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1 Introduction

In RAN2#106 meeting, for successful contention resolution, for the case when the C-RNTI MAC CE is included in msgA, it was agreed:
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

In this paper, we discuss the left issues of contention resolution for the case when C-RNTI MAC CE is included in msgA, e.g., msgB-RNTI, contention resolution conditions, and new MAC CE.
2 Discussion

2.1 msgB-RNTI
For the case when C-RNTI MAC CE is included in msgA, as agreed in RAN2 #106 meeting, UE shall monitor the PDCCH addressed to C-RNTI for success response and msgB-RNTI (e.g. RA-RNTI or new RNTI):
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) 

In this case, network will send fallback response if it only detects the preamble. It’s not yet decided whether RA-RNTI is used or a new RNTI is designed for scheduling the fallback response. In our view, fallback response still needs to be addressed to multiple UEs which uses the same RO to transmit the preamble. We think RA-RNTI can still be used for 2-step RACH UE to receive fallback response.
Proposal 1 For msgA with C-RNTI MAC CE, UE shall monitor the PDCCH addressed to C-RNTI for success response and PDCCH addressed to RA-RNTI for fallback response.

2.2 Contention resolution conditions

For successful contention resolution, it’s further agreed:

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.

There are two conditions agreed for successful contention resolution, one is that the PDU containing the 12 bit TA command scheduled by C-RNTI addressed PDCCH is received, the other is C-RNTI addressed PDCCH scheduling UL grant is received.
Observation 1 RAN2#105bis only agreed two contention resolution conditions for C-RNTI included in MsgA: C-RNTI PDCCH scheduling a MAC PDU containing 12 bit TA command is received, and C-RNTI PDCCH scheduling UL grant.
In general, there are following 6 events which can trigger 2-step RACH for the case of C-RNTI MAC CE  included in MsgA:
· Event 1: DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";

· Event 2: UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;

· Event 3: SR failure;

· Event 4: Request by RRC upon synchronous reconfiguration (e.g. handover);

· Event 5: To establish time alignment for a secondary TAG;

· Event 6: Beam failure recovery.
For DL data arrival during RRC_CONNECTED when UL synchronisation status is “non-synchronised”, the RACH is triggered by PDCCH order. If contention based RACH is triggered, in legacy behaviour, the contention resolution is based on C-RNTI addressed PDCCH, as in following:

3>
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI; or

4>
consider this Contention Resolution successful;
4>
stop ra-ContentionResolutionTimer;

4>
discard the TEMPORARY_C-RNTI;

4>
consider this Random Access procedure successfully completed.

Regarding 2-step RACH for this case, similarly, the agreed first resolution condition should be applied, i.e., C-RNTI PDCCH scheduling a MAC PDU containing 12 bit TA command is received. This condition actually is applied to the event “To establish time alignment for a secondary TAG”, which is also triggered by PDCCH order.
Proposal 2 For DL data arrival while UL is “non-synchronised” or establishing time alignment for a secondary TAG, the contention resolution is that C-RNTI PDCCH scheduling a MAC PDU containing 12 bit TA command is received.
For UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised", UE needs UL grant for the UL data transmission and the TA command for UL synchronisation as well. In legacy 4-step RACH, contention resolution is based on C-RNTI addressed PDCCH scheduling UL grant for this case, as shown in the following:

3>
if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains a UL grant for a new transmission:

4>
consider this Contention Resolution successful;
Thus, for this case, msgB should include both TA command and UL grant for contention resolution. The condition should be also applied to the event of “Request by RRC upon synchronous reconfiguration (e.g. handover)”. Since for handover, TA command is needed to obtain the uplink timing for the target cell and the UL grant for sending handover complete message.
Observation 2 When 2-step RACH is triggered by UL data arrival while UL is non-sync or by handover, both UL grant and TA command are needed for contention resolution.

Besides the agreed conditions for contention resolution, RAN2 should also discuss how to include both TA command and UL grant in MsgB for contention resolution. In our view, there are following options:
· Option 1: TA command is included in DCI of the C-RNTI addressed PDCCH scheduling UL grant;

· Option 2: TA command and UL grant is contained in a MAC CE which is scheduled by C-RNTI addressed PDCCH;

· Option 3: TA command is contained in a MAC CE which is scheduled by C-RNTI addressed PDCCH; gNB schedule UL grant using another PDCCH following the previous one.

Proposal 3 Besides the agreed contention resolution conditions, RAN2 should also consider how to include both TA command and UL grant in MsgB for contention resolution.

For UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available and SR failure, UE is already in uplink synchronised, there is no need to include TA command in msgB for contention resolution, i.e., only UL grant is needed.
Proposal 4 When 2-step RACH is triggered by UL data arrival while no PUCCH resources for SR or SR failure case, the contention resolution is that C-RNTI PDCCH scheduling UL grant is received.
For the event of “Beam failure recovery”, the 2-step RACH is only for beam recovery, as legacy, neither UL grant nor TA command is needed for this event.
Proposal 5 When 2-step RACH is triggered “Beam failure recovery”, the contention resolution is that C-RNTI PDCCH is received.

To summary, different events for triggering the 2-step RACH may have different conditions for contention resolution, and the conditions are summarized as follows:

Table 1 Contention resolution conditions when C-RNTI MAC CE is included in msgA
	Contention resolution
	Events

	C-RNTI addressed PDCCH scheduling UL grant
	UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
SR failure;

	C-RNTI addressed PDCCH scheduling a PDU with TA command
	DL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";

To establish time alignment for a secondary TAG;

	C-RNTI addressed PDCCH scheduling a PDU with both TA command and UL grant
	UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";

Request by RRC upon synchronous reconfiguration (e.g. handover);

	C-RNTI addressed PDCCH
	Beam failure recovery;


Proposal 6 RAN2 is to consider the above contention resolution for different 2-step RACH events.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
For msgA with C-RNTI MAC CE, UE shall monitor the PDCCH addressed to C-RNTI for success response and PDCCH addressed to RA-RNTI for fallback response.
Proposal 2
For DL data arrival while UL is “non-synchronised” or establishing time alignment for a secondary TAG, the contention resolution is that C-RNTI PDCCH scheduling a MAC PDU containing 12 bit TA command is received.
Proposal 3
Besides the agreed contention resolution conditions, RAN2 should also consider how to include both TA command and UL grant in MsgB for contention resolution.
Proposal 4
When 2-step RACH is triggered by UL data arrival while no PUCCH resources for SR or SR failure case, the contention resolution is that C-RNTI PDCCH scheduling UL grant is received.
Proposal 5
When 2-step RACH is triggered “Beam failure recovery”, the contention resolution is that C-RNTI PDCCH is received.
Proposal 6
RAN2 is to consider the above contention resolution for different 2-step RACH events.
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