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1 Introduction

In the last 3GPP RAN2#106 meeting, there were some discussions on MsgB format, MsgB content for different formats and procedure for 2-step RACH and the follow agreements are achieved [1], which is a progress worth celebrating. 

	Agreements

1. For MsgA with C-RNTI, the UE shall monitor the PDCCH addressed to C-RNTI for success response and msgB-RNTI (e.g. RA-RNTI or new RNTI) 

2. Contention resolution:

a. If the PDU PDCCH addressed to the C-RNTI (i.e. C-RNTI included in MsgA) containing the 12 bit TA command is received, the UE should consider the contention resolution to be successful and stop the reception of MsgB or with UL grant if the UE is synchronized already.

b. If the corresponding fallback RAR is detected, the UE should stop the monitoring of PDCCH addressed to the corresponding C-RNTI for success response and process the fallback operation accordingly.

c. If neither corresponding fallback RAR nor PDCCH addressed C-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.

d. FFS if a new MAC CE with 12bits Timing Advanced Command shall be introduced

3. For CCCH, MsgB can include the SRB RRC message.  The format should be designed for both with and without RRC message.   

4. For CCCH, for success or fallback RAR MsgB can multiplex messages for multiple UEs.  FFS if we can multiplex SRB RRC messages of multiple UEs.  

5. Network response to msgA (i.e. msgB/msg2) can include the following: 

a. SuccessRAR 

b. FallbackRAR

c. Backoff Indication

FFS: format of successRAR and whether successRAR is split into more than one message and format of fallbackRAR and whether legacy msg2 can be reused for fallbackRAR

6. Proposal 10: The following fields can be included in the successRAR when CCCH message is included in msgA.

a. Contention resolution ID

b. C-RNTI

c. TA command

7. Upon receiving the fallbackRAR, the UE shall proceed to msg3 step of 4-step RACH procedure

8. FallbackRAR should contain the following fields

a. RAPID

b. UL grant (to retransmit the msgA payload).  FFS on restrictions on the grant and UE behavior if different grant and rebuilding 

c. TC-RNTI

9. MsgB containing the succcessRAR shall not be multiplexed with the legacy 4-step RACH RAR in the same MAC PDU




Although this meeting scheduled one TU for the 2-step RACH, it was still limited. According to the progress of the 3GPP meeting about 2-step RACH, the issue about the transmission of PUSCH without TA(Timing Advanced) are still needed to study further. Therefore, in this contribution, we will provide some discussions on the PUSCH transmission of MsgA without TA.
2 Discussion

For 2-step RACH, MsgA consists of preamble and PUSCH, which only needs to transmit without TAwhich is carried in MsgB from gNB to UE, and a UE may interfere with other UEs, which is not expected. If so, a solution is demanded to solve the problem that MsgA transmission without TA may result in interference among UEs. 

Considering that the preamble is already a random sequence with traditional GT(Guard Time,) to improve the uncertainty of uplink timing(proportional to cell radius) and further reduce the interference under the no TA condition. While for the PUSCH, there is still no solution provided. Therefore, we could also consider to introduce a GT mechanism for PUSCH in MsgA, which is similar to the legacy preamble with GT in 4-step RACH. Similarly, in order to guarantee the worst case that the cell edge UEs could send PUSCH with as little interference as possible, the design of the PUSCH GT should depend on the maximum cell coverage radius.
With the PUSCH GT mechanism, it is beneficial to adjust PUSCH transmission appropriately, reducing the interference among UEs with no TA.
Proposal 1: Consider to introduce a GT mechanism for PUSCH in MsgA to avoid interference among UEs that need to transmit PUSCH blindly with no TA.

Proposal 2: The design of the PUSCH GT should depend on the maximum cell coverage radius.
In addition, we could consider another solution to solve the problem that PUSCH transmission without TA. As we know, UE only could receive broadcast information before random access. To make use of the RSRP(Reference Signal Receiving Power), conjunction with the maximum transmission power, UE could calculate the path loss which is related to the distance between gNB and UE. Then, combining the distance and the data transmission rate, it is able to estimate a time difference which may be regarded as TA approximately used for PUSCH transmission in MsgA under the no TA condition. Consequently, if the PUSCH data can be sent better, the success rate of MsgA transmission could be improved as much as possible, which is beneficial for the 2-step RACH, reducing the fall back possibility.
Proposal 3: With the RSRP at UE side, it may be able to estimate a time difference which may be regarded as TA approximately used for PUSCH transmission in MsgA under the no TA condition.
3 Conclusion

In this contribution, we discuss about the pairing association between preamble and PUSCH and we have the following proposals. 
Proposal 1: Consider to introduce a GT mechanism for PUSCH in MsgA to avoid interference among UEs that need to transmit PUSCH blindly with no TA.

Proposal 2: The design of the PUSCH GT should depend on the maximum cell coverage radius.

Proposal 3: With the RSRP at UE side, it may be able to estimate a time difference which may be regarded as TA approximately used for PUSCH transmission in MsgA under the no TA condition.
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