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Introduction
During last RAN2#103, the issue of handling configured grant associated with HARQ process identifier 0 during Random Access Procedure was discussed but no conclusion was reached:
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· LG are not sure about the case, that the HARQ buffer contents would be replaced.

· Nokia think the issue is there and the suggested solution is ok. Lenovo agrees. Huawei think the issue may even be there for LTE. 

· Oppo wonders if the MSG3 buffer is the same as the HARQ buffer for P0. Lenovo clarifies no. 

· Ericsson isn’t sure that the proposed solution would resolve the problem as the timer may be very short. 

· Vivo think we should postpone this to next meeting. 

· There seems to be agreement there is an issue, postpone

CG and RACH MSG3
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· Not Pursued

DISCSUSSION

· The ASUS proposal is to use the CG timer to avoid CG using the harq process when there is a conflict.

· LG think t here may be issues as the solution cover from RAR to contention resolution. 

· Ericsson wonders if the CG timer might be so short that this solution do not always work. ASUStek think it would be unlikely that CG timer is short while K2 is long. 

· LG think that the CG timer shall not be configured artificially for this case, and think there are problems with both long and short configurations. 

· Samsung agrees that the CG timer solution dependency to the CG timer comes with problems

· Nokia could be ok with Samsung proposal.

· QC prefers 1 & 2 below primarily CATT proposal. 

· Oppo wonders if it is always the case that MSG3 is more important than CG, Samsung proposal would be ok. 

· Huawei think that sacrificing one HARQ process for CG is not acceptable. 

· ZTE also support CATT. 

· MTK would be ok with 1 or 3. 

· IDT think 3 is good but 2 is even better (safer). 

· Vivo think 3 from Samsung is not and cannot be supported. 

· Oppo think we can do nothing.

· Ericsson think that the “do nothing” alternative is not good as the network need to adapt CG configuration in strange ways to avoid this. 

1: 
avoid CG usage of harq process 0 by using the CG timer (ASUStek & Co)

2: 
avoid CG usage of HARQ process 0 during RACH or part of the RACH procedure by a text condition (CATT, Ericsson, LG)

3: 
restrict the usage of HARQ processes for CG such that CG doesn’t use HARQ process 0 at all (Samsung Vivo)
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· No agreement for a solution

In this contribution, we show our view on the issue, and discuss this issue further.

1. Discussion
In NR, when a UE is configured with configured grant, the Random Access procedure can be initiated (due to beam failure recovery). During the contention-based Random Access procedure, the HARQ process identifier 0 (HARQ PID 0) is used for the Msg3 transmission.

If the UE transmits the UL data using configured grant associated with HARQ PID 0 prior to the Msg3 transmission, the UE will replace the PDU transmitted using configured grant in the HARQ buffer of PID 0 by the PDU for Msg3 transmission. Therefore, the UE cannot perform retransmission of the PDU transmitted via configured grant. Moreover, as the network has not yet identified the UE, the network may order retransmission of the MAC PDU stored in HARQ PID 0. In this case, as the UE already replace the MAC PDU in the HARQ PID 0 by the MAC PDU for Msg3, the network would fail at decoding.
Observation 1 : If the UE transmits the UL data using configured grant associated with HARQ PID 0 prior to the Msg3 transmission, then the UE can’t perform retransmission of the PDU transmitted via the configured grant.
If the UE performs new transmission using configured grant associated with HARQ PID 0 after the Msg3 is transmitted, the UE will replace the PDU for Msg3 by the PDU transmitted via configured grant prior to completion of the Random Access procedure. Therefore, the UE may not successfully complete the Random Access procedure as the UE may not perform retransmission of the Msg3. 
Observation2 : If the UE performs new transmission using configured grant associated with HARQ PID 0 after the Msg3 is transmitted, then the UE may not successfully complete the RA procesure.

With observation 1 and 2, we propose that HARQ PID collision should be avoided through whole RA procedure, i.e., not only specific to a certain part of the RA procedure, e.g., after RAR reception, or after Msg3 transmission, etc.
Proposal 1 : HARQ PID collision should be avoided through whole RA procedure.
In last meeting [1], there were a number of alternatives and discussion to solve this issue, but the conclusion was not reached. One of these alternatives is to rely on UE implementation, which is need to be discussed first. However, it is not possible from the specification point of view, because the HARQ PID for each CG is pre-defined between the UE and the network so that the UE cannot change the HARQ PID for the CG by itself. In addition, the UE cannot use another HARQ PID for Msg3 transmission because it is also pre-defined rule between the UE and the network. If the UE uses another HARQ PID for Msg3 transmission or CG by itself, the network is not be able to order retransmission because it doesn’t know which HARQ PID is used in the UE side, which generates more significant problem. Thus, UE implementation doesn’t solve this issue.
Observation3 : Collision between Configured grant and Msg3 cannot be resolved by the UE implementation.

Another alternative [2] [3] is to split the HARQ PID for Msg3 transmission and CG so that HARQ PID collision never happens. In [2], it was proposed to use change a HARQ PID from 0 to N for the Msg3 transmission. In [3], it was proposed to shift the HARQ PID by 1 for CG. However, these options may have an impact on PHY and RRC as well as MAC since the range of HARQ PID is changed from [0, N-1] to [0, N].

Observation4 : Increasing the range of HARQ PID to [0, N] may have a significant impact on the specification.
The other alternative is timer based approach. 
It was proposed in [4] that the UE starts or restarts configuredGrantTimer for the corresponding HARQ PID 0 upon reception of an uplink grant in a random access response or transmittion of Msg3. However, starting the configuredGrantTimer may not be sufficient if the length of configuredGrantTimer is not long enough to cover whole RA procedure. 

As an alternative, it was proposed from [5] to use a contention resolution timer to prevent use of HARQ PID 0 after Msg3 transmission or to specify the duration from Msg3 to Msg4 without timer where HARQ PID 0 is not to be used [6]. As we already mentioned that the collision of HARQ PID 0 should be avoided through whole RA procedure, the solutions in [5] and [6] are not prefered. 

To prevent use of HARQ PID 0 during whole RA procedure, one simple way is to specify that the UE shall not use a CG if the CG is associated with HARQ PID 0 during whole RA procedure, i.e., from RAP transmission to Contention Resolution, without introducing or reusing a timer. In other words, if a CG is associated with HARQ PID 0 during RA procedure, the UE shall skip UL transmission even if there is data to transmit. One may argue that skipping UL grant even when there is data to transmit is waste of UL resources. However, with observation 1 and 2, we think it is risky and also waste of UL resource to use HARQ PID 0 for transmission of a MAC PDU other than Msg3 during RA procedure. 

Proposal : The UE skips using the configured grant corresponding to HARQ PID 0 on a cell from RAP transmission to contention resolution.

We provide draft CR[7] corresponding to the Proposal.
2. Conclusion

In conclusion, we propose the following:
Observation 1 : If the UE transmits the UL data using configured grant associated with HARQ PID 0 prior to the Msg3 transmission, then the UE can’t perform retransmission of the PDU transmitted via the configured grant.

Observation2 : If the UE performs new transmission using configured grant associated with HARQ PID 0 after the Msg3 is transmitted, then the UE may not successfully complete the RA procesure.

Observation3 : Collision between Configured grant and Msg3 cannot be resolved by the UE implementation.

Observation4 : Increasing the range of HARQ PID to [0, N] may have a significant impact on the specification.
Proposal : The UE skips using the configured grant corresponding to HARQ PID 0 on a cell from RAP transmission to contention resolution.
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