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1	Introduction
This document captures the progress and outcome of the email discussion [POST132][018] on the 6G ASN.1 structure. According to the agreements at RAN2-132 it is supposed to “identify possible ways to address the issues agreed in the meeting and capture any additional observation”.

In the first phase of this email discussion companies should review the listed problems and observations. Comments should preferably be provided in the tables at the end of the respective sub-section. Companies may also add new sub-sections for problem areas that fit into the scope of this email discussion and that haven’t been mentioned yet. 
Based on the contributions to RAN2-132 most companies seemed to be well aligned regarding the problems observed in 5G NR. Hence, the rapporteur proposes that the first phase ends by December 12th.

In the second phase this email discussion should aim to discuss and “identify possible ways to address the issues”. The second phase shall end by January 23rd the latest. However, companies are encouraged to provide and review inputs earlier and continuously to facilitate a fruitful discussion. 

2	Contact Information
Please fill in the following table for contact information:
	Company
	Email

	Ericsson
	Henning.Wiemann [at] ericsson (dot) com

	
	

	
	

	
	

	
	



[bookmark: _Ref178064866]3	Problem areas
The following sub-sections describe problems that companies observed with the 5G ASN.1 structure and that they described in their contributions to RAN2-132. 
3.1	Delta signalling 
Several contributions (e.g. R2-2508618 (Huawei), R2-2508450 (Apple), R2-2508614 (Ericsson), R2-2508080 (Xiaomi), R2-2508115 (OPPO), R2-2508098 (CATT), R2-2508386 (InterDigital)…) observed that “the need code introducing additional restraints (e.g., Need S) and conditions (e.g. conditional presence) are the main causes of implementation complexity and compatibility issues in delta configuration”. Especially the textual rules whether and when a UE shall maintain or release fields makes it impossible to automate delta signalling. The required manual parsing makes the solution error prone.
It has also been mentioned (R2-2508614 (Ericsson), R2-2508618 (Huawei)) that these properties of NR’s delta signalling are particularly problematic for inter-node reconfigurations from network implementation perspective. The challenge is that the target node must be able to release branches of the source configuration which belongs to features that it does not support itself.
R2-2508406 (ZTE) highlighted the problem that NR’s AddMod/Release-Lists are difficult to implement and even more difficult to extend in subsequent releases. Extending the length or the individual elements tends to result in complex structures with parallel- or extension lists tends to result in implementation problems. 

	Company Name
	Comment on problem

	Ericsson
	We would like to echo what ZTE raised about the AddMod/Release lists. Those lists are a particularly important tool in the context of delta signalling since they were meant to allow the network to (re-)configure potentially long lists of potentially large elements in a signalling-efficient manner. But while AddMod/Release lists follow similar patterns and rules, their realizations are too different to automate their use in practice. And this is especially the case when those lists are extended (in size or element-type) in subsequent releases. We discovered e.g. related problems when trying to add or modify dedicated BWPs.
In summary, we think that NR’s AddMod/Release lists suffer from the same ambiguity problem that several companies confirmed for  the single-element cases (“Need M”, “Need S” and “Cond”).

	
	



3.2	Conditional presence/absence rules
Several contributions (R2-2508112 (MediaTek), R2-2508649 (Toyota), R2-2508450 (Apple)…) raised that the specifications describe configuration constraints inconsistently, incompletely and ambiguously. And some companies mentioned that this may result in errors where “functionally mandatory UE configuration parameters can be absent in over-the-air RRC messages for initial configuration of a feature/functionality" or that "UE configuration parameters which shouldn't be modified after initial configuration of a feature/functionality can be sent in subsequent over-the-air RRC messages with new values”.
R2-2508386 (InterDigital) and R2-2508614 (Ericsson) observed that continued extensions of large IEs tend to make it ambiguous which combination of parameters and values is valid and thereby contributes to the above-mentioned ambiguities. 

	Company Name
	Comment on problem

	Ericsson
	We observe that RAN2 used conditions primarily for two reasons: 
1) A constraint of the functionality being configured. For example, changing the RLC-SN could screw up the ARQ window and is hence forbidden unless the NW reestablishes the RLC entity. However, there are also cases (e.g. “SearchSpace-> controlResourceSetId  -- Cond SetupOnly”) where it is not as obvious why the NW could not change the mapping in a later reconfiguration. 
It should be noted that there are other constraints which were not reflected in NR’s “Cond” tags: UE capabilities restrict also which fields the NW may include and which values it may set them to. What is the relation between “conditions” and “UE capabilities”? Any constraint that could differ among different UEs should be described (entirely?) in UE capabilities. RAN2 should avoid describing related constraints partially in conditions and partially in UE capabilities.
2) Re-use of (larger) IEs in several places where some fields within the IE may only be present in one context but not in others (e.g. PCell vs. SCell). RAN2 should consider to introduce separate IE types that are tailor-made for the specific purpose. It seems advisable to re-use only low-level (primitive) ASN.1 types. Of course, this comes also at an additional implementation cost for UE and NW and was therefore often avoided in NR. 

	
	



3.3	Dependencies between common- and dedicated signalling
Several companies (R2-2508112 (MediaTek), R2-2508614 (Ericsson), …) consider dependencies between the common configuration (which the UE acquires via MIB/SIB1) and the dedicated configuration (which the gNB provides in the RRCReconfiguration) as a problem. R2-2508112 (MediaTek) explains that they “make the 5G UE configuration structure complex for both the UE and the network. From UE's perspective, the split of the UE configuration to common and dedicated parts has no functional significance”.

	Company Name
	Comment on problem

	
	



3.4	Nested ASN.1 structure
Several companies (e.g. R2-2508874 (Samsung), R2-2508080 (Xiaomi), R2-2508386 (InterDigital), R2-2508139 (LG), R2-2508614 (Ericsson), R2-2508406 (ZTE), R2-2508450 (Apple)) indicated that NR’s deeply nested (tree-like) configuration structure makes future extensions and delta signalling difficult. 

	Company Name
	Comment on problem

	
	



3.5	Overhead due to IDs
NR uses IDs for to manage elements in AddMod/Release lists which are one of the main building blocks of NR’s delta signalling (see 3.1). Those IDs are also used to reference from one IE to another IE. While this is useful and efficient in principle, there are occasions where this led to substantial overhead. 
	Company Name
	Comment on problem

	Ericsson
	In our view, linking by references (IDs) is a much better practice than linking by hierarchy. Links by IDs can be multi-dimensional which isn’t possible in a hierarchical tree structure. 
However, if the IEs are small, the size of their ID (integer) can be significant compared to the size of their actual information. In addition, to the list where the elements and their IDs are defined, the IDs recur also in the IEs that refer to the elements. This may still be a good trade-off, if the (small) elements are defined once but re-used (= referenced) many times. But if that is not the case, such structure can be both complex and signalling-heavy. 
A prominent example is the CSI-RS resource configuration. CSI-RS resources, resource sets and resource configurations are small in actual size but refer to each other by means of IDs. We see examples in FR2 where this structure is by far the most substantial contributor (>50%) to the overall DL RRC message size. 
Smaller but still significant in size is the configuration of “TCI states”. They are associated with IDs and refer to SSBs or CSI-RSs by their respective IDs. And, like most of the above-mentioned CSI-RS configuration, they recur for each serving cell. 
Naturally, configuration flexibility comes with a cost in terms of complexity and overhead. But when designing 6G, RAN2 should look more carefully at real-world configuration examples, identify the actual overhead contributors and aim to eliminate those in 6G. 
The good news is that the configuration size of most of NR’s protocol layers and physical channels was already fairly small in practice!




3.6	…

4	Solution Directions
<TO BE ADDED FOR SECOND PHASE>
5	Conclusion
<TO BE ADDED WHEN THE EMAIL-DISCUSSION ENDS>
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