3GPP TSG RAN WG1 #97


R1-1907128
Reno, USA, May 13th – 17th, 2019
Agenda item:
7.2.1.2 Procedure for Two-step RACH
Source: 
Sierra Wireless

Title: 
Procedure for Two-step RACH Considerations 
Document for:
Discussion and decision
1. Introduction
In RAN#82 the 2-step RACH WID in RP-182894 [1] was approved. This contribution discusses the considerations for the 2-step RACH procedures, including PRACH resources between 2-step and 4-step RACH, power control and fall-back to 4-step RACH. 
2. PRACH resources between 2-step and 4-step RACH
In RAN1#96bis [2], there was an agreement with two options on the sharing of PRACH resources between 2-step and 4-step RACH: 

Agreements:

· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:

· Option 1: Separate ROs are configured for 2-step and 4-step RACH 

· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH

Using a shared RO between 2-step and the 4-step in Option 2 would reduce the need for additional RO, but it would potentially make allocation of the PUSCH occasion more difficult and potentially more restrictive in the configurations available for 2-step RACH. With a separate RO for 2-step, the configuration for the PRACH occasions and the PUSCH occasions could be jointly selected allowing for easier mapping of the PRACH/PUSCH occasions and more flexibility in the configurations. 
Sharing the of the RO (option 1) would be beneficial when the 4-step RACH capacity requirements are low such that there is capacity to support 2-step RACH in the same RO. However, the decision to use separate or shared RO should be up to the gNB, hence both options should be supported.
Proposal 1: 2-Step RACH should support both option 1 and 2.
3. Power Control

In RAN1#96bis [2], the following agreement was made for power control:
Agreements:

For 2-step RACH preamble power control parameter configuration, further study and down select from the following options:

· Option 1: Power control parameters can be separately configured for 2-step and 4-step RACH.

· If a power control parameter is not configured for 2-step RACH, the corresponding power control parameter of 4-step RACH is used instead for 2-step.

· Option 2: The corresponding power control parameter of 2-step RACH preamble follows that of 4-step RACH preamble.

As discussed in the last meeting, the RACH preamble power control procedure can follow the procedure used for 4-step RACH. While using the same configuration as 4-step could be sufficient for 2-step RACH, the consequences of missed PRACH preambles in 2-step RACH is higher than that of 4-step RACH. If the 2-step PRACH preamble is not detected, then the PUSCH would also be missed. Whereas a missed PRACH preamble in 4-step RACH procedure would not use as much resources. Hence, the gNB should be able to select a different set of parameters for 2-step RACH to allow it to reduce the probability of missed PRACH preambles.  With option 1 the gNB can choose to either specify a separate or the same configuration for 2-step and 4-step RACH, which would give the most flexibility for the network. 
Proposal 2: Select option 1: to allow for both a separate and the same configuration for 2-step and 4-step RACH power control parameters.

4. Fall-back to 4-step RACH
In the last meeting there were discussions on the potential procedures when the network has received the MsgA PRACH part but has not been able to decode the MsgA PUSCH part. 
This situation is more likely to occur than a PRACH failure with 4 step because it is expected that the UE can use 2-step RACH throughout the cell range thus a wide range of coverage conditions need to be supported. There will be a limited number of PRACH configurations thus there will be high quantization in the MCS for the PUSCH. This would then require the PUSCH to be over coded or rely on retransmissions. Considering that the PUSCH is a valuable resource, 2-step RACH would need to be able to reduce the number of retransmissions. The retransmissions of MsgA PUSCH data part should be supported, using either a UL grant or RAR, in such a way that the gNB can perform HARQ combining. 
Proposal 3: If the network has received the MsgA PRACH part and has not successful decoded MsgA PUSCH part then,

· Retransmission of MsgA PUSCH should be indicated by gNB by sending a 

· Opt1: UL Grant 

· Opt2: RAR

· gNB shall be able to combine retransmissions of the MsgA PUSCH part 
5. Conclusions
Proposal 1: 2-Step RACH should support both option 1 and 2.
Proposal 2: Select option 1: to allow for both a separate and the same configuration for 2-step and 4-step RACH power control parameters.

Proposal 3: If the network has received the MsgA PRACH part and has not successful decoded MsgA PUSCH part then,

· Retransmission of MsgA PUSCH should be indicated by gNB by sending a 

· Opt1: UL Grant 

· Opt2: RAR

· gNB shall be able to combine retransmissions of the MsgA PUSCH part 
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