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1 Introduction

In RAN2#103 meeting, companies discuss the solutions when the UL grant size carried in Msg2 does not match the built MAC PDU for Msg3 transmission. It’s agreed to rebuild the MAC PDU when the situation happens, but the CR is postponed to the next meeting. 

	MSG3 and CBRA CFRA switch
R2-1812784
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· Noted

OPTIONS
Option 1: For RA procedure provided with CFRA resources, the UE selects preambles from preamble group A for CBRA preamble transmission [1].

Option 2: The UE obtains a new MAC PDU for Msg3 when the size of the UL grant is different with the size of the MAC PDU in Msg3 buffer.
Option 3 (Asus): If the UE has once used CBRA then the UE will not use CFRA again in the same RA procedure. 

Option 4 (Oppo): At CBRA / CFRA switch MSG3 buffer is flushed, and whether to rebuild or just drop the buffer depends on the case. 

DISCUSSION

· Vivo think we have already agreed to not do option 3. 

· Ericsson think it is important to keep latency low and keep the data. Lenovo agrees. 

· QC prefer to rebuild the PDU, and think enforcing same preamble group and same size is too restrictive.

· LG wonders how to rebuild MAC PDU when grant is smaller than MAC PDU size? Huawei think this can be handled, and CFRA grant could always be larger than CBRA grant. LG think CFRA grant may sometimes be smaller than CBRA grant. 

· Vivo think that for handover the CFRA grant need to be larger in order to carry HO complete. 

· Docomo prefers the Nokia solution. 

· If MAC PDU shall be rebuild, then Nokia wonders how it shall work, e.g. if regular BSR was first triggered but could not be sent. 

· Samsung think that at PDU rebuild the normal LCP procedure would be used. Lenovo think that NR allows the rebuilding. The header format allows adding padding towards the end. 

· Ericsson prefers to do the rebuilding. 

· ASUStek think that for BFR this is not resolved by the rebuilding. Nokia think that for connected where the UE get scheduled, the MSG3 buffer is not used and the problem is not applicable.

· Intel think that if rebuilding only allows the later grant to be larger than the previous the rebuilding can be acceptable. 

· Breif poll: 
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· Rebuild MSG3 (somehow, maybe w restriction)
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· Not Rebuild, network always chooses same Grant, by using Group A
2
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DISCSUSSION 2

· Nokia wonders if we need to specify in detail the UE behaviour. 

· Rebuild MSG3 (somehow, maybe w restriction)
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· CATT wonders what is the problem with saying “different” instead of “larger”. Samsung also think that “different” would work. 

· Oppo wonders how to ensure that data is not lost if using “different”.

· Lenovo would like to restrict to “larger” as a “smaller” case could bring other problems that need to be resolved. Intel would also like to keep “larger”. 

· Convida think that in the case of “smaller” the UE would mainly recover the MAC SDU. 

· Fujitsu think that “different” would be ok, but the CR need to be reworded somewhat elsewhere. 

· Xiaomi wonders what happens it MSG3 transmission fails. 

· Nokia think larger grant assumption doesn’t always work and suggest to postpone the CRs for the next meeting. LG think this would be ok. 

Offline (111) to arrive at agreeable CR (Ericsson), might be followed by email discussion if needed.
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· Chair wonders if we find cases when this doesn’t work, e.g. when no subPDU can be included, if we can assume behavior is up to UE implementation. 

· Nokia suggest to postpone. LG agrees. 

· postpone


In this paper we provide our view on this issue. 
2 Discussion

In RAN2#103, most companies agree with the CR in R2-1813044, i.e. , 
	5.4.2.1
HARQ Entity

…<ignore unrelated part>…
For each uplink grant, the HARQ entity shall:

1>
identify the HARQ process associated with this grant, and for each identified HARQ process:

2>
if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

2>
if the uplink grant was received in a Random Access Response; or

2>
if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to subclause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:

3>
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:

4>
obtain the MAC PDU to transmit from the Msg3 buffer.
4>
if the uplink grant size does not match with size of the obtained MAC PDU:
5>
indicate to the Multiplexing and assembly entity to include MAC subPDUs from the obtained MAC PDU in the subsequent uplink transmission(s);
5>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity.
3>
else:

4>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;

…<ignore unrelated part>…


The CR suggests that when size mismatch happens, all MAC subPDUs are not dropped and would be transmtitted in this mismatched-sized UL grant or subsequent UL grant(s). We have several observations:
· No RLC impact: Since MAC subPDUs are not dropped, RLC retransmission will not be triggered, and there is no need to re-segment RLC SDU or trigger RLC retransmission.

· Additional latency due to insufficient grant size

· Since the subPDUs from the original Msg3 MAC PDU will not be re-segmented, a MAC subPDU cannot be transmitted if the subsequent UL grant size is not large enough to accommodate the MAC subPDU. As a result, MAC subPDUs may suffer from additional latency.

· However, due to the reasons below we think there is no big issue here

· First, this is a corner case because it happens only when we have RACH fallback from CFRA to CBRA and then back to CFRA.

· Secondly, network can anyway provide a sufficient large UL grant to carry all MAC subPDUs after receving the BSR included in the UL grant provided by CFRA RAR. Remember that the MAC PDU size for Msg3 is determined based on the size of UL grant carried in CBRA RAR. To ensure good UL coverage, the Msg3 size shall be quite small. So, even if the UL grant provided by CFRA RAR is too small to accommodate the MAC PDU, UE can send BSR, and as a result all MAC subSDUs obtained from the MAC PDU can be transmitted in the next UL grant.

· Out-of-date MAC CE

· The MAC subPDUs including MAC CE will be included in the subsequent UL grant. The information of BSR and PHR may be out-of-date.

Observation 1: The proposed CR in [1] avoid unnecessary interaction with RLC layer.

Observation 2: The proposed CR in [1] may have impact on latency to MAC SDU, but the imacpt is minor.  

Observation 3: The proposed CR in [1] may cause the transmission of out-of-date BSR or PHR to the network.
Based on the observation we have the following observations:
· If the UL grant size is larger than the size of MAC PDU for Msg3:

·  The proposed CR in [1] works fine, i.e. all MAC subPDUs obtained from the MAC PDU could be included into new built MAC PDU.

· If the UL grant size is smaller than the size of MAC PDU for Msg3:

· UE should include only part of MAC subPDU from the obtained MAC PDU in the subsequent uplink transmission(s) after the mismatched-size grant. For example, 
· If not included in the smaller rebuilt MAC PDU, BSR and PHR MAC CE shall be dropped because they can be generated upon the MAC PDU assembly of the next UL grant.

· C-RNTI MAC CE shall be dropped because there is no need to send C-RNTI MAC CE after successful CFRA.
· There is no need to transmit MAC subPDU for padding in the subsequent uplink transmission.

· To reduce MAC subPDU latency, UE should include BSR MAC CE to carry as much as buffer status information as possible in the mismatched-sized grant so that network can accordingly provide a large enough UL grant size for subsequent transmission. 
· If the origianl MAC PDU include a BSR MAC CE, UE include the BSR MAC CE in the newly rebuilt MAC PDU.
· Otherwise, UE should generate a new BSR MAC CE to be included in the newly rebuilt MAC PDU. The BSR MAC CE should be a padding BSR rather than a periodic or regular BSR. The reason is that periodic/regular BSR cannot be truncated and therefore will not be transmitted if the UL grant cannot accomondate the periodic/regular BSR MAC CE, e.g. long BSR.

Observation 4: If the MAC CE for BSR, PHR, and C-RNTI from the obtained MAC PDU are not included in the newly rebuilt MAC PDU, they shall be dropped rather than transmitted in the subsequent uplink transmission(s).

Observation 5: If the UL grant size is smaller than the size of MAC PDU for Msg3, the rebuilt MAC PDU should include BSR MAC CE to provide network with sufficient BSR information for subsequent UL grant scheduling.
Based on observations above, we think the simplest way to rebuilding the MAC PDU is to inlcude only padding BSR in the mismacted-sized UL grant, and leave MAC SDU and MAC CE except for BSR, PHR, and C-RNTI in subsequent UL transmission(s).

Proposal 1: If the UL grant size is smaller than the size of MAC PDU for Msg3, only those MAC subPDUs for MAC SDU and for MAC CE except for BSR, PHR, and C-RNTI should be indicated to the Multiplexing and assembly entity in the subsequent uplink transmission(s).
Proposal 2: If the UL grant size is smaller than the size of MAC PDU for Msg3, the rebuilt MAC PDU shall include BSR MAC CE.
Proposal 3: If Proposal 1 and proposal 2 are adopted, agree the provided CR in [2].

3 Summary

In this paper, we analyze the solutions for HARQ process collision issue on the tables. We have observation below:
Observation 1: The proposed CR in [1] avoid unnecessary interaction with RLC layer.

Observation 2: The proposed CR in [1] may have impact on latency to MAC SDU, but the imacpt is minor.  

Observation 3: The proposed CR in [1] may cause the transmission of out-of-date BSR or PHR to the network.
Observation 4: MAC CE for BSR, PHR, and C-RNTI from the obtained MAC PDU should be dropped rather than transmitted in the subsequent uplink transmission(s). 

Observation 5: The rebuilt MAC PDU should include only the MAC CE for padding BSR to ensure that network is provovided with sufficient BSR information for subsequent UL grant scheduling.

Based on the observation, we have the following proposals:

Proposal 1: If the UL grant size is smaller than the size of MAC PDU for Msg3, only those MAC subPDUs for MAC SDU and for MAC CE except for BSR, PHR, and C-RNTI should be indicated to the Multiplexing and assembly entity in the subsequent uplink transmission(s).
Proposal 2: If the UL grant size is smaller than the size of MAC PDU for Msg3, the rebuilt MAC PDU shall include BSR MAC CE.
Proposal 3: If Proposal 1 and proposal 2 are adopted, agree the provided CR in [2].

4 Reference
[1] R2-1813044, Corrections on MAC PDU handling when receiving a different grant size in RAR, Ericsson, RAN2#103 
[2] R2-1814885, CR on rebuilding MAC PDU due to RACH fallback, MediaTek Inc., RAN2#103bis
