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Introduction
In the last RAN2 #106 meeting, regarding the contention resolution for RRC connected UE, the agreements have been achieved below.
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
In this paper, we would like to discuss the remaining issues on the contention resolution and Timing Advanced Command MAC CE design.
Discussion
For 2-step RACH, if UE transmits C-RNTI MAC CE to gNB, UE can expect to receive a dedicated message for contention resolution scheduled on PDCCH addressed by C-RNTI. In last RAN2 #106 meeting, it has been agreed that if UE can decode the PDCCH addressed to C-RNTI, then the contention resolution for 2-step RACH can be considered successful.
After UE decodes PDCCH addressed by C-RNTI, TA command is required in msgB transmission for the scenario where UE does not have valid TA (i.e. unsynchronized network), so that UE can further transmit user data in uplink with the correct TA setting. According to the agreement in last RAN2 meeting, there are two alternatives for UE to acquire TA command. 
· Option1: The PDCCH addressed by C-RNTI includes TA command.
· Option2: TA command is conveyed in a new 12-bit TA MAC CE transmitted in the scheduled PDSCH.
For the option 1, if TA command is carried in PDCCH, the DCI format should be designed to support TA command field. If all the bits in current DCI format are used for TA indication, one potential issue is how can UE feedback the PDCCH reception. If UE doesn’t provide any feedback on the PDCCH reception status, the network can not know whether the PDCCH together with TA command is successfully transmitted or not. Another way is UE can transmit the ACK/NACK for the PDCCH reception status. In this method, several PUCCH source for ACK/NACK fields need to be reserved for HARQ feedback purpose, which includes TPC command for scheduled PUCCH, PUCCH resource indicator and PDSCH-to-HARQ feedback timing indicator. Furthermore, the RV indication is also recommended to be kept, which is beneficial for HARQ combining with IR. As a result, the left room for TA command may be not enough for 12-bit TA, and the TA command granularity may be impacted. This option obviously involves lots of RAN1 work, and detailed design work should be left for RAN1. 
Observation 1: If TA command is included in PDCCH, several DCI fields should be reserved for TA command field and TA command granularity may be impacted which may also involve RAN1 works.
Compared to option 1, the new 12-bit Timing Advanced Command MAC CE solution seems much simpler from RAN2 perspective. For 2-step RACH RRC connected UE, after UE successfully decodes the PDCCH addressed by C-RNTI, TA command MAC CE should be sent to UE through the scheduled PDSCH. The 12-bit TA command MAC CE is shown in Fig. 1.

Figure 1 12-bit TA command MAC CE
Proposal 1: A new 12-bit Timing Advanced Command MAC CE shall be introduced for contention resolution of 2-step RACH RRC connected UE
Since TA command MAC CE is transmitted through PDSCH, UE may fail to decode the PDSCH payload. The PDSCH retransmission through HARQ process is necessary to help UE to acquire the correct TA value from network. In current NR HARQ procedure, if the HARQ process is associated with a transmission and meanwhile the contention resolution is not yet successful, UE does not need to instruct the physical layer to generate acknowledgement of the PDSCH data [1]. Only after UE receives the correct TA command, UE is requried to generate ACK and feedback to network. 
In our scenario, if TA command MAC CE is not received scuccessfully, UE can not have corrent TA value for uplink transmission. The network can not recive the correct feedback in time, even UE sends the NACK to network. The existing HARQ process considering the contention resolution not yet successful should be followed. Therefore, if UE cannot successfully decode TA command MAC CE, UE does not need to send NACK to network.
Proposal 2: UE does not need to send NACK to network if UE cannot successfully decode TA command MAC CE from PDSCH.
During HARQ process, the PDSCH retransmission may lead to additional delay. There is probably one case that UE always cannot successfully receive the TA command MAC CE for a long time due to sudden bad radio environment. The network has to retransmit the TA command MAC CE through PDSCH endlessly. It will waste the network resource and significantly impact the 2-step RACH user performance. The 2-step RACH user has to wait for the TA command for a long time.
[bookmark: _GoBack]Therefore, a timer is needed to terminate the HARQ process in this case. If UE can successfully receive the 12-bit TA command MAC CE before the timer expires, the RACH procedure can be considered successful. Otherwise, network and UE should consider terminating the HARQ process, and UE can retransmit the msgA to re-attempt the 2-step RACH [2]. Since this procedure is related to the UE acquiring contention resolution, the Contention Resolution Timer can be applicable here for 2-step RACH.
For the RRC connected UE, UE will expect to receive the PDCCH addressed by C-RNTI within the RA response window. The TA command MAC CE is scheduled through PDSCH under HARQ process and is expected to be successfully decoded before contention resolution timer is expired. If any of above timer/window are expired, UE can retransmit the msgA to reattempt the 2-step RACH. If UE successfully receives the 12-bit TA command MAC CE before contention resolution timer expires, the RACH procedure is considered successful.
Proposal 3: Contention Resolution Timer is applicable for 2-step RACH.
Proposal 4: If UE successfully receives the 12-bit TA command MAC CE before contention resolution timer expires, the RACH procedure is considered successful.

Conclusion
We make the following observations related to the contention resolution for 2-step RACH.
[bookmark: _Hlk16509618]Observation 1: If TA command is included in PDCCH, several DCI fields should be reserved for TA command field and TA command granularity may be impacted which may also involve RAN1 works.
We’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: A new 12-bit Timing Advanced Command MAC CE shall be introduced for contention resolution of 2-step RACH RRC connected UE
Proposal 2: UE does not need to send NACK to network if UE cannot successfully decode TA command MAC CE from PDSCH.
Proposal 3: Contention Resolution Timer is applicable for 2-step RACH.
Proposal 4: If UE successfully receives the 12-bit TA command MAC CE before contention resolution timer expires, the RACH procedure is considered successful.
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