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1 Introduction
In RAN2#97bis, it was agreed that the NR ASN.1 uses modules, with more discussion needed on exactly what modules are supported.  This document is a brief examination of the impact of modules on the NR ASN.1.
2 Discussion
2.1 Device assumptions
The benefit of having separate modules, rather than just chunks of code that are physically separated in the spec, is that they can be compiled separately.  This was used for instance in LTE to allow separate compilation of NB-IoT support, so that low-cost devices can link in only the small footprint of code they actually need.  In other words, the use of modules makes sense when the target devices are separate.
Proposal 1: The use of separate ASN.1 modules to target the same devices should be minimised.
Eventually mMTC use cases will likely militate for low-cost NR devices e.g. with bandwidth restrictions, which may need their own restricted-footprint code similar to NB-IoT devices, and the module structure should plan ahead for this eventuality.  This does not mean starting a “small footprint” module immediately, but for instance, there should be a “common” module from the beginning, to allow inclusion of basic IE types (e.g. identifiers) in any future modules for specific device types.
Proposal 2: Basic IE types that can be expected to be used by all devices in the future should go in a “common” module.

2.2 Maintenance of the common module
Using a “common + variants” model, there will eventually be cases where a type needs to be placed in the common module in a way that was not foreseen: e.g. where IE X is defined as part of the main RRC module initially, but later found to be necessary for low-cost devices as well.  This results in a migration path as shown in Figure 1.
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Figure 1: Migration of an IE into the common module
This is a straightforward change to the ASN.1 code; however, it will inevitably occur someday in a situation where the main RRC code is frozen.  It thus seems worthwhile to ask if the change illustrated above can be allowed towards frozen ASN.1 code.

The actual code implications of this migration are as shown:

NR-Main-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


<other IEs>

FROM NR-Common-RRC-Definitions;

IE-X ::= SEQUENCE {


<contained fields>

}

Example-Message ::= SEQUENCE {


<other fields>,


fieldX
IE-X

}
END
becomes

NR-Common-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IE-X ::= SEQUENCE {


<contained fields>

}

END

NR-Main-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


<other IEs>,


IE-X

FROM NR-Common-RRC-Definitions;

Example-Message ::= SEQUENCE {


<other fields>,


fieldX
IE-X

}

END

NR-LowCost-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


<other IEs>,


IE-X

FROM NR-Common-RRC-Definitions;

Example-Message-LC ::= SEQUENCE {


<other fields>,


fieldX
IE-X

}

END

The important aspect is that the production of Example-Message is not affected by the change; the “bits on the line” are unchanged provided the definition of IE-X does not itself change.
Observation 1: The encoded bits produced by a field are not affected by which module defined the field.
Proposal 3: Moving an IE definition into the common module, and replacing it with an IMPORTS directive in its original module, is always allowed even in case of frozen ASN.1.

This proposal (which may look a bit of a pointless detail) is actually significant because it means that modules can be managed and frozen separately, without a concern that e.g. changes to the LowCost module could affect the freeze of the main RRC module or vice versa.

2.3 Standalone and non-standalone aspects

The current agreement is that a single module will be used for standalone and non-standalone “unless some problem is found”.  The principle of Proposal 1 might be seen as conflicting with this decision, since there will doubtless be NSA-only devices that could avoid compiling in SA-specific portions of the ASN.1 if separate modules were used.

However, considering the primary targeting of eMBB, it seems likely that these NSA-only devices will be smartphones with high device capabilities, thus the burden of including deadcode for the SA-specific functions may not be a major issue (e.g. as contrasted with low-cost devices where code footprint is critical).
Proposal 4: Confirm the decision to have a single module for standalone and non-standalone.
3 Conclusion

This document promulgated the following proposals:

Proposal 1: The use of separate ASN.1 modules to target the same devices should be minimised.

Proposal 2: Basic IE types that can be expected to be used by all devices in the future should go in a “common” module.
Proposal 3: Moving an IE definition into the common module, and replacing it with an IMPORTS directive in its original module, is always allowed even in case of frozen ASN.1.

Proposal 4: Confirm the decision to have a single module for standalone and non-standalone.
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