Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #108 
R2-191xxxx
Reno, USA, 18th Nov– 22nd Nov 2019
Agenda Item:
6.2.2.3
Source:
OPPO
Title:
2-step RACH for NR-U
Document for:
Discussion, Decision

1 Introduction

In TR 38.889, some conclusions are copied regarding 2-steps RACH as follows:

Both 4-step and 2-step RACH will be supported for NR-U. Here 2-step RACH refers to the procedure which can complete contention-based RACH (CBRA) in two steps as explained below. One additional benefit of 2-step RACH is due to less LBT impact with the reduced number of messages. However, in order to alleviate the impact of LBT failures further, additional opportunities for the RACH messages may be introduced, e.g. in time or frequency domain, for both 4-step and 2-step RACH.  The additional opportunities for 4-step RACH will be applicable to both msg1 and msg3.
In last RAN1 meeting, some NR-U specific issues are discussed for 2-step RACH, those agreements are as follows:

Agreements:

· At least support separate LBTs for msgA PRACH and PUSCH respectively, for 2-step RACH for NR-U

· Strive to specify mechanisms to reduce LBTs

Agreements:
· All msgA PUSCH occasions and the associated msgA RACH occasions are confined within a single 20 MHz carrier/LBT bandwidth 

Agreements:

· The starting of msgB window should follow that defined for 2-step RACH regardless of failure of LBT for msgA PUSCH.

In this contribution, we give our general views on 2-step RACH in NR-U.
2 Discussion

For msgA transmission, msgA consists of preamble and PUSCH transmission, for which preamble and PUSCH are TDMed. According to the RAN1 agreement, it’s agreed to support separate LBTs for msgA PRACH and PUSCH for 2-step RACH for NR-U.
Observation 1 RAN1 agreed separate LBTs are supported for msgA PRACH and PUSCH in NR-U.

If there are two separate LBTs required for msgA transmission, it’s possible that LBT for preamble is successful but LBT for PUSCH fails. In this case, it should be allowed for the UE to still transmit the preamble without the PUSCH transmission for msgA. As also agreed in RAN1, the msgB window follows that defined for 2-step RACH regardless of failure of LBT for PUSCH.
Observation 2 If preamble transmission is successful but PUSCH transmission fails due to LBT failure, UE still transmit preamble and the msgB window behaviour does not change.
Then, the behaviour for monitoring msgA response may be different from that for 2-step RACH in licensed carrier, especially for C-RNTI MAC CE case. For licensed operation, UE monitors both msgB-RNTI and C-RNTI addressed PDCCH when msgA includes C-RNTI MAC CE. For unlicensed operation, if only preamble transmission is successful, there is no need for the UE to monitor C-RNTI addressed PDCCH since it’s for contention resolution.

Proposal 1 If preamble transmission is successful but PUSCH transmission fails due to LBT failure, UE does not monitor C-RNTI addressed PDCCH for connected state UE.
During the discussion of 4-step RACH in NR-U, RAN2 assume the ra-responseWindow can be extended to 20ms in order to increase the transmission opportunities for RAR. For 2-step RACH, the case is a bit different. Considering msgA including both preamble transmission and PUSCH transmission, the LBT category for msgA should be firstly decided. When the LBT category for msgA is decided, it would need to study whether UE initiated COT can be shared by gNB or not. This is very important to consider whether the msgB needs to be extended. Since if COT due to msgA transmission can be shared by msgB, there is no need to extend the msgB reception window. It should be noted that, for configured grant transmission case, RAN1 is discussing details of COT sharing related to NR-U configured grant, as follows. We think the msgA transmission case would be similar to configured grant transmission case, since there is a configured PUSCH included in msgA.

	RAN1 #AH1901 Conclusion:

The following aspects should be discussed further as part of the channel access discussions 

· Contention window adjustment

· Details of COT sharing related to NRU configured grant including details and limitations on UE-initiated COT sharing with gNB and configured grant UL transmissions within gNB acquired COT.


Proposal 2 It’s up to RAN1 study whether msgB can share the COT initiated by msgA. 
Proposal 3 If COT sharing initiated by msgA is supported, no need to consider to extend the msgB reception window;
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
RAN1 agreed separate LBTs are supported for msgA PRACH and PUSCH in NR-U.
Observation 2
If preamble transmission is successful but PUSCH transmission fails due to LBT failure, UE still transmit preamble and the msgB window behaviour does not change.
Proposal 1
If preamble transmission is successful but PUSCH transmission fails due to LBT failure, UE does not monitor C-RNTI addressed PDCCH for connected state UE.
Proposal 2
It’s up to RAN1 study whether msgB can share the COT initiated by msgA.
Proposal 3
If COT sharing initiated by msgA is supported, no need to consider to extend the msgB reception window;
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