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1	Introduction
In recent versions of ASN.1, recursive links have been introduced due to introduction of MR-DC, which necessitates having OCTET STRING containers referring to other IEs. In this document we present the current situation and consider incoming issues in the future. We also propose some actions to ensure the ASN.1 source code well remains well-managed in 38.331.
2	Recursive definitions in RRC
2.1	Recursion in NR RRC
In the previous RATs’ ASN.1 code (i.e. in TS25.331 and in TS36.331), there haven’t been any recursive links (i.e. message containing e.g. a field that refers to the original message). However, in the latest version of TS38.331, version 15.8.0 , there are two occurrences of recursive links:
-	within  RRCReconfigurationComplete Message
-	within RRCReconfiguration Message
In both cases, these links were introduced to cope with encapsulated messages related to MR-DC operation.
Observation 1: NR RRC contains some recursive links due to MR-DC operation.
To better understand why they were introduced, we need check the occurrences of each recursive link. 
A. Recursive link within  RRCReconfigurationComplete Message (highlighted in yellow):
RRCReconfigurationComplete-v1560-IEs ::=    SEQUENCE {
    scg-Response                                CHOICE {
[bookmark: _Hlk29544722]        nr-SCG-Response                                 OCTET STRING (CONTAINING RRCReconfigurationComplete),
        eutra-SCG-Response                              OCTET STRING
    }                                                                                                                   OPTIONAL,
    nonCriticalExtension                        SEQUENCE {}                                                             OPTIONAL
}

The circular link is illustrated in the figure below:


Figure 1: Circular link in RRCReconfigurationComplete Message
This recursive link exists for the NR-DC and is intended for the RRC reconfiguration response from UE to the encapsulated SCG reconfiguration message.
B. Recursive link within RRCReconfiguration Message (highlighted in yellow):
RRCReconfiguration-v1540-IEs ::=        SEQUENCE {
    otherConfig-v1540                       OtherConfig-v1540                      OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1560-IEs           OPTIONAL
}

RRCReconfiguration-v1560-IEs ::=            SEQUENCE {
    mrdc-SecondaryCellGroupConfig               SetupRelease { MRDC-SecondaryCellGroupConfig }                    OPTIONAL,   -- Need M
    radioBearerConfig2                          OCTET STRING (CONTAINING RadioBearerConfig)                       OPTIONAL,   -- Need M
    sk-Counter                                  SK-Counter                                                        OPTIONAL,   -- Need N
    nonCriticalExtension                        SEQUENCE {}                                                       OPTIONAL
}

MRDC-SecondaryCellGroupConfig ::=       SEQUENCE {
    mrdc-ReleaseAndAdd                  ENUMERATED {true}                                                         OPTIONAL,   -- Need N
    mrdc-SecondaryCellGroup             CHOICE {
        nr-SCG                              OCTET STRING  (CONTAINING RRCReconfiguration), 
        eutra-SCG                           OCTET STRING
    }
}

Like with previous case, the recursive link exists due to NR-DC purposes: It is meant for NR-DC SCG configuration and it not intended to be used in other cases.
Observation 2: RRC message recursion occurs with NR-DC due to encapsulated configuration and response to SCG (re)configuration message(s).
We also observe that in both of these cases, the recursive link is done via OCTET STRING (CONTAINING XXX), which means that from compiler perspective, it is just an OCTET STRING. The contents are explicitly stated to make it clearer to the implementations. This could make it easier to remove for compilation for example.
Observation 3: Field with type OCTET STRING (CONTAINING XXX) is equal to a field with OCTET STRING from ASN.1 compiler viewpoint.
 
2.2	Potential problems with RRC recursion
There could be (at least in theory) some issues with these recursive definitions:
· ASN.1 compiler issues: The recursive ASN.1 definition may cause some problems to compilers, but no critical issues have been identified so far because of the use of OCTET STRING. However, companies are nevertheless encouraged to investigate if there is any potential issue.
· Semantic description and encoding: In case of recursive link in ASN.1, it is possible (in theory) to have messages of large sizes if the circular link is used several times in the encoding of the message. This is obviously not the goal of the protocol, but there is no “automatic” mechanism to prevent this.
Observation 4: There may be some (theoretical) issues with recursive definitions in ASN.1 in the future.
2.3	Addressing any issues
To ensure the discussed topics will not cause any issues, we would propose to add a note in section 6 of TS38.331, when the ASN.1 code introduces circular reference. The note should mention the following:
· Indicate that there is a circular reference in the ASN.1
· Explain how to use it (e.g. how many “loops” are allowed).
Alternatively, it would be possible to just use OCTET STRING in the ASN.1 and indicate the contained type within the field description, but this could be seen as NBC change, so may not be possible. Therefore, a NOTE could be sufficient.
Proposal 1: Add a note pointing to the recursive link when introduced in the specifications.
Furthermore, in the ASN.1 “General Rules”, we propose to add some text that request the indication of circular reference, and also to restrict the use of circular reference to OCTET STRING link.
Proposal 2: Add a rule in “General Rules” for the introduction of circular references.
We have submitted CRs to NR RRC in R2-2002682 and R2-2002683 that covers these two proposals. Additionally, due to introduction of CHO, similar recursion has appeared in LTE RRC, and CR R2-2003071  attempts to cover that.
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4	Conclusion
We have discussed the issue of recursion within NR RRC and made some observations and proposals based on the discussion:
Observation 1: NR RRC contains some recursive links due to MR-DC operation.
Observation 2: RRC message recursion occurs with NR-DC due to encapsulated configuration and response to SCG (re)configuration message(s).
Observation 3: Field with type OCTET STRING (CONTAINING XXX) is equal to a field with OCTET STRING from ASN.1 compiler viewpoint.
Observation 4: There may be some (theoretical) issues with recursive definitions in ASN.1 in the future.
Proposal 1: Add a note pointing to the recursive link when introduced in the specifications.
Proposal 2: Add a rule in “General Rules” for the introduction of circular references.
The CRs in R2-2002682 and R2-2002683 illustrate how the proposals can be implemented in NR RRC, and the CR in R2-2003071 covers LTE Rel-16 RRC. 
image1.emf
UL-DCCH-Message

RRCReconfigurationComplete

RRCReconfigurationComplete-v1530-IEs

RRCReconfigurationComplete-v1560-IEs


Microsoft_Visio_Drawing.vsdx
UL-DCCH-Message
RRCReconfigurationComplete
RRCReconfigurationComplete-v1530-IEs
RRCReconfigurationComplete-v1560-IEs



