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1 Introduction

In last RAN2#105bis meeting, it has agreed that：

Agreements:
1. Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified 
2. The start of the msgB reception window is after the PUSCH transmission opportunity of msgA.  Details are FFS for 2-step RACH and fallback. 
3. If CCCH SDU was included in MsgA, then the contention resolution will be based on the contention resolution ID included in MsgB.  FFS for other conditions.  
It’s agreed msgB reception window is started after the PUSCH transmission of msgA. We further discuss the remaining issues regarding msgB reception window in the contribution.
2 Discussion

2.1 msgB reception window in NR
In RAN2#105bis meeting, it has agreed the msgB reception window is after the PUSCH transmission of msgA. There are several left issues regarding msgB reception window:

· whether UE starts a separate window to receive RAR for fallback?

· what’s the exact time to start the msgB reception window?
· how long the msgB reception window is?
The first issue comes from that after UE transmit msgA, it may receive fallback RAR and BI, or contention resolution based on the decoding results in the gNB side [1]. There is a possible option that UE would start a short window for the possible fallback RAR and BI, and another window for contention resolution. The reason is that, by receiving fallback RAR, it does not need too much processing time in the network side and it can be the same as that for RAR window in legacy 4-step RACH. However, for contention resolution, since it may multiplexed with RRC message, considering the RRC processing time and also CU-DU non-ideal backhaul impacts, it would need a larger reception window.
However, from our understanding, there is no need to introduce two separate window for msgB reception. Firstly, it’s not mandatory to include RRC messages in the msgB contents. Secondly, even if there are two separate window, if the UE fails to receive any response in the first short window, it would need to continue monitoring until the end of the second window. In this perspective, two windows does not introduce any benefits. So, we propose:
Proposal 1 A single msgB reception window is started after the PUSCH transmission of msgA.
For the second issue, in case of 4-step RACH, RAR response window starts at the first PDCCH occasion after msg1. It would be straightforward to start msgB reception window using the similar condition, i.e., the first PDCCH occasion after msgA. 
However, different from the RAR reception case, for msgB reception window, we think the starting time is more related to how much time network needs to decode both the preamble and the PUSCH, especially the PUSCH. Like the configured grant, if UE transmits data on the configured grant it will start a HARQ RTT timer during which the UE does not need to monitor PDCCH. Similarly, we think a configurable offset can be supported, similar to the HARQ RTT timer, so that the UE does not need to monitor PDCCH for msgB considering the processing time needed from network side. So, we propose:
Proposal 2 Introduce an offset after msgA PUSCH to start the msgB reception window.
Regarding the length of msgB reception window, for NR licensed case, the main point to consider is whether msgB needs to contain RRC message or not. If RRC message is included in msgB, the length of msgB reception window would need to consider the RRC processing time in network side and also the non-backhaul delay between CU and DU. In this perspective, the msgB reception window would be larger than RAR reception window in 4-step RACH.
Regarding whether including RRC message in msgB, it should be noted that even in 4-step RACH, it’s not mandatory to include the RRC messages in msg4. This was confirmed in RAN2#105bis meeting, and there was a working assumption made as follows:
Working assumption

1: 
Delivering Msg4 and RRC messages in different TBs is allowed and should be supported by all the UEs for the following procedures:

(1) RRC connection establishment;

(2) RRC connection resume;

(3) RRC connection re-establishment.

Observation 1 In 4-step RACH, delivering msg4 and RRC messages in different TBs is allowed.

From this perspective, in 2-step RACH, delivering msgB and RRC messages in different TB should also be allowed. Then, the length of msgB reception window does not need to consider the RRC message processing time and also the CU-DU backhaul delay.
Proposal 3 In 2-step RACH, delivering msgB and RRC messages in different TB should be allowed, as in legacy 4-step RACH.
2.2 msgB reception window in NR-U
Then, another aspect to consider is when the 2-step RACH is applied in NR-U case, in order to mitigate the LBT impacts, it would be beneficial to extend the msgB reception window so that gNB has more chance to prepare msgB and perform LBT. Note that, in RAN2#105bis meeting, it was tentatively agreed to extend the RAR reception window to 20 ms, but assume the ra-ContentionResolutionTimer is not extended.
· R2 assumes the maximum RAR window size is extended to [20] ms
· R2 assumes the range of ra-ContentionResolutionTimer is not extended for NR-U
However, for 2-step RACH, the case is 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.


Observation 2 In 2-step RACH, COT due to msgA transmission may be shared by msgB.

Proposal 4 In 2-step RACH, msgB reception window should consider the UE initiated COT sharing with gNB.
So, based on the above analysis, we propose:

Proposal 5 As a starting point, the maximum value of the msgB reception window can be 10ms as legacy RAR reception window
We note that RAN1 is also discussing some aspects of the msgB reception window, some of the above proposals are also discussed in RAN1, for example, the starting time of the msgB reception window, and they have proposed several options as follows [R1-1905874]:

MsgB For the MsgA response window starts after the end of the PUSCH transmission. further study the following options (for possible down-selection or combination(s) of the options)

· Option 1: Window starts in the first symbol of the earliest CORESET the UE is configured to receive PDCCH of MsgB MsgA response after the end of MsgA PUSCH.

· Option 2: Window starts after an offset after the end of MsgA PUSCH

· Option 2a: Offset is configurable

· FFS: Impact of LBT

· Option 2b: Offset fixed in the specification.

· Option 3: Window starts in the first symbol of the earliest CORESET the UE is configured to receive PDCCH of MsgB MsgA response after an offset after the end of MsgA PUSCH

· Option 3a: Offset is configurable

· Option 3b: Offset is fixed in the specification.

· Option 4: Window starts in the first symbol of the earliest CORESET the UE is configured to receive PDCCH of MsgB MsgA response after the end of MsgA PRACH.
In order to avoid duplicated discussion between RAN1 and RAN2, we propose to send an LS to RAN1 to inform them about the RAN2’s considerations about the msgB reception window:
Proposal 6 Send an LS to RAN1 about the msgB reception window agreements.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
In 4-step RACH, delivering msg4 and RRC messages in different TBs is allowed.
Observation 2
In 2-step RACH, COT due to msgA transmission may be shared by msgB.
Proposal 1
A single msgB reception window is started after the PUSCH transmission of msgA.
Proposal 2
Introduce an offset after msgA PUSCH to start the msgB reception window.
Proposal 3
In 2-step RACH, delivering msgB and RRC messages in different TB should be allowed, as in legacy 4-step RACH.
Proposal 4
In 2-step RACH, msgB reception window should consider the UE initiated COT sharing with gNB.
Proposal 5
As a starting point, the maximum value of the msgB reception window can be 10ms as legacy RAR reception window
Proposal 6
Send an LS to RAN1 about the msgB reception window agreements.
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