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Introduction
RAN2#106 meeting had a discussion on the topic of “SCG configuration with RRC resume”, several methods were proposed. Afterwards, email discussion [106#38] continues the topic and the methods were explained further. This document aims to analysis the pros and cons of the proposed methods.
Discussion
Current RRC resume procedure with DC
In the current RRC resume procedure with DC, new MN could configure the UE to perform measurement on a list of frequencies, and then after evaluating the measurement result, the new MN could initiate SN addition procedure. As shown in Fig 1.


Fig 1 current RRC resume procedure with DC
SCG configuration methods during RRC resume procedure
After an investigation in [1~5], three typical SCG configuration methods during RRC resume procedure can be outlined :
Method 1	Restoration of stored SCG configuration;
Method 2	Set up of brand-new SCG configuration;
Method 3	A modification of stored SCG configuration, e.g. delta SCG configuration.
Since the early measurement result are reported until msg5 at the earliest, all of the methods of enhancing the SCG configuration in msg4 can only be deployed blindly due to lack of radio channel state estimation.
Observation 1: The methods of enhancing the SCG configuration in msg4 can only be deployed blindly due to lack of radio channel estimation.
Analyse of SCG addition during RRC resume procedure, successful case
When the applications of any of the 3 methods results in a successful SCG addition within RRC resume procedure, there is no need to execute step 5, step 6 and step 8 in Fig1. The corresponding execution time is thus saved, which could greatly shorten the SCG addition time as compared to Fig1.
Observation 2: When SCG configuration during RRC Resume procedure succeeds, anyone of the 3 methods of restoration of stored SCG configuration, set up of brand-new SCG configuration, and a modification of stored SCG configuration could greatly shorten SCG addition time compared to current specification.
However, to compare the increased RRCResume message size among the 3 methods:
method1	Only with an indication of 1 bit flag (restoration or deletion of stored SCG configuration) added
method2	With  a new field (brand-new SCG configuration) added;
method3	With an IE (modification of stored SCG configuration) added.
It is obvious that both of method2 and method 3 extends RRCResume message body more than 1 bit. Further, set up a new SCG needs more bits than just modifying part of the stored SCG configuration. Thus, Length{RRCResume with current method}< Length{RRCResume with method1}< Length{RRCResume with method3}< Length{RRCResume with method2}.
Further, consider UE processing as shown in Fig 2:


Fig 2 UE processing complexity evaluation, methods successful operation
It should be noted that stored SCG configuration release requires less processing in the UE side than stored SCG configuration modification. Secondly, measurement and measurement report requires more processing in the UE side than stored SCG configuration modification.
Further, the UE processing is with the same complexity whenever it is stored SCG configuration restoration, or applying brand-new SCG configuration, or applying delta SCG configuration. 
Thus, when the applications of any of the 3 methods results in a successful SCG addition within RRC resume procedure, ueProcessingComplexity{method1}< ueProcessingComplexity{method2}< ueProcessingComplexity{method3}< ueProcessingComplexity{current method}.
Observation 3: When SCG configuration during RRC Resume procedure succeeds, restoration of stored SCG configuration method has the smallest RRCResume message size extension and a least processing in the UE side.
Analyse of SCG addition during RRC resume procedure, failure case
The UE applies SCG addition within RRC resume procedure by executing RACH procedure as configured in the rach-configDedicated filed of RRCResume message. When the mentioned RACH procedure is failed, the UE tunes to the execution of current method as specified in step 5~8 of Fig1. It will surely increase the SCG addition time, as shown in Fig3. It is estimated that RACH failure introduces an extension of about ~70ms compared to the current SCG addition time.


Fig 3 UE processing complexity evaluation, methods unsuccessful operation
Observation 4: When SCG configuration during RRC Resume procedure fails, all 3 methods of restoration of stored SCG configuration, set up of brand-new SCG configuration, and a modification of stored SCG configuration increases SCG addition time significantly.
From observation 2~4, we can conclude that 3 methods perform no big differences in the impact on SCG addition time. However, as shown in observation 1, any SCG configuration in msg4 is done blindly without the accurate channel quality estimation. It could see that for stationary UEs, the stored SCG configuration has high chance of being applicable as the UE has not moved. There is no justification that new SCG configuration or modification of stored SCG configuration is required or even would be beneficial or valid for the UE. Therefore, we think rather than increasing the signalling unnecessarily, the restoration of stored SCG configuration should be considered at most.  Thus, it’s better to restore the stored SCG configuration with RRC resume procedure.
Proposal: At most, restoration of stored SCG configuration with RRC resume procedure should be considered.
Conclusion
Observation 1: The methods of enhancing the SCG configuration in msg4 can only be deployed blindly due to lack of radio channel estimation.
Observation 2: When SCG configuration during RRC Resume procedure succeeds, anyone of the 3 methods of restoration of stored SCG configuration, set up of brand-new SCG configuration, and a modification of stored SCG configuration could greatly shorten SCG addition time compared to current specification.
Observation 3: When SCG configuration during RRC Resume procedure succeeds, restoration of stored SCG configuration method has the smallest RRCResume message size extension and a least processing in the UE side.
Observation 4: When SCG configuration during RRC Resume procedure fails, all 3 methods of restoration of stored SCG configuration, set up of brand-new SCG configuration, and a modification of stored SCG configuration increases SCG addition time significantly.
Proposal: At most, restoration of stored SCG configuration with RRC resume procedure should be considered.
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