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1 Introduction
In the last RAN2 meeting, the following agreements have been made on the content of msgB
	1. For CCCH, MsgB can include the SRB RRC message.  The format should be designed for both with and without RRC message.   

2. 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.  

3. 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

4. Upon receiving the fallbackRAR, the UE shall proceed to msg3 step of 4-step RACH procedure
5. 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

d. TA command

6. From RAN2 perspective, no further offset is needed for the start of msgB monitoring window (i.e. no offset is needed to cover the RRC processing delay and/or F1 delay).
7. The UE will monitor for response message using the single msgB agreed window

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


This contribution further discusses the remaining issues with msgB content
2 msgB content for successRAR
2.1 msgA with CCCH SDU
Furthermore, the following agreements have been made on the msgB with RRC message when CCCH is sent in msg3.

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

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.  


The remaining issue is whether the RRC message of multiple UEs can be multiplexed into the same MAC PDU for msgB. It can be well understood that the multiplexing of multiple UEs' RRC message can have the benefit of reducing the number of signallings required. However, from our perspective, multiplexing the SRB RRC messages from multiple UEs will have the following issues:
· The SRB RRC message can be rather large and the multiplexing of multiple RRC messages will further enlarge the message, which will itself limit the cases where it can reduce the number of signallings

· Multiplexing of multiple RRC messages will increase the decoding delay in the UE side. The UE has to look into the contention resolution MAC CE in the msgB one by one. Correspondence between the MAC CE and RRC message needs to be established, which also increases the spec impact.
From our view, we see that msgB not allowing multiple SRB RRC messages of UEs to be multiplexed can avoid the above mentioned issues. In addition, this is also aligned with the R15 legacy behavior that only one UE is accepted by the network with one 4-step RACH procedure/

Proposal 1: SRB RRC messages of multiple UEs cannot be multiplexed in the same msgB.
In the last RAN2 meeting, the following agreement was made:

	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


Hence, it is still FFS whether successRAR is split into more than one message. The reason for such concern is that a lot of people think that SRB is part of the msgB, while in the last meeting, the agreement on the inclusion of SRB RRC message in the msgB is that "msgB 'can' include SRB RRC message". From our view, SRB is RRC message is not a mandatory part in the msgB. Even in LTE or R15 NR, it is not mandated that SRB RRC should be included in msg4 when CCCH SDU is transmitted in msg3. 
Proposal 2: SRB RRC message is not mandatory in msgB. This means that the issue of successRAR spliting into more than one message does not exist. 
2.2 msgA with C-RNTI 

In the last RAN2 meeting, we have made the following agreement with regards the msgB reception for CONNECTED UE
	· Contention resolution:

· 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.

· 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.

· 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.

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


Hence it has been agreed that the following condition should be satisfied for contention resolution in 2-step RACH:

· For UE without TA, 12 bit TA command is needed for contention resolution

· For UE with TA, UL grant needs to be received for contention resolution

However, in the MAC spec for R15, the following has been specified for the condition for contention resolution for C-RNTI in msg3:

	2>
if the C-RNTI MAC CE was included in Msg3:

3>
if the Random Access procedure was initiated for beam failure recovery (as specified in clause 5.17) and the PDCCH transmission is addressed to the C-RNTI; or

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

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;

4>
stop ra-ContentionResolutionTimer;

4>
discard the TEMPORARY_C-RNTI;

4>
consider this Random Access procedure successfully completed.


We can observe from the above that the condition that an UL grant for a new transmission is only for the cas when RACH is triggered by MAC sublayer itself (i.e., no SR resource or no TA) and RRC sublayer (i.e., handover). While for the other case when RACH is triggered by BFR or PDCCH order, UL grant is not needed. 

For 2-step RACH, we think we should follow the legacy R15 NR approach for contention resolution.  Hence, we make the following proposal. 
Proposal 3: For synchronized UE in RRC_CONNECTED and the 2-step RACH is triggered by MAC sublayer itself or by RRC sublayer, the UE considers the contention resolution successful if an UL grant for new transmission is included in msgB and PDCCH addressed to C-RNTI is received.
Note that there can be two options for providing the UE with the UL grant: (a) provision by PDCCH (b) provision by introducing a new MAC CE for UL grant. 
For synchronized UE with RACH triggered by PDCCH order or BFR, it does not need UL grant for new transmission. Hence, the condition for contention resolution is as follows:
Proposal 4: For synchronized UE in RRC_CONNECTED and the 2-step RACH is triggered by PDCCH order or BFR, the UE considers the contention resolution successful if PDCCH addressed to C-RNTI is received.
Then, for unsynchronised UE, we agree with the agreement in the last meeting that TA command reception has to be one of the condition for successful contention resolution. Since, without TA, the UE cannot perform any uplink transmission including the HARQ feedback on PUCCH. Then, the network cannot know the successful contention resolution and can have different understanding from the UE on the UE state. 

Proposal 5: For un-synchronized UE in RRC_CONNECTED and 2-step RACH is triggered by PDCCH order or BFR, the UE considers the contention resolution successful if 12-bit TA command is received and PDCCH addressed to C-RNTI is received.
However, as we have discussed above, for RACH triggered by the MAC layer itself or by RRC layer, an UL grant for new transmission is also needed. Then for the unsynchronized UE, the inclusion of UL grant should also be the condition for successful contention resolution. 
Proposal 6: For un-synchronized UE in RRC_CONNECTED and 2-step RACH is triggered by MAC or RRC sublayer, the UE considers the contention resolution successful if 12-bit TA command and UL grant for new transmission are received and PDCCH addressed to C-RNTI is received.

For the above 4 scenario, TA command or UL grant or both are needed. Furthermore, after the agreements are made, there is an FFS regarding the 12bit TA command for the contention resolution. We think there are two options for the solutions:

· Op1: TA command and UL grant is conveyed by DCI. In this case, the scheduling DCI includes a UL grant.
· Op2: TA command and UL grant is conveyed by MAC CE. In this case, the scheduling DCI includes a DL assignment
Clearly, Option1 has less RAN2 impact but more RAN1 impact and RAN2 does not need to change anything. However, we are not sure if the size of the DCI can be large enough to accommodate so much information.  We also think it is better to handle the issue in RAN2 considering all the overheads in communications.
Proposal 7: TA command and UL grant is conveyed to the UE with MAC CE in successRAR. 
Finally, we use the following table to illustrate what we proposed for the content of success RAR when msgA with C-RNTI is transmitted

	
	TA command
	UL grant for new tx by MAC CE
	UL grant for new tx by PDCCH scheduling

	synchronized UE, RACH triggered by PDCCH order or BFR
	N
	N
	N

	synchronized UE, RACH triggered by MAC or RRC
	N
	YNOTE1
	YNOTE1

	unsynchronized UE, RACH triggered by PDCCH order or BFR
	Y
	N
	N

	unsynchronized UE, RACH triggered by MAC or RRC
	Y
	Y
	N


NOTE1: both the UL grant by MAC CE or by PDCCH order can work
3 Conclusion
Base on the analysis above, we propose the following:
Proposal 1: SRB RRC messages of multiple UEs cannot be multiplexed in the same msgB.
Proposal 2: SRB RRC message is not mandatory in msgB. This means that successRAR is split into more than one message does not exist. 
Proposal 3: For synchronized UE in RRC_CONNECTED and the 2-step RACH is triggered by MAC sublayer itself or by RRC sublayer, the UE considers the contention resolution successful if an UL grant for new transmission is included in msgB and PDCCH addressed to C-RNTI is received.
Proposal 4: For synchronized UE in RRC_CONNECTED and the 2-step RACH is triggered by PDCCH order or BFR, the UE considers the contention resolution successful if PDCCH addressed to C-RNTI is received.
Proposal 5: For un-synchronized UE in RRC_CONNECTED and 2-step RACH is triggered by PDCCH order or BFR, the UE considers the contention resolution successful if 12-bit TA command is received and PDCCH addressed to C-RNTI is received.

Proposal 6: For un-synchronized UE in RRC_CONNECTED and 2-step RACH is triggered by MAC or RRC sublayer, the UE considers the contention resolution successful if 12-bit TA command and UL grant for new transmission are received and PDCCH addressed to C-RNTI is received.
Proposal 7: TA command and UL grant is conveyed to the UE with MAC CE in successRAR. 
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