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Introduction
Some discussions of general ASN.1 topics that occurred in RAN2 in Rel-15 are also relevant and should be considered for Rel-16.  This document discusses them in the context of ASN.1 in Rel-16 RRC specification.  
Discussion   
Need to release Rel-16 features and fields
By default, it must be possible for the network to release a Rel-16 feature and associated configurations.  This is also necessary, for example, when UE moves from one node to another as it is optional for the network to support Rel-16 features.   This should be possible without having to use the Full configuration option or having to go to the top level to release some Rel-16 sub-fields (assuming that  the top level release is possible which may not be the case for many fields).  
Observation #1: By default, it must be possible to release all Rel-16 features and associated features without having to resort to Full config.
Hence:
Proposal #1: ASN.1 should support the signalling to release all Rel-16 fields without having to use Full Config.
Many fields use Need M without a mechanism to release these fields.  A simple way to introduce the signalling to release them is to group them, for example, by feature and use a setupRelease structure per feature.  
Proposal #2: Consider grouping fields related to a feature and introduce setupRelease structure to allow the network to release the fields, where other release mechanism are not available (e.g., fields that use Need M).
 Use of Need R in extensions
Many fields are marked as Need R in extensions.  While Need R provides an easy mechanism for the release of the field, thereby automatically providing a solution for observation 1, it cannot offer delta signalling.   When the field is in an extension, each reconfiguration of any of the legacy fields in the IE adds the overhead of the extension group.  Hence if other mechanisms for release of a field are possible, Need R should be avoided in an extension.
Proposal #3: Avoid Need R in an extension if other means to release the field (such as setupRelease discussed in proposal #2) is possible. There are scenarios where Need R is useful and hence this requires careful evaluation on a case by case basis.
Use of Need S
Many fields are defined as “If the field is not present, UE shall …”.  This requires use of Need S for the field.  This may, in certain scenarios, provide some reduction in number of bits, a means to release other configured values and be simpler if the feature is not configured at all.  However none of these may apply in other scenarios and use of Need S may be counter-productive.   
For example, it is inefficient once the feature is configured with a value different from the “default” as delta signalling is not possible the field will need to be included every time.   
In certain scenarios, the “default” value on absence of a field could imply that the feature is “configured”.  This can cause problems with legacy networks that won’t signal the field and the UE uses the default value leading to a “mismatch” between the network and UE configuration.   
Observation #2:  Depending on what it is being signalled and what the “default” value corresponds to, use of Need S for “default” values (i.e., a value for absence of a field in a message) can cause problems.   
Proposal #4: Use of Need S to configure a specific value when the field is absent should be minimised.  There are scenarios where Need S is useful and hence this requires careful evaluation on a case by case basis.
Need codes for “absence” in conditions
In NR Rel-15, RAN2 agreed to introduce Need codes for “absence” in conditions to avoid ambiguity on whether the UE has stored the field value when the condition for “absence” is satisfied.   For Rel-15, since this exercise was done after the specs were frozen, and different UE implementations were already possible, it was done with caution and not used in all possible scenarios.  With Rel-16, a more rigorous use Need code for absence can be applied to minimise possibility of wrong implementation.  While this is done for some conditions, it is missed out in many others.  For example:
	AsyncCA
	This field is mandatory present when configuring FR2 gap pattern to UE in (NG)EN-DC / NR SA with asynchronous CA involving FR2 carrier(s), and NE-DC / NR-DC with asynchronous CA involving FR2 carrier(s) if IE refServCellIndicator is set to mcg-FR2. Otherwise, it is absent.



Proposal #6: Introduce Need code where relevant when a field is marked as “absent” in a conditional presence.  
Spare values in ENUMERATED UL fields
Many UL ENUMERATED fields have defined spare values.  When these spare values are used (i.e. are redefined to have a specific meaning) in a later release, it can cause backward compatibility issues with a legacy network.  When the use of redefined value is directly associated with a corresponding DL configuration, it may not cause problems with legacy network as the configuration will not be provided by legacy network and hence the spare value will not be used towards the legacy network.  But this requires careful consideration when spare values are actually used, that may be overlooked.  Hence use of spare values in UL ENUMERATED fields are best avoided.  
Proposal #7: Avoid spare values in ENUMERATED UL fields 
RRC transaction ID in DLDedicatedMessageSegment-r16
DLDedicatedMessageSegment-r16 does not currently use transaction id.
DLDedicatedMessageSegment-r16 ::=   SEQUENCE {
    criticalExtensions                  CHOICE {
        dlDedicatedMessageSegment-r16       DLDedicatedMessageSegment-r16-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

The guidelines captured in RRC is:
All network initiated DL messages by default should include the RRC transaction identifier.
While DLDedicatedMessageSegment has no corresponding UL response message, and hence it is not essential to use a transaction id, it seems best to follow the guidance unless there is a reason not to. 
Proposal #8: Use transaction id for DLDedicatedMessageSegment-r16
Lists other than addMod lists are always overwritten
Finally, as a reminder to double check, RAN2 had previously confirmed and captured that lists other than addMod lists are overwritten when reconfigured and no delta signalling of the individual entries or fields is supported.
Reminder: lists other than addMod lists are overwritten when reconfigured and no delta signalling of the individual entries or fields is supported
Summary and proposals
This document discussed some of the previous agreements and understanding related to ASN1 from NR Rel-15 and its applicability to Rel-16 ASN.1.  The following observations and proposals were made.
Observation #1: By default, it must be possible to release all Rel-16 features and associated features without having to resort to Full config.
Proposal #1: ASN.1 should support the signalling to release all Rel-16 fields without having to use Full Config.
Proposal #2: Consider grouping fields related to a feature and introduce setupRelease structure to allow the network to release the fields, where other release mechanism are not available (e.g., fields that use Need M).
Proposal #3: Avoid Need R in an extension if other means to release the field (such as setupRelease discussed in proposal #2) is possible. There are scenarios where Need R is useful and hence this requires careful evaluation on a case by case basis.
Observation #2:  Depending on what it is being signalled and what the “default” value corresponds to, use of Need S for “default” values (i.e., a value for absence of a field in a message) can cause problems.   
Proposal #4: Use of Need S to configure a specific value when the field is absent should be minimised.  There are scenarios where Need S is useful and hence this requires careful evaluation on a case by case basis.
Proposal #6: Introduce Need code where relevant when a field is marked as “absent” in a conditional presence.  
Proposal #7: Avoid spare values in ENUMERATED UL fields 
Proposal #8: Use transaction id for DLDedicatedMessageSegment-r16
Reminder: lists other than addMod lists are overwritten when reconfigured and no delta signalling of the individual entries or fields is supported
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