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1	Introduction
This is the report from offline discussion [AT133][007][6G] RRC structure (Nokia) as per the following chair notes:
	R2-2600260	Report of [POST132][017][6G] RRC structure – modular design (Nokia)	Nokia (rapporteur)	report	Rel-20	FS_6G_Radio
Proposal 1: RAN2 to study how to improve on 6G RRC structure based on three main 5G RRC problem categories: 
1)	Deeply nested structure (including discussion on “maintainability of RRC”) – which causes the following:
a) Added complexity and interdependencies due to tree like structure 
b) costly extensions and linkages between configurations 
c) readability 
d) difficult to add new features
2)	Complicated RRC configuration (including discussion on “use of fullConfig”, and “machine-readability aspects”)
NOTE: this problems are based on examples highlighted in R2-2600260. 
 and 
3)	Limiting implementation to specific device types (including discussion on “implementation and testing issues”).
-	Mediatek thinks that the deeply nest structure is not the problem but it causes the problems, like it makes it less readable.    Huawei doesn’t think that those problems are related to deeply nested structure.  It is difficult to understand the problem when companies don’t explain with real examples.  Mediatek agrees we should rather identify the problems and the understand what is the cause of this problems.   
-	ZTE thinks that we can’t consider all these bullets, but we should rather prioritize the first 2.   Huawei and Xiaomi think that bullet 3 is not linked to device types and it is important to consider.   
[CB – update the problem description taking comments into account ]
Proposal 3: RAN2 to perform a feasibility study on modular RRC structure. The study should consist of 1) potential ASN.1 details of the proposed structure, 2) ASN.1 module structure of the proposals and 3) guidelines to be used for the modular RRC design. Once the study has progressed, communication to other WGs (e.g. RAN1) on how they should take the structure into account.
-	Xiaomi thinks that we need to understand how to do the evaluation and what is the baseline.   Nokia thinks that we should take R15 and based our study on that.  
-	Ericsson would like to understand what modules companies have in mind.  Huawei explain that it is to define something that only a subset of UEs understand.   


Agreements
1	[CB on the way to capture the problems for proposal 1]
2	 RAN2 to consider the following aspects as starting points for solving 5G RRC problems:
-	Avoid complicated structure (e.g. BWPs) by “flattening” and “modularizing” the structure. Study the potential proposals, including how they can be extended in future releases (e.g. whether critical extensions are needed and at which level).
-	Apply conclusions of the delta signalling discussion in [POST132][017][6G] to the RRC structural discussion (e.g. to allow better machine-readability and avoid use of fullConfig). 
-	Study modular design with a “basic” module supported by all UEs and additional modules supported by specific devices.  The exact details of how this could work and whether it will be supported are FFS.
3	RAN2 to perform a feasibility study on modular RRC structure. The study should consist of 1) potential ASN.1 details of the proposed structure, 2) ASN.1 module structure of the proposals and 3) guidelines to be used for the modular RRC design. 
	Baseline of evaluation for feasibility study is Rel-19 RRC structure.   
General NOTE: The other WGs will be notified once we have progressed the study and determined what is relevant to tell them.  


[AT133][007][6G] RRC structure (Nokia)
	Intended outcome: 
	1) agree to re-written problems from proposal 1
	2) agree on next steps, scope of post email discussion and what is expected from company inputs.   
	Deadline:  Thursday





The remainder of this document shows the offline discussion and resulting proposals how to conclude it.
2	Notes from offline discussion
2.1	Capturing problem statements
During the online discussion, it was thought that the ”deeply nested structure” does not reflect the root causes of the problems (but perhaps rather the consequence of those), and it was left for the offline discussion to come up with the better wording for proposal 1. 
For the start of the offline discussion, the rapporteur proposed the following as starting point of the discussion: 
	Agreement 
1 Maintainability of RRC specification due to the following root causes (based on the examples highlighted in R2-2600260):
a) complex and interdependent tree-like ASN.1 structure, making specification readability harder and potentially leading to frequent use of fullConfig
b) costly extensions due to linkages between RRC configurations, which can make signalling size larger and make it difficult to add new features to the existing ASN.1 structure 
c) decoding RRC messages requires UE to comprehend the entire ASN.1 schema even when the UE doesn’t support all contained features (because the feature parameters are usually split between multiple IEs)



	
Notes from the offline discussion:	
-	MTK thinks fullConfig use is not a root cause. Xiaomi agrees. Vivo thinks the structure is not the problem but c) is correct.
-	QC thinks we could separate fullConfig. Jio thinks we could merge a and b
-	LGE wonders if fullConfig use is not something that is done in IODT? Samsung thinks it’s more about inefficient structure for delta configuration. IDT thinks it’s also related to complexity. Xiaomi thinks fullConfig also happens in HO.
-	vivo thinks c) is relevant. Ericsson thinks UE does not except ASN.1 branches that it doesn’t support. So source code can also limit some binary impacts. QC disagrees since UE can only ignore the signalling, but it still has to comprehend the ASN.1 schema to do that. 
-	Huawei thinks it’s not the entire ASN.1 schema but the IEs you support. Optimizations are not that realistic. Samsung thinks this is only common configuration. MediaTek thinks the Huawei comment is correct. Toyota thinks decoder comprehends the encoding. IT can also ignore the non-comprehended encodings. Samsung thinks this case from non-critical extensions and if we apply critical extensions, it could help.

Conclusion: Convergence was reached with the following changes to the wording (shown more precisely in P1):
· Replace “maintainability” with “complexity”
· Combine previous bullets a) and b), and separate fullConfig case to its own bullet
· Reword bullet c) to avoid talking about ASN.1 encoders and decoders, and focus on comprehension of signalling instead
Proposal 1: Capture the following wording in the chair notes for agreement of P1 of R2-2600260: 
1 Complexity of RRC specification due to the following root causes (based on the examples highlighted in R2-2600260):
a) complex and interdependent tree-like ASN.1 structure, making specification readability harder, and having costly extensions due to linkages between RRC configurations can make signalling size larger and make it difficult to add new features to the existing ASN.1 structure
b) frequent use of fullConfig e.g. due to difficulties in delta configuration (as discussed in the [POST132](017])
c) in current ASN.1, UE has to understand more of the ASN.1 signalling than the features it supports (e.g. because the feature parameters are usually split between multiple IEs)

2.2	Next steps for modular RRC structure 
The wording of agreements 2 and 3 after the initial online session are shown below:
Agreements
2	 RAN2 to consider the following aspects as starting points for solving 5G RRC problems:
-	Avoid complicated structure (e.g. BWPs) by “flattening” and “modularizing” the structure. Study the potential proposals, including how they can be extended in future releases (e.g. whether critical extensions are needed and at which level).
-	Apply conclusions of the delta signalling discussion in [POST132][017][6G] to the RRC structural discussion (e.g. to allow better machine-readability and avoid use of fullConfig). 
-	Study modular design with a “basic” module supported by all UEs and additional modules supported by specific devices.  The exact details of how this could work and whether it will be supported are FFS.
3	RAN2 to perform a feasibility study on modular RRC structure. The study should consist of 1) potential ASN.1 details of the proposed structure, 2) ASN.1 module structure of the proposals and 3) guidelines to be used for the modular RRC design. 
	Baseline of evaluation for feasibility study is Rel-19 RRC structure.   
General NOTE: The other WGs will be notified once we have progressed the study and determined what is relevant to tell them.  

The next steps proposed for RAN2 are as follows, including the proposed follow-up email discussion scope:
1) Analyze ASN.1 examples of the modular design, with focus on fundamental structures (e.g. RRCReconfiguration, CellGroupConfig, CSI-MeasConfig, ServingCellConfig)
2) Analyze extensions of modules

[POST133][007][6G] RRC structure (Nokia)
Scope: Analyze proposals for modular RRC structure for 6G: 
1) Propose a modular RRC structure with ASN.1 examples of at least the following RRC messages and features (using Rel-19 RRC structure as the content baseline)
- RRC message structure for RRCReconfiguration
- IE structure for CellGroupConfig, CSI-MeasConfig, ServingCellConfig 
- Feature configuration of Carrier aggregation and NTN
2) Extensions of modular design in later releases 
	Intended outcome: Discussion report
	Deadline:  Long


The discussion is proposed to be done in two phases:
1) Phase 1: Collect proposals on ASN.1 structure (Until March 16th)
2) Phase 2: Evaluate pros and cons of the proposals (Until March 31st)

Notes from the offline discussion:
-	Huawei wonders if we should contain all the child structures as well? Complexity could be also in the child IEs and the parent IE might be simple.
-	Interdigital thinks we cannot illustrate the entire specification so better focus on high level IEs. 

Conclusion: Agreement was reached for the proposed email discussion scope with added emphasis (underlining) added for the ”at least” to illustrate that companies can also provide more details than the ones exemplified here for alignment purposes.
Proposal 2: Use the following for email discussion scope for continuing discussion on modular RRC structure:
[bookmark: _Hlk221640678][POST133][007][6G] RRC structure (Nokia)
Scope: Analyze proposals for modular RRC structure for 6G: 
1) Propose a modular RRC structure with ASN.1 examples of at least the following RRC messages and features (using Rel-19 RRC structure as the content baseline)
- RRC message structure for RRCReconfiguration
- IE structure for CellGroupConfig, CSI-MeasConfig, ServingCellConfig 
- Feature configuration of Carrier aggregation and NTN
2) Extensions of modular design in later releases 
	Intended outcome: Discussion report
	Deadline:  Long (1st phase until March 16th, 2nd phase until March 31st)

3	Conclusion
This document has proposed the following:
Proposal 1: Capture the following wording in the chair notes for agreement of P1 of R2-2600260: 
1 Complexity of RRC specification due to the following root causes (based on the examples highlighted in R2-2600260):
a) complex and interdependent tree-like ASN.1 structure, making specification readability harder, and having costly extensions due to linkages between RRC configurations can make signalling size larger and make it difficult to add new features to the existing ASN.1 structure
b) frequent use of fullConfig e.g. due to difficulties in delta configuration (as discussed in the [POST132](017])
c) in current ASN.1, UE has to understand more of the ASN.1 signalling than the features it supports (e.g. because the feature parameters are usually split between multiple IEs)

Proposal 2: Use the following for email discussion scope for continuing discussion on modular RRC structure:
[POST133][007][6G] RRC structure (Nokia)
Scope: Analyze proposals for modular RRC structure for 6G: 
3) Propose a modular RRC structure with ASN.1 examples of at least the following RRC messages and features (using Rel-19 RRC structure as the content baseline)
- RRC message structure for RRCReconfiguration
- IE structure for CellGroupConfig, CSI-MeasConfig, ServingCellConfig 
- Feature configuration of Carrier aggregation and NTN
4) Extensions of modular design in later releases 
	Intended outcome: Discussion report
	Deadline:  Long (1st phase until March 16th, 2nd phase until March 31st)
