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Introduction
As captured in the TR 38.889,
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 RAN2#105bis, RAN2 has made discussions on how to enhance transmission opportunities for Msg3 and made below notes
- 	Chair think there are two proposals on the table a) multiple RAR, b) multiple grants in RAR. 
- 	Vivo think there is also the possibility that retransmission can be considered additional opportunity. Lenovo think additional transmissions shall not be consecutive. 
- 	Ericsson think that if MSG3 shares COT with MSG2 then this is not needed at all. ZTE agree and think this is feasible. Lenovo do not think this is always possible. Several companies point out that RAR need to be processed (= time). Huawei think that if there is a significant gap, LBT need to be done also within the COT. Ericsson think that the probability is then very high for success.
In above notes, whether Msg3 can share a COT with Msg2 so that Cat 4 LBT can be avoided for Msg3 has been initially discussed in RAN2. 
RAN2 has also agreed to send a LS (1905444) to RAN1 informing of RAN2 agreements
We ask R1 regarding the support of multiple MSG3 transmission opportunities

Accordingly, in RAN1#97, RAN1 has made below agreements replying to the RAN2 LS. 
Agreement:
Reply to the RAN2 LS informing them of the following:
· RAN1 has made the following agreement which facilitates COT sharing between Msg2 and Msg3:
· LBT category for msg 3 initial transmission is provided to the UE in RAR
· Multiple msg3 tx opportunities with a single or multiple RARs in the time domain is feasible from a RAN1 perspective but there is no consensus at this time in RAN1 to support this. RAN1 will continue discussions on the support of multiple msg3 tx opportunities.

In this contribution, we further discuss the remaining aspects
1) Besides support of COT sharing between Msg2 and Msg3, does RAN2 need to further discuss other alternatives to provide multiple transmission opportunities for Msg3 in Rel-16? 
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Necessity for multiple Msg3 opportunities 
In the RAN2#105, there are several other alternatives concerning how to provide additional opportunities for Msg3 proposed by different companies.
Alternative 1: Msg3 repetition in time domain. In this alternative, a UE can transmit a Msg3 with the same grant repetitively in time domain on multiple occasions [2][3][4].  In this alternative, an indicator indicating Msg3 repetitions is carried in the RAR.

Alternative 2: Multiple grants carried in the RAR. In this alternative, a UE receives multiple grants from one RAR message. The UE performs LBT for each grant and uses the grant which has passed the LBT for transmission of the Msg3 [2][5][6][7]. 

Alternative 3: Multiple RARs can be received within the same RAR window [8]. In this alternative, a UE is allowed to receive multiple RAR messages within the same RAR window. Each RAR can carry a different grant.

We analyse pros and cons of all these alternatives in the below table.
Table 1: Pros and cons of the alternatives for enhancement of transmission opportunities for Msg3
	
	Ability to provide additional transmission opportunities for Msg3
	Potential spec changes

	Alternative 1 
(Msg3 repetition in time domain)
	Additional opportunities in time domain
	Require a repetition indicator in RAR message (at least 2 new bits depending on the number of repetitions)

	Alternative 2 
(Multiple grants carried in one RAR message)
	Additional opportunities in frequency domain and time domain
	Require additional grants carried in RAR message (27 new bits x number of additional grants)

	Alternative 3
(Multiple RAR messages received in a RAR window)
	Additional opportunities in frequency domain and time domain
	UE has to monitor the PDCCH continuously during the whole RAR window, this would increase the power consumption for the UE.



From this table, it is observed that all these alternatives require spec changes, especially the first two alternatives require the RAR format need to be changed. It is also worth noting that support of multiple opportunities for Msg3 has been agreed to be an optimization feature in the RAN plenary meeting [9]. 
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Therefore, we think RAN2 should focus on the remaining aspects for COT sharing between Msg2 and Msg3, and leave discussions for other alternatives to future releases. 
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In section 2 we made the following observations:
Observation 1	Support of multiple transmission opportunities for Msg3 would require extra spec changes (e.g., extra change requests to the RAR format).
Observation 2	support of multiple opportunities for Msg3 has been agreed to be an optimization feature in the RAN plenary meeting.

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	RAN2 focuses on the remaining aspects for COT sharing between Msg2 and Msg3, other alternatives are left for future releases.
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