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Introduction
RAN2 agreed on the following working assumption to support an early indication in RRC Setup/Resume for MUSIM capability restriction: 
Working assumption: Early capability restriction indication is provided in Msg5. Detailed UE behaviour, if any, can be further discussed.

This document discusses the consequences of the working assumption. It also discusses possibilities to capture the working assumption if it is agreed to proceed with the working assumption.
Discussion
As per the above working assumption, UE will provide an early indication of capability restriction in msg 5.  The network is unaware of any restriction when it provides the UE configuration in Resume message (msg 4).  The provided configuration may exceed the UE's temporary capability restriction in which case the UE will not be able to apply this configuration and will instead autonomously apply a configuration that is within its temporary capability restriction as required for MUSIM operation.  This goes against normal principles of RRC, in that the UE current configuration is not aligned with the requested configuration from the network, but is a UE implementation dependent configuration unknown to the network.   
This can  cause a problem with the network reception of the ResumeComplete and subsequent messages/data until network can receive the UE capability restriction and provides an updated configuration.  The network will only be aware of the capability restriction in msg 5.  It then can either immediately reconfigure the UE with a reduced capability, retrieve the actual restriction using UAI and then provide the final configuration.  Another option for the network is to continue with the mismatch while it retrieves the UAI, and provides the subsequent configuration.  In either case, to avoid unnecessary delay, user plane data is expected to be exchanged during this signalling procedure.
In order to continue to communicate with the UE until network provides the configuration update, the network must effectively apply a configuration that is expected to be compatible with the UE applied configuration and that is different from the configuration provided to the UE in the Resume message.  The expectation is that the network can guess and apply a configuration that is sufficiently well aligned with the UE applied configuration that will allow the signalling messages and data communication to proceed until the UE is reconfigured. If the configurations applied are not sufficiently well aligned then further communication will not be possible and radio link failure will eventually be triggered. Such configuration alignment will be outside of 3GPP and will depend on IODT to ensure it works.
Observation #1: The working assumption goes against current RRC principles.  In some situations, the UE will autonomously apply a configuration that is different from the network requested configuration.
Observation #2: With the working assumption, in order to communicate with the UE until the next reconfiguration after reception of the UAI, the network needs to guess and configure the lower layers of the gNB to apply a configuration that is compatible with both the configuration provided in the Resume message and the configuration that the UE may have applied due to MUSIM restriction (instead of the actual configuration provided to the UE).  It introduces additional new complexity on the network with the new concept of configuring lower layers with a different configuration.
Observation #3: There is no guarantee that the “guessed” configuration applied by network will work in all scenarios and will need to depend on IODT to ensure that it does.  
For subsequent configurations, RRC uses delta configuration.  The baseline for delta is normally the current configuration.  With the working assumption, the baseline for delta continues to be the configuration provided by the network and that is now different to the current applied configuration.
Observation #4: The working assumption also creates an additional and different handling for delta configuration in that the baseline for delta configuration is not the currently applied configuration but the last received configuration.
Further, as discussed in the next section below, it doesn’t seem possible to capture UE behaviour in a normative way.  The only possible option seems to be capture it as NOTE.  NOTEs in specifications are meant to provide additional clarifications to the normative behaviour captured in the specifications.  
Observation #5: It does not seem easily possible to capture UE behaviour for the working assumption in normative specification text.
These issues can easily be addressed by providing the early indication for Resume procedure in message 3, especially as RAN2 has agreed to extend the LCIDs available for msg 3.
Proposal #1: It is proposed to not agree the working assumption.  Instead agree to provide the early indication for Resume procedure in msg 3.
If the above proposal is not agreed, and RAN2 decides to keep the current working assumption, we look at how this could be captured in the specification.  We consider three possible options below.
Option 1: Normative text using a default specified configuration
One option to get around the issue of mismatch between configured and unknown applied configuration is to always apply a default specified configuration during ResumeRequest for all MUSIM capable UEs.  This will address most of the issues raised above as both the network and the UE will apply the same specified configuration, and it will also serve as the current configuration for subsequent delta configuration.
This will not however be the optimum solution all MUSIM capable UEs will have to start resume with the lowest possible specified configuration.  It will overturn the enhancements introduced from Rel-16 to maintain CA and DC during Resume procedure, unnecessarily providing much poorer performance for all MUSIM UES.
Option 2: Partial normative text
The UE behaviour should normally be covered by normative specification text.  We attempt to see how this could be done below.  
5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
[Unrelated text deleted]
1> if the UE is experiencing capability restriction due to MUSIM:
2> apply a configuration based on its capability restriction
NOTE:	UE still considers the received configuration as the current configuration as the baseline for delta configuration for future reconfigurations
1>	submit the RRCResumeComplete message to lower layers for transmission;
1>	the procedure ends.
NOTE 2:	Network only configures at most one of reportUplinkTxDirectCurrent, reportUplinkTxDirectCurrentTwoCarrier or reportUplinkTxDirectCurrentMoreCarrier in one RRC message.
A UE with capability restriction in MUSIM cannot apply the configuration provided in RRCResume message.  The configuration that the UE actually uses depends on the restriction that is experiencing.  This restriction will not be known in advance and it will not be possible to capture in the specification what these current restrictions are and the configuration that the UE actually applies.  The most that can be captured in normative text could be as above – without capturing the actual configuration.  
Apart from the issues raised above, the delta configuration will need to be clarified as there are now two configurations in the UE.  It is difficult to resolve this mismatch with normative text.  A NOTE could be used to clarify that but it kind of contradicts the normative text.
The above normative text is not capturing the UE configuration fully other than to capture that UE is allowed to use a different configuration.  The NOTE is required for delta configuration that is not aligned with the normative text.  This option still leaves most aspects to UE implementation and capturing just this normative text doesn’t help and hence is not a good option.
Option 3: Using informative NOTE
Another option is to capture the UE behaviour using only a NOTE as follows:
5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
[Unrelated text deleted]
NOTE: 	If the UE is experiencing capability restriction due to MUSIM, UE may temporarily use a configuration different from the received configuration until receipt of the next message with new configuration.  UE still considers the received configuration as the current configuration as the baseline for delta configuration for future reconfigurations.

1>	submit the RRCResumeComplete message to lower layers for transmission;
1>	the procedure ends.
NOTE 2:	Network only configures at most one of reportUplinkTxDirectCurrent, reportUplinkTxDirectCurrentTwoCarrier or reportUplinkTxDirectCurrentMoreCarrier in one RRC message.

With this option, all of the UE behaviour I, s now outside of the specifications and left to UE implementation.  This option makes it easier to capture in the specifications as only the general behaviour is captured in a NOTE and is not specific.  
Between the above options, option 1 overcomes all the issues but at the expense of performance.  Option 2, even the normative text, still leaves most of the UE behaviour outside of the specification and to implementation and has no benefit over option 3. Hence, if the current working assumption is agreed, it is proposed to consider capturing the UE behaviour using an informative NOTE.
Observation #6: It seems only feasible/reasonable to capture the UE behaviour associated to the working assumption in the specification using an informative NOTE.
Proposal #2: If proposal 1 is not agreed and the current working assumption is to be agreed instead, it is proposed to capture the UE behaviour with a NOTE as follows:
NOTE: 	If the UE is experiencing capability restriction due to MUSIM, UE may temporarily use a configuration different from the received configuration until receipt of the next message with new configuration.  UE still considers the received configuration as the current configuration as the baseline for delta configuration for future reconfigurations. 
Summary and proposals
This document discusses the consequences of the working assumption. It also discusses possibilities to capture the working assumption if it is agreed to proceed with the working assumption.  The following observations and proposals were made.
Observation #1: The working assumption goes against current RRC principles.  In some situations, the UE will autonomously apply a configuration that is different from the network requested configuration.
Observation #2: With the working assumption, in order to communicate with the UE until the next reconfiguration after reception of the UAI, the network needs to guess and configure the lower layers of the gNB to apply a configuration that is compatible with both the configuration provided in the Resume message and the configuration that the UE may have applied due to MUSIM restriction (instead of the actual configuration provided to the UE).  It introduces additional new complexity on the network with the new concept of configuring lower layers with a different configuration.
Observation #3: There is no guarantee that the “guessed” configuration applied by network will work in all scenarios and will need to depend on IODT to ensure that it does.  
Observation #4: The working assumption also creates an additional and different handling for delta configuration in that the baseline for delta configuration is not the currently applied configuration but the last received configuration.
Observation #5: It does not seem easily possible to capture UE behaviour for the working assumption in normative specification text.
Proposal #1: It is proposed to not agree the working assumption.  Instead agree to provide the early indication for Resume procedure in msg 3.
Observation #6: It seems only feasible/reasonable to capture the UE behaviour associated to the working assumption in the specification using an informative NOTE.
Proposal #2: If proposal 1 is not agreed and the current working assumption is to be agreed instead, it is proposed to capture the UE behaviour with a NOTE as follows:
NOTE: 	If the UE is experiencing capability restriction due to MUSIM, UE may temporarily use a configuration different from the received configuration until receipt of the next message with new configuration.  UE still considers the received configuration as the current configuration as the baseline for delta configuration for future reconfigurations.


