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1. Introduction
In the real network, we have observed RRC configuration mismatch following RRC re-establishment procedure when RLF occurs shortly after an RRC Reconfiguration procedure.
In this contribution, we analyse the RRC configuration mismatch issue and discuss a possible solution.
2. Discussion
2.1 RRC configuration mismatch issue
If RLF occurs soon after the reception of an RRC reconfiguration message, the RRC reconfiguration complete message and the L2 ACK of the RRC reconfiguration message might or might not be received by the gNB as shown in the following figures:UE
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In scenario 1, the RRC reconfiguration complete message and the L2 ACK of the RRC reconfiguration message cannot be received by the gNB due to radio link problem, and in scenario 2, the RRC reconfiguration complete message is received by the gNB however, the L2 ACK of the RRC reconfiguration complete can’t be received by the UE due to radio link problem. 
In scenario 1, the network might assume that the UE hasn’t applied the new configuration due to absent feedback from the UE and thus might store the old RRC configuration as the UE context and use it as baseline for delta signalling in the RRC re-establishment procedure. In scenario 2, the network knows that the UE has applied the new configuration and thus stores the new RRC configuration as the UE context and uses it as baseline for delta signalling in the RRC re-establishment procedure. However, the UE has applied the new RRC configuration in both cases, this will cause RRC configuration baseline mismatch in the subsequent procedure for RRC re-establishment for scenario 1. The UE cannot simply revert to the old configuration in scenario 1 to align with the network because the UE cannot differentiate the two cases.
Observation 1a: If RLF occurs right after reception of an RRC reconfiguration message, the UE and the network may use a different RRC configuration used as baseline for delta signalling in the RRC Re-establishment procedure.
Once there is a mismatch of the UE RRC configuration between the UE and the gNB after RLF, when the UE receives the RRC Re-establishment and the RRC Reconfiguration message including delta configuration, the RRC configuration used by the network and by the UE will be different and some unexpected error might occur in subsequent communications. 
Observation 1b: the UE and gNB might not be aware of the mismatch and some unexpected error might occur in subsequent communications. 
2.2 Possible solutions
Option 1：Synchronize the RRC context by RRC Re-establishment message 
The network could indicate to the UE the version of the baseline RRC configuration used during the RRC Re-establishment procedure in cases where the network has initiated an RRC reconfiguration procedure shortly before the RRC Re-establishment procedure so that the UE can select the right baseline for the first RRC reconfiguration after re-establishment procedure. The indication could be the RRC-TransactionIdentifier of the last RRC reconfiguration taken into account by the network to determine the baseline UE configuration. 
If the UE does not receive the L2 ACK of the RRC reconfiguration complete message, the UE can store the old UE RRC configuration, in addition to the new UE RRC configuration. When the RLF is triggered, the UE can apply the right version as the baseline for the first RRC reconfiguration after re-establishment procedure.
Correspondingly, a new UE capability needs to be introduced to allow the network to know whether the Re-establishment message with a new indication can be sent to the UE. 
Option 2：Synchronize the RRC context by RRC reconfiguration with full-config
Another option is that the network uses RRC reconfiguration with full configuration after RRC re-establishment in the cases where the network has initiated an RRC reconfiguration procedure shortly before the RRC Re-establishment procedure, in order to avoid misalignment of RRC configuration. However, for inter-gNB re-establishment case, the target gNB does not know whether full configuration is required or not. If the source gNB uses the context retrieval failure message to reject the context transfer in such case, the new gNB will fall back to the RRC setup procedure, which solves the problem but leads to longer interruption as the NAS layer recovery is needed. Therefore, additional information needs to be transferred to the target gNB in the context retrieval procedure to trigger RRC reconfiguration with full configuration.
In addition, in the RRC reconfiguration with full configuration procedure after re-establishment, the UE will trigger RLC release and setup for SRB1 after receiving the RRC reconfiguration and thus reinitialize SN to 0. However, the UE may first send an RLC ACK for the RRC reconfiguration message with the previous RLC SN as a result of receiving the polling bit in the DL RLC PDU containing the RRC reconfiguration message and later process the RRC reconfiguration and reinitialize the RLC SN of SRB1 to zero, or process the full configuration first and then send the RLC ACK. If the gNB reinitializes the RLC SN of SRB1 right after sending the RRC reconfiguration message, the gNB may receive the RLC ACK from the UE with an old RLC SN, and if the gNB does not reinitialize SRB1 RLC SN until it receives the RLC ACK from the UE, the gNB may receive the RRC complete message with SN=0. Therefore, if RRC reconfiguration with full configuration is used after re-establishment, there is a risk of RLC SN mismatch issue. 
Therefore, we prefer option1 as solution to address the RRC context mismatch issue in the RRC Re-establishment procedure.
Proposal 1: at every RRC reconfiguration, the UE stores its RRC configuration before the RRC reconfiguration until it has received the L2 ACK for the RRC reconfiguration complete message. In the RRC reestablishment message, the network can include the RRC-TransactionIdentifier of the last RRC reconfiguration message taken into account by the network to determine the UE, so that the UE knows whether to use the stored or the current RRC UE configuration when processing the first RRC reconfiguration after RRC re-establishment.
Proposal 2: introduce a new UE capability to allow the network to know whether the RRC re-establishment message with new the indication can be sent to the UE.
3. Conclusion
Based on the above discussion we have the following observations:
Observation 1a: If RLF occurs right after reception of an RRC reconfiguration message, the UE and the network may use a different RRC configuration used as baseline for delta signalling in the RRC Re-establishment procedure.
Observation 1b: the UE and gNB might not be aware of the mismatch and some unexpected error might occur in subsequent communications.
Therefore, we have the following proposals:
Proposal 1: at every RRC reconfiguration, 
- the UE stores its RRC configuration before the RRC reconfiguration until it has received the L2 ACK for the RRC reconfiguration complete message
- in the RRC reestablishment message, the network can include the RRC-TransactionIdentifier of the last RRC reconfiguration message taken into account by the network to determine the UE
- accordingly, the UE knows whether to use the stored or the current RRC UE configuration when processing the first RRC reconfiguration after RRC re-establishment.
Proposal 2: introduce a new UE capability to allow the network to know whether the RRC re-establishment message with new the indication can be sent to the UE.
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