Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #107bis
R2-1913009
Chong Qing, China, 14–18 October, 2019
Agenda Item:
6.13.2

Source:
Huawei, HiSilicon

Title:
Discussion on MsgB reception
Document for: Discussion, Decision

1 Introduction
RAN2#106 has discussed 2-step RACH procedure about the MsgB. This contribution further discusses issues related to MsgB reception. 
2 Discussion
2.1 RNTI and search space for MsgB reception
RAN1#96bis has discussed the 2-step RACH and 4-step RACH resource configuration and reach the agreement:

	For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:

· Option 1: Separate ROs are configured for 2-step and 4-step RACH 

· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH


For PDU format for four-step random access and two-step random access, the following agreements were made at RAN2#106 and RAN2#107.

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

2. SuccessRAR and fallbackRAR can be multiplexed


Based on the above agreement, it was observed that successRAR/fallback RAR cannot be multiplexed with legacy 4-step RAR in the same MAC PDU.

Observation 1 MsgB cannot be multiplexed with legacy 4-step RAR in the same MAC PDU. 
The question comes how the UE can identify the content included in received MAC PDU is transmitted for two-step random access or four-step random access. Two options exist:
· Option 1, 2-step RA UE and 4-step RA UE derive different RNTI based on the transmission RACH occasion. There’s no ambiguity for the Msg2 and MsgB reception. However, this may take a lot of space in RNTI e.g. for shared ROs between 2-step random access and 4-step random access. 

· Option 2, 2-step RA UE derive the same RA-RNTI as NR R15. If 2-step and 4-step UE transmit different preamble in the same RA occasion, two UE have derived the same RA-RNTI. It is one straight-forward approach to just schedule the MsgB and Msg2 by the separate PDCCH search space.

Based on the above discussion, considering both shared RO and separated RO are supported, we think Option2 is preferred and should be supported. 
Proposal 1: Configure separate PDCCH search spaces for the scheduling MsgB and Msg2.

With different search spaces configured for msg2 and msgB reception, we don’t need to worry about the issue that large RNTI space is occupied by RA-RNTI and RNTI for msgB. RNTI for msgB can be calculated independently from RA-RNTI. Since we have agreed in the previous meeting that msgB can include the response to multiple UEs transmitting on the same PRACH occasion, it follows naturally that the granularity for RNTI of 2-step RACH should be the same as 4-step RACH, i.e., on the level of RPACH occasion. Thus, we think the calculation of RA-RNTI can be reused for RNTI for msgB.
Proposal 2: NR R15 RA-RNTI calculation based on the time-frequency resource of RACH occasion can be reused for the RNTI for msgB reception.
2.2 TA handling for msgB reception

In legacy R15, when the RACH procedure is CBRA, the UE will ignore the TA command in the RAR.

	1>
when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG:

2>
if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:

3>
apply the Timing Advance Command for this TAG;

3>
start or restart the timeAlignmentTimer associated with this TAG.

2>
else if the timeAlignmentTimer associated with this TAG is not running:

3>
apply the Timing Advance Command for this TAG;

3>
start the timeAlignmentTimer associated with this TAG;

3>
when the Contention Resolution is considered not successful as described in clause 5.1.5; or

3>
when the Contention Resolution is considered successful for SI request as described in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:

4>
stop timeAlignmentTimer associated with this TAG.

2>
else:

3>
ignore the received Timing Advance Command.


The reason is if the RACH is CBRA, it is possible that multiple UEs choose the same preamble index and transmit the preamble under the same RACH occasion. Then, when receiving the TA in RAR, it is not guaranteed that the TA is intended for that UE. 

While for 2-step RACH, there is no such issue. If the contention resolution is successful in sucessRAR, it is certain that the TA is for this UE. Under this circumstances, there is no reason to ignore the TA.

Proposal 3: UE should process the TAC in 2-step RACH if TAC is received in msgB and the contention resolution is successful. 
2.3 HARQ feedback for MsgB
RAN2 has agreed that HARQ feedback for MsgB would be needed. From RAN2 point of view, the feedback resource (i.e PUCCH resourse) can be indicated in the successful MsgB for each UE. For example, MsgB can reuse the UL grant field. Only if UE receive the successful MsgB, UE send the ACK in the PUCCH resource. We see there is RAN1 email discussion for the HARQ feedback for MsgB. Therefore how to indicate the feedback resource is up to RAN1.
Proposal 4: The feedback resource can be indicated in the MsgB. How to indicate the PUCCH resource is up to RAN1.
2.4 msgB reception and measurement gap
In R15, once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, UE shall monitor the PDCCH for the RAR reception while the RAR timer is running. Once Msg3 is transmitted, UE shall monitor the PDCCH for the contention resolution reception while the Contention Resolution Timer is running regardless of the possible occurrence of a measurement gap. This is shown in the following text in the R15 MAC spec. 

For the 2-step RACH, after reception of msgA, UE monitor PDCCH to receive msgB instead of msg2 and msg4. Similar to the LTE behaviour, we think the UE should monitor the PDCCH for the MsgB Reception regardless of the measurement gap.
Proposal 5: UE shall monitor the PDCCH for the MsgB Reception regardless of the measurement gap during the MsgB timer is running.
2.5 Contention resolution for MsgB

In R15, an UL grant for a new transmission is only for the case 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.
RAN2#106 has 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 case 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. 

Following the same rationale as R15, we think for 2-step RACH, the same rationale should be followed. 
Proposal 6: When 2-step RACH is triggered by MAC or RRC, UL grant for new transmission is needed for contention resolution.
We use the following table to illustrate what we proposed for the content of success MsgB 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
For the above 4 scenario, TA command or UL grant or both are needed. Furthermore, 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 when C-RNTI is included in msgA. 
3 Conclusion
Base on the analysis above, we propose the following:
Observation 1: MsgB cannot be multiplexed with legacy 4-step RAR in the same MAC PDU. 
Proposal 1: Configure separate PDCCH search spaces for the scheduling MsgB and Msg2.
Proposal 2: NR R15 RA-RNTI calculated based on the time-frequency resource of RACH occasion can be reused for PDCCH reception of MsgB.
Proposal 3: UE should process the TAC in 2-step RACH if TAC is received in msgB and the contention resolution is successful. 
Proposal 4: The feedback resource can be indicated in the MsgB. How to indicate the PUCCH resource is up to RAN1.
Proposal 5: UE shall monitor the PDCCH for the MsgB Reception regardless of the measurement gap during the MsgB timer is running.

Proposal 6: When 2-step RACH is triggered by MAC or RRC, UL grant for new transmission is needed for contention resolution.
Proposal 7: TA command and UL grant is conveyed to the UE with MAC CE in successRAR when C-RNTI is included in msgA. 
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