion is configured. From this reason, it might be required that one-to-multiple mapping between RO and msgA PUSCH occasion can be considered. Additionally, if 2-step RACH supports one-to-multiple configuration, we also have to check when the contention resolution timer (msgB reception window) starts. For example, UE tries multiple LBT before each msgA PUSCH occasion when one to multiple is configured. In that case, the contention resolution timer can starts after msgA PUSCH occasion or success of LBT or last msgA PUSCH occasion depending on the situation. So, we have to consider some issues like these under the consideration of LBT.
Observation 3: 
· In NR-U system, the latency will increase sharply when UE fails the LBT before transmission of msgA PUSCH when one (or multiple) to one msgA PUSCH occasion is configured.
· One-to-multiple mapping between RO and msgA PUSCH occasion might be one of some solutions.
· If 2-step RACH supports one-to-multiple configuration, the start position of contention resolution timer (msgB reception window) starts can be different. So, RAN2 has to check when the msgB reception window starts
Proposal 2 
· For LBT failure in NR-U system, one-to-multiple mapping between RO and msgA PUSCH occasion can be considered

Conclusion
In this contribution, we overview issues related with LBT failure in NR-U system such as msgB reception window, multiple msgA PUSCH configuration and retransmission of msgA. As a conclusion of the discussion, we summarize our views as follows:
Start position of contention resolution timer (msgB reception window)
Observation 1: 
· RAN2 has to clarify whether the msgB reception window starts or not when UE fails to LBT. 
· If starting of msgB reception window is decided on whether msgA PUSCH itself is sent or not, the latency will increase sharply whenever UE fails to LBT.
Proposal 1:
· msgB reception window should start after first intended msgA PUSCH occasion regardless of failure of LBT. 

MsgA retransmission in accordance with LBT fail
Observation 2: 
· RAN1 has to consider the case that UE already transmits msgA preamble but UE cannot transmit msgA PUSCH due to failure of LBT.
· The latency will increases continuously until UE success to LBT and transmit entire msgA.

One to multiple mapping between msgA RACH occasion and msgA PUSCH occasion
Observation 3: 
· In NR-U system, the latency will increase sharply when UE fails the LBT before transmission of msgA PUSCH when one (or multiple) to one msgA PUSCH occasion is configured.
· One-to-multiple mapping between RO and msgA PUSCH occasion might be one of some solutions.
· If 2-step RACH supports one-to-multiple configuration, the start position of contention resolution timer (msgB reception window) starts can be different. So, RAN2 has to check when the msgB reception window starts
Proposal 2 
· [bookmark: _GoBack]For LBT failure in NR-U system, one-to-multiple mapping between RO and msgA PUSCH occasion can be considered.
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