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1. Introduction

In last RAN2 meeting, we discussed about random access for NR-U and achieved the following agreements [1]. 
Agreements

1:
Both CBRA and CFRA are supported. Changes for NR-U operation will be studied

2:
4-step and 2 step CBRA procedure will be studied in conjunction with RAN1 progress

3: 
We will review the agreements made during Rel-14 eLAA WI regarding the random access procedure to determine if they can be the solution for CFRA access for NR-U
In this contribution, we would like to review the agreements made during Rel-14 eLAA WI to see whether they can be the solution for CFRA for NR-U and provide our considerations.
2. Discussion
During the eLAA WI, RAN2 had spent some time on RACH discussion and achieved several agreements even though at last RACH is not supported. However, all the achieved agreement only apply to LAA SCell on which only CFRA is supported. Therefore, we would like to review all of these agreements to see whether any of them can be applied to CFRA for NR-U. Detailed analysis is shown in Table 1. 
	eLAA Agreement
	support for CFRA in NR-U
	comments

	RACH related: Contention based RA is not supported. Only contention free random access is supported on LAA cells if the NW decides to use RA.
	No
	Based on the listed scenarios, NR-based unlicensed cell is supported to operate as SCell in carrier aggregation scenario, PSCell in dual connectivity scenario and PCell in standalone scenairo. Therefore, to be more detailed, similar as in NR-based licensed SCell/PSCell/PCell, both CBRA and CFRA are supported on NR-based unlicensed SpCell and only CFRA is supported on NR-based unlicensed SCells.

	The UE does not increase the preamble transmission power when a preamble is not transmitted due to LBT.
	Yes
	The intention is to avoid unnecessary power ramping due to LBT failure. This agreement can be applied to CFRA on SpCell as well as SCell. 

	For dedicated preambles there will be a limit for how long the UE can use that preamble (how this is achieved in spec is FFS)
	Yes
	The intention is to avoid a UE occupying the dedicated preamble for quite a long time due to LBT failure. This agreement can be applied to CFRA on SpCell as well as SCell.

	Only PDCCH order triggered RACH is allowed for LAA SCell;
	Yes
	As mentioned above, only CFRA is supported on SCell.

	For LAA SCell(s), RAR can be transmitted via PCell. FFS whether RAR can be transmitted via SCells
	Partially yes
	At the first stage, we can agree that RAR can be transmitted via SpCell as dual connectivity is supported in NR-U.

	UL grant in RAR should be respected even if there is no data for transmission in the UL buffers.
	Yes
	As mentioned above, CFRA is supported on both SpCell and SCell, therefore this agreement applies to CFRA on SpCell as well as SCell.

	RAN2 confirms that we will specify that the dedicated RAP is used for a limited time duration only for LAA SCell (CR details are still FFS).
	Yes
	As mentioned above, CFRA is supported on both SpCell and SCell, therefore this agreement applies to CFRA on SpCell as well as SCell. 

	Introduce a new random access preamble transmission attempt counter PREAMBLE_ATTEMPT_COUNTER which is incremented regardless of whether a transmission occurs
	Yes
	This is the detailed solution to limit the time for dedicated preambles that the UE can use. Thi agreement can be applied to CFRA on SpCell as well as SCell.

	For calculation of RA-RNTI, the existing formula can be reused, i.e., t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10) and f_id is the index of the specified PRACH interlace/PRB within that subframe 0≤ f_id< 6.
	No
	We already agreed to use NR licensed design as a baseline for the study of NR-U. Therefore, for the calculation of RA-RNTI, we should resue the formular that applied to NR licensed cell. 
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id

where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < 80), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for NUL carrier, and 1 for SUL carrier).

	The RA preamble (re)transmission should always be in the same LAA SCell.
	Partially yes
	As mentioned above, CFRA is supported on both SpCell and SCell, therefore this agreement applies to CFRA on SpCell as well as SCell.

	Transmission of RAR always happens in PCell.
	No
	At the first stage, we can agree that RAR can be transmitted via SpCell as dual connectivity is supported in NR-U. FFS whether RAR can be transmitted via SCells. 

	Use a predefined HARQ process ID for RAR for eLAA. (same mechanism can be re-used for Rel-13 eMTC.)

FFS
Whether a predefined value for NDI is required
	Yes
	As mentioned above, CFRA is supported on both SpCell and SCell, therefore this agreement applies to CFRA on SpCell as well as SCell.


Table 1

Based on the above analysis, we propose to apply the following proposals for CFRA on NR-U SpCell as well as SCells. 
Proposal 1: Adopt the following proposals for CFRA on NR-U SpCell as well as SCells..

	· Both CBRA and CFRA are supported on NR-U SpCell and only CFRA is supported on NR-U SCells. 
· The UE does not increase the preamble transmission power when a preamble is not transmitted due to LBT.

· At the first stage, RAR can be transmitted via SpCell. FFS whether RAR can be transmitted via SCells.  

· UL grant in RAR should be respected even if there is no data for transmission in the UL buffers.

· Introduce a new random access preamble transmission attempt counter PREAMBLE_ATTEMPT_COUNTER which is incremented regardless of whether a transmission occurs

· For calculation of RA-RNTI, the existing formula in 38.321 can be reused, i.e., s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < 80), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for NUL carrier, and 1 for SUL carrier).
· The RA preamble (re)transmission should always be in the same NR-U cell.

· Use a predefined HARQ process ID for RAR. 


3. Conclusion

In this contribution, we reviewed the agreements made during Rel-14 eLAA WI to see whether they can be the solution for CFRA for NR-U and we have the following proposals: 
Proposal 1: Adopt the following proposals for CFRA on NR-U SpCell as well as SCells.

	· Both CBRA and CFRA are supported on NR-U SpCell and only CFRA is supported on NR-U SCells. 
· The UE does not increase the preamble transmission power when a preamble is not transmitted due to LBT.

· At the first stage, RAR can be transmitted via SpCell. FFS whether RAR can be transmitted via SCells.  

· UL grant in RAR should be respected even if there is no data for transmission in the UL buffers.

· Introduce a new random access preamble transmission attempt counter PREAMBLE_ATTEMPT_COUNTER which is incremented regardless of whether a transmission occurs

· For calculation of RA-RNTI, the existing formula in 38.321 can be reused, i.e., s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < 80), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for NUL carrier, and 1 for SUL carrier).
· The RA preamble (re)transmission should always be in the same NR-U cell.

· Use a predefined HARQ process ID for RAR.
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