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In RAN2#106 meeting, RAN2 discussed PDCP issue for MCG failure recovery as follows.
	R2-1907506	Discussion on PDCP SN issue for MCG failure recovery	Huawei, HiSilicon	discussion	Rel-16	LTE_NR_DC_CA_enh-Core
-	Ericsson wonder if we have these things for the SCG failure information as the same could happen if we have a split SRB. Also think that max RLC will eventually trigger re-establishment.
-	OPPO think this is motivation to support SRB3 for the failure report.
-	Samsung think this can be resolved by gNB implementation of out of sequence delivery. 
-	Vivo think this issue will be very rare and the UE can go to re-establishment.
-	DOCOMO think we can suspend MCG transition when the RLF occurs and thin we can follow alternative 1. LG have the same view as DOCOMO.
-	Qualcomm think this issue may happen but prefer not to resolve by PDCP changes. 
-	MediaTek think there is no issue as there is always UL duplication is always on for split SRB. DOCOMO do not have this understanding.
=>	We will not introduce any mechanism to address this issue resulting from PDCP in sequence delivery.



In this contribution, we further investigate above PDCP issue and suggest the solution. 
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Uplink
During the RAN2#106 meeting, it was discussed that if at least one PDCP PDU is not successfully transmitted before the transmitting a PDCP PDU for the MCG failure report, the network does not process the PDCP PDU. The conclusion was that RAN2 will not specify any mechanism for this issue. However, we have still concerns on this issue. 
During RAN2#106 discussion, some companies had the following assumptions. 
· Assumption 1. When the split bearer is configured, the duplication is always activated.
· Assumption 2. The above issue can be handled by network implementation. 

For assumption 1, if the duplication is always activated when the split SRB is configured, it leads to the waste of the radio resources. This is because the network cannot know when the MCG failure happens, and the network should always configure the split SRB for the duplication to recover the MCG link.
Observation 1. If the duplication is always activated when the split SRB is configured, it leads to the waste of the radio resources for fast MCG recovery.

According to TS 38.331, the duplication is configured using pdcp-Duplication field, and the presence of this field indicates whether duplication is configured. In other words, the split SRB can be configured without the activation of the duplication if this parameter is absent. 
In addition, according to TS 37.340, the split SRB is supported for both SRB1 and SRB2, and for uplink, the UE is configured whether to use MCG path or duplicate the transmission on both MCG and SCG. Considering these descriptions, we think the split SRB can be configured without the activation of the duplication.
	7.6	Split SRB 
Split SRB is supported for both SRB1 and SRB2 (split SRB is not supported for SRB0 and SRB3) in all MR-DC cases. RRC PDUs on split SRB are ciphered and integrity protected using NR PDCP.
Split SRB can be configured by the MN in Secondary Node Addition and/or Modification procedure, with SN configuration part provided by the SN. A UE can be configured with both split SRB and SRB3 simultaneously. SRB3 and the SCG leg of split SRB can be independently configured.
For the split SRB, the selection of transmission path in downlink depends on network implementation. For uplink, the UE is configured via MN RRC signalling whether to use MCG path or duplicate the transmission on both MCG and SCG.


Observation 2. The split SRB can be configured without the activation of the duplication. 

For assumption 2, as all know, it is assumed that the t-Reordering is configured to infinity value for SRBs in the UE side as well as the network side. With this assumption, the network does not process the PDCP PDU for the MCG failure report if there is at least one missing PDCP PDU before receiving the PDCP PDU for the MCG failure report. This is because the network does not know whether the UE suffers from MCG failure or not before processing the PDCP PDU for the MCG failure report.
Even if the t-Reordering is not configured to infinity value, it may result in the delay to process the PDCP PDU for the MCG failure report in the network side. Since the network should wait for the missing PDCP PDU, the response for the MCG failure report can be delayed.
Observation 3. The network does not process the PDCP PDU for the MCG failure report if there is at least one missing PDCP PDU before receiving the PDCP PDU for the MCG failure report.

Based on above observations, we kindly request that RAN2 reconsider above PDCP issue.
Proposal 1. We kindly request that RAN2 reconsiders the issue where at least one PDCP PDU is not successfully transmitted before transmitting the PDCP PDU for the MCG failure report.

If the proposal 1 is agreeable, the next step is that which solution should be supported to solve above issue. Based on submitted contributions in the RAN2#106 meeting, the following options were proposed.
· Option 1. Retransmit the PDCP PDUs without RLC ACK through SCG.
· Option 2. Include MCG failure information in the PDCP PDU header. 
· Option 3. Introduce PDCP Control PDU for SRB to indicate the MCG failure information.

In our view, all Options can resolve above issue. However, since Option 2 and Option 3 carry the MCG failure information in the PDCP header, the MCG failure information would not be secured by ciphering. Note that the PDCP header is not a part of the ciphering. Thus, we do not prefer Option 2 and Option 3. 
According to TS38.323, the retransmission of the PDCP PDUs is already supported for DRBs using Re-establishment procedure and Data recovery procedure. It means that the retransmission of the PDCP PDUs without RLC ACK can be easily implemented. In addition, since the MCG failure information is already contained in the PDCP PDU, all contents of the MCG failure information are secured by the ciphering. Consequently, for Option 1, there is no security issue. 
With the above reasons, we think that Option 1 is most suitable.
Proposal 2. The UE retransmits the PDCP PDUs without RLC ACK through SCG when MCG failure happens. 

In addition, in RAN2#106 meeting, RAN2 discussed the UE behaviour upon triggering the MCG failure. However, it was not concluded whether the change of the primaryPath is needed or not. This is because there was a different understanding of whether the duplication is always activated when the split bearer for SRB is configured. 
In our view, as mentioned above, since the split bearer can be configured without the activation of the duplication, the primaryPath for SRB should be switched from MCG to SCG upon triggering the MCG failure.
Proposal 3. The primaryPath for SRB is switched from MCG to SCG upon triggering the MCG failure.

Downlink
For downlink, there is a case where the UE does not process the PDCP PDU for the MCG failure recovery even if the UE successfully receives the PDCP PDU for the MCG failure recovery from the network. Since the t-Reordering for SRB in UE side is configured to the infinity value, the PDCP entity in UE side does not process the PDCP PDU for the MCG failure recovery if at least one PDCP PDU is not successfully received before receiving the PDCP PDU for the MCG failure recovery.
For example, the network transmits a PDCP PDU with PDCP SN 10. However, the PDCP PDU with PDCP SN 10 is not successfully transmitted to the UE because the MCG failure happens in the UE side. After that, the UE transmits the PDCP PDU for the MCG failure report. Later, the network responds a PDCP PDU with PDCP SN 11 for the MCG failure recovery. In this case, the UE cannot process the received PDCP PDU with PDCP SN 11 until the PDCP PDU with PDCP SN 10 is received. 
Observation 4. For downlink, the UE does not process the PDCP PDU for the MCG failure recovery even if the UE successfully receives the PDCP PDU for the MCG failure recovery.

Of course, the PDCP PDU with PDCP SN 10 could be retransmitted by ARQ procedure. However, relying on the retransmission using ARQ procedure leads to the delay of the MCG failure recovery. In addition, if the MCG failure is triggered by MCG link failure, the missing PDCP PDU may not be received even if the missing PDCP PDU is retransmitted via MCG link.
Observation 5. If the MCG failure is caused by the MCG link failure, the missing PDCP PDU may not be received even if the missing PDCP PDU is retransmitted via MCG link.

To solve the above issue, the straightforward solution is that the UE provides a first missing PDCP PDU information in the PDCP PDU for the MCG failure report. Based on this information, the network can know that there is a PDCP PDU which was not successfully transmitted. After that, the network retransmits the PDCP PDU before transmitting the PDCP PDU for the MCG failure recovery. 
Proposal 4. The UE provides a first missing PDCP PDU information in the PDCP PDU for the MCG failure report.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we provide our view on the above PDCP issue. Based on the discussion, we propose followings observations and proposals.
Observation 1. If the duplication is always activated when the split SRB is configured, it leads to the waste of the radio resources for fast MCG recovery.
Observation 2. The split SRB can be configured without the activation of the duplication. 
Observation 3. The network does not process the PDCP PDU for the MCG failure report if there is at least one missing PDCP PDU before receiving the PDCP PDU for the MCG failure report.
Proposal 1. We kindly request that RAN2 reconsiders the issue where at least one PDCP PDU is not successfully transmitted before transmitting the PDCP PDU for the MCG failure report.
Proposal 2. The UE retransmits the PDCP PDUs without RLC ACK through SCG when MCG failure happens. 
Proposal 3. The primaryPath for SRB is switched from MCG to SCG upon triggering the MCG failure.
Observation 4. For downlink, the UE does not process the PDCP PDU for the MCG failure recovery even if the UE successfully receives the PDCP PDU for the MCG failure recovery.
Observation 5. If the MCG failure is caused by the MCG link failure, the missing PDCP PDU may not be received even if the missing PDCP PDU is retransmitted via MCG link.
Proposal 4. The UE provides a first missing PDCP PDU information in the PDCP PDU for the MCG failure report.


