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Introduction
In RAN2 #106 meeting, it has been made the following agreements on contention resolution for msgA with C-RNTI.
[bookmark: _Hlk21028598]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

[bookmark: _GoBack]According to the agreements, we can observe that UE should consider contention resolution to be successful if UL grant is received for UL synchronized case, or if a 12-bit TA command is received for UL non-synchronized case. However, during running CR for 38.321 email discussion, it seems some remaining issues should be discussed. We would like to provide our understanding on these issues in the first part of this contribution.
In RAN2 #107 meeting, the following agreements have been made.
Agreements:
1. If the random access procedure is not successfully completed even after transmitting the msgA 'N' times, UE fallbacks to 4 step RACH procedure i.e. UE only transmits the PRACH preamble.  
2. Network can configure the number of times 'N', a UE can attempt to re-transmit msgA during the random access procedure.  
3. For MsgA with C-RNTI or CCCH SDU, upon receiving fallbackRAR corresponding to random access preamble transmitted by UE, UE may stop monitoring PDCCH addressed to msgB-RNTI.
4. For MsgA with CCCH SDU, if neither fallbackRAR or successRAR is received 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

Based on the agreements, UE can fallback to msg1 (transmitting PRACH preamble only) of 4-step RACH after a number (‘N’ times) of 2-step RACH (re)attempts. The number of attempts can be configured by network. In the second part of this contribution, we would like to further discuss other conditions on 2-step RACH fallback to 4-step RACH.
Discussion
Contention resolution for msgA with C-RNTI
In Rel-15 NR system, if RRC connected UE is uplink synchronized, it is up to network implementation to send or not send TA command. If network schedules a new TA value to the desired UE, UE should adjust uplink timing. Otherwise, UE does not need to adjust TA. For the contention resolution perspective, when the RACH procedure is initiated by the MAC sublayer itself or by the RRC sublayer, the contention resolution is successful if an UL grant for new transmission is received. For 2-step RACH, RAN2 should follow the Rel-15 NR mechanism on contention resolution.
Observation 1: When UE is uplink synchronized, UE considers the contention resolution successful if the PDCCH transmission addressed to the C-RNTI is received and an UL grant for a new transmission is received.
If UE uplink is not synchronized, the 12-bit TA command is needed as one of the conditions for successful contention resolution. UE cannot perform any uplink transmission without correct timing offset if UE does not have the correct TA value. A possible use case is UE has pending UL data to transmit while UE uplink is not synchronized, then an UL grant for new transmission is also needed. Then UE expects to receive both TA command and UL grant for further uplink transmission. 
There are several options to contain the TA command and/or UL grant in the network response for RRC connected UE. If TA command is contained by the PDCCH addressed by C-RNTI, this option actually is a new design for DCI format which may involve lots of potential RAN1 work, and it is possible that the TA granularity may be impacted due to limited space of DCI format. From RAN2 point of view, the simplest solution is to introduce a new 12-bit TA MAC CE to contain the TA command.
For the UL grant, one option is to contain the UL grant in the same MAC CE together with TA command. But the problem is the UL grant is not always needed in some cases for un-synchronized UE. In those case the UL grant is an overhead for UE, and it is also not a unified solution. On the other hand, network can schedule the UL grant using another PDCCH after the previous PDCCH scheduling of the 12-bit TA MAC CE is received. The procedure is UE can acknowledge the TA MAC CE as a successful contention resolution after UE decodes the TA MAC CE correctly. Then network can schedule the UE with a UL grant in another PDCCH for new uplink transmission.
Proposal 1: UE will consider the contention resolution successful and RACH completed, if the PDCCH transmission addressed to the C-RNTI is received and at least 12-bit TA MAC CE is received when UE is not uplink synchronized.

2-step RACH fallback
In 2-step RACH, UE can perform msgA retransmission in 2-step RACH when UE consider msgA transmission unsuccessful. When msgA is retransmitted, UE can retransmit the reselected preamble and the msgA payload until the random access response can be successfully received. If UE still can not receive the response even after number of times msgA retransmission, a termination condition of 2-step RACH attempt should be considered. Otherwise, UE will waste time to continuously perform retransmission. In the last RAN2 meeting, it has been agreed that after number of times (re)attempt on 2-step RACH, UE can switch to perform msg1 of 4-step RACH. 
Observation 2: UE can fallback to msg1 of 4-step RACH after number of times (re)attempt on 2-step RACH.
The intention of introducing 2-step RACH is to reduce the random access latency. The counter (i.e. ‘N’ times) based solution would take a relative long time to perform msgA retransmission then switch to 4-step RACH. This may happen on if RAR window may be extended to be longer. In this sense, we think a timer based solution for fallback procedure is needed, which can control the latency caused by the msgA retransmission.
Network can configure a timer and/or maximum number of (re)attempts to control when UE gives up 2-step RACH attempt and then preform to switch to 4-step RACH. 
If a timer is configured by network and number of 2-step RACH attempt has reached the maximum number, UE should stop 2-step RACH and switch to regular 4-step RACH instead. On the other hand, if the timer is still running, UE can make another attempt of 2-step RACH. If the timer has expired, UE should stop 2-step RACH and perform regular 4-step RACH.
If network does not configure a timer and the number of 2-step RACH attempt has reached the maximum number, UE should follow the current agreement to fallback to msg1 (transmitting PRACH preamble only) of 4-step RACH.
[bookmark: _Hlk20784864]Proposal 2: UE should switch to 4-step RACH from 2-step RACH based on a timer configured by network which work with or without the configured number of 2-step RACH reattempt.

Conclusion
We make the following observations related to remaining issue on contention resolution and fall back procedure.
Observation 1: When UE is uplink synchronized, UE considers the contention resolution successful if the PDCCH transmission addressed to the C-RNTI is received and an UL grant for a new transmission is received.
Observation 2: UE can fallback to msg1 of 4-step RACH after number of times (re)attempt on 2-step RACH.

We’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: UE will consider the contention resolution successful and RACH completed, if the PDCCH transmission addressed to the C-RNTI is received and at least 12-bit TA MAC CE is received when UE is not uplink synchronized.
Proposal 2: UE should switch to 4-step RACH from 2-step RACH based on a timer configured by network which work with or without the configured number of 2-step RACH reattempt.
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