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1. Introduction
There are some remaining issues with respect to the use of Need codes in NR, especially in the Conditions, as came up during the email discussion “[105#09][NR] update of Need codes CR”.  
Another open issue is the use of CondC/M that is not used in the specifications today.  It was proposed to delete it from the specs and the decision on that was deferred.
This document discusses these issues further.
1. Discussion
1. Need codes in conditions
LTE used a single Need code, Need ON (no action) for all cases where the UE is not required to take any action when a field is absent.  This Need code, ON, is applicable for fields that are stored in the UE as part of UE configuration and also for the “one-shot” fields that are not stored after execution of the procedure.  
NR split this Need code ON of LTE into two separate Need codes to differentiate the stored configurations and one-shot fields using Need codes M and N respectively.  This seems to have raised expectations on the necessity to differentiate these fields even for scenarios where the Need code is not defined to be used – for example, in conditions where a field is mandatory or absent.  This creates some issues and some modification to the way we are using Need codes in conditions may be needed..
Take for example, the following condition:
	Condition
	Field is mandatory present when condition A is met, it is optionally present, Need M, when condition B is met, absent otherwise.  



Potential ambiguity #1: Consider the change of configuration from condition A to condition B.  Is the configuration retained by the UE?  The general assumption is “yes” based on Need M for condition B.
Potential ambiguity #2: Consider the change of configuration from condition B to condition C.  Is the configuration retained by the UE?  Need M for condition B does not say anything about UE behaviour on absence of the field when condition C is met.  
These ambiguities  not only lead to potential “hanging” configuration but also becomes an inter-operability issue when the configuration is changed (back) to condition B on whether the network needs to provide it again if the same values are to be used.
Observation #1: Need M creates potential ambiguities when used in conditions.
Proposal #1: Reconfirm that a Need code captured for condition (say B) does not apply for another condition (say C).  That is, UE behaviour for each condition (say C) has to be captured separately to avoid ambiguity.
0. Extension of Need code for “absent” fields in conditions
As mentioned in previous section, a transition from condition A/B to C will result in ambiguity on whether the configuration is stored and potentially “hanging” configuration that is not normally preferred.  The current definition of Need code does not cover this “absent” case.   One solution that is used in LTE is to add text “UE deletes the configuration” as a UE behaviour for the condition when the field is “absent”.  
A possible extension of the Need code R is to allow its use also for cases where the field is “absent” as a notation to replace the text “UE deletes the configuration”.  
Proposal #2: Consider extending Need codes (M and R) to also cover conditions where the field is absent.  For example, allow use of “otherwise, the field is absent, Need R” to have UE release the configuration.

1. Use of initial “default” configuration
There are many “default” configurations defined in RAN1 and RRC spec that were defined considering the initial configuration.  These behaviours are defined using the text “when the field is absent” – this implies Need S should be used for these fields.
However, when the field is once configured, it is then not possible to use delta signalling since absence meant UE went back to the specified configuration.  This issue was brought up in Tdoc R2-1811674 and this behaviour was confirmed:
	=>	RAN2 understanding that the intended behaviour with use of default values with Need S is to switch back to the default value when the field is not signalled in a subsequent reconfiguration, after an initial configuration to a non-default value.

In last RAN2 meeting, the following agreement was taken:
=>	RAN2 understanding of the general principle is that if a field that is Need M has been configured once and is subsequently absent then the field remains configured. Any default behaviour in the other  specs is only for the case that the field is not configured (i.e. before the field is provided for the first time). 

While these two RAN2 understandings do not directly contradict each other, they raise the question on whether Need S has to be used when a default value/behaviour is specified in elsewhere to cover the case when the field is never configured.  It is also not clear if the default value/behaviour specified in other spec only relate to the case before first configuration of the field.
Observation #2: There is a potential ambiguity on whether delta signalling can be applied for “initial” default configurations – that is, whether Need S has to be used when an initial (before the field is configured) “default” value/behaviour is specified.
The primary issue comes from the extensive use of “specified” value/behaviour and use of Need S in NR.  Need S (or OP in LTE) was originally meant to be used in some exceptional cases where the other Need codes cannot be used to capture the UE behaviour.  In many cases, the use of Need S in NR was not necessary and the default value could easily have been captured as one of the code points.  
Proposal 3: Use of pre-specified value/behaviour and Need S should be considered carefully and only used when other ways are not possible/efficient.  When used, delta signalling will not apply for these fields.  Whether Need S is to be used for “initial defaults” has be considered on a case by case basis depending on how it is captured.
1. CondC and CondM
NR RRC specifications defined these CondC and CondM as shown in Annex.  However, these were never used and LTE style conditions were used instead.  The LTE syle conditions are often used to indicate valid configurations and violation may invoke unintended error handling as discussed in next section.
In most cases for dedicated signalling, CondC is the more appropriate one as it is often based on other configuration. It is recommended to use this going forward instead of (LTE syle) Condition.
Proposal #4: Discuss whether to switch to CondC/M and if so when.
Conditions are used extensively to indicate network behaviour on when a field can be configured.  However, the use of Delta signalling makes it sometimes difficult to define this network behaviour in terms of presence or absence of a field.  Instead, what could be captured is whether the field is configured and this is often captured in field descriptions leading to a mismatch of where the information is captured – in field description or conditions.
One possibility with the use of CondC is to also extend it to configurations (in addition to the presence).    
Proposal #5: Update CondC to be used also to cover network configuration as follows:
	CondC conditionTag
	Configuration condition
Presence or configuration of the field is conditional to other configuration settings. 



Example usage: 
field                  IE OPTIONAL, -- condC Config
	Config
	This field has to be mandatory configured for condition A.  It is not configured for condition B. 



1. Error handling
Current error handling requires UE to ignore a DCCH or CCCH message when a mandatory field is missing even where the mandatory is due to a condition:
1>	if the message includes a field that is mandatory to include in the message (e.g. because conditions for mandatory presence are fulfilled) and that field is absent or treated as absent:
2>	if the RRC message was received on DCCH or CCCH:
3>	ignore the message;
This is not necessarily the right/best behaviour.  It can instead be considered wrong network configuration for which UE behaviour is left to UE implementations.  The current error handling should be limited to CondM and not applicable for CondC.  Since most of the current Conditions are really of CondC type, this error handling should not apply for the current conditions either.
Proposal #6: UE behaviour on missing mandatory fields based on Conditions or CondC is left to UE implementation (instead of UE ignoring the message as in the current spec).
1. Summary and proposals
This document discussed some of the potential ambiguities related to the use of Need Codes and Conditions.  The following observations and proposals were made.
Observation #1: Need M creates potential ambiguities when used in conditions.
Proposal #1: Reconfirm that a Need code captured for condition (say B) does not apply for another condition (say C).  That is, UE behaviour for each condition (say C) has to be captured separately to avoid ambiguity.
Proposal #2: Consider extending Need codes (M and R) to also cover conditions where the field is absent.  For example, allow use of “otherwise, the field is absent, Need R” to have UE release the configuration.
Proposal #2a: If proposal 2 is agreed, discuss from which version/release to apply it.
Observation #2: There is a potential ambiguity on whether delta signalling can be applied for “initial” default configurations – that is, whether Need S has to be used when an initial (before the field is configured) “default” value/behaviour is specified.
Proposal 3: Use of pre-specified value/behaviour and Need S should be considered carefully and only used when other ways are not possible/efficient.  When used, delta signalling will not apply for these fields.  Whether Need S is to be used for “initial defaults” has be considered on a case by case basis depending on how it is captured.
Proposal #4: Discuss whether to switch to CondC/M and if so when.
Proposal #5: Update CondC to be used also to cover network configuration as follows:
	CondC conditionTag
	Configuration condition
Presence or configuration of the field is conditional to other configuration settings. 



Proposal #6: UE behaviour on missing mandatory fields based on Conditions or CondC is left to UE implementation (instead of UE ignoring the message as in the current spec).
Proposal #6a: If proposal 6 is agreed, discuss from which version/release to apply it.


1. Annex:  Extracts from 38.331
  
[bookmark: _Toc535261342]6.1.2	Need codes and conditions for optional downlink fields
The need for fields to be present in a message or an abstract type, i.e., the ASN.1 fields that are specified as OPTIONAL in the abstract notation (ASN.1), is specified by means of comment text tags attached to the OPTIONAL statement in the abstract syntax. All comment text tags are available for use in the downlink direction only. The meaning of each tag is specified in table 6.1.2-1.
[bookmark: _GoBack]If conditions are used, a conditional presence table is provided for the message or information element specifying the need of the field for each condition case. The table also specifies whether UE maintains or releases the value in case the field is not present. The conditions clarify what the UE may expect regarding the setting of the message by the network. Violation of conditions is regarded as invalid network behaviour, which the UE is not required to cope with. Hence the general error handling defined in 10.4 does not apply in case a field is absent although it is mandatory according to the CondC or CondM condition.
For guidelines on the use of need codes and conditions, see Annex A.6 and A.7.
Table 6.1.2-1: Meaning of abbreviations used to specify the need for fields to be present
	Abbreviation
	Meaning

	CondC conditionTag
	Configuration condition
Presence of the field is conditional to other configuration settings.

	CondM conditionTag
	Message condition
Presence of the field is conditional to other fields included in the message.

	Need S
	Specified
Used for (configuration) fields, whose field description or procedure specifies the UE behavior performed upon receiving a message with the field absent (and not if field description or procedure specifies the UE behavior when field is not configured).

	Need M
	Maintain
Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE maintains the current value.

	Need N
	No action (one-shot configuration that is not maintained)
Used for (configuration) fields that are not stored and whose presence causes a one-time action by the UE. Upon receiving message with the field absent, the UE takes no action.

	Need R
	Release
Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE releases the current value.



[bookmark: _Toc535261708]10.4	Mandatory field missing
The UE shall:
1>	if the message includes a field that is mandatory to include in the message (e.g. because conditions for mandatory presence are fulfilled) and that field is absent or treated as absent:
2>	if the RRC message was received on DCCH or CCCH:
3>	ignore the message;
2>	else:
3>	if the field concerns a (sub-field of) an entry of a list (i.e. a SEQUENCE OF):
4>	treat the list as if the entry including the missing or not comprehended field was not present;
3>	else if the field concerns a sub-field of another field, referred to as the 'parent' field i.e. the field that is one nesting level up compared to the erroneous field:
4>	consider the 'parent' field to be set to a not comprehended value;
4>	apply the generic error handling to the subsequent 'parent' field(s), until reaching the top nesting level i.e. the message level;
3>	else (field at message level):
4>	ignore the message.
NOTE 1:	The error handling defined in these sub-clauses implies that the UE ignores a message with the message type or version set to a not comprehended value.
NOTE 2:	The nested error handling for messages received on logical channels other than DCCH and CCCH applies for errors in extensions also, even for errors that can be regarded as invalid network operation e.g. the network not observing conditional presence.
The following ASN.1 further clarifies the levels applicable in case of nested error handling for errors in extension fields.
-- /example/ ASN1START

-- Example with extension addition group

ItemInfoList ::=                    SEQUENCE (SIZE (1..max)) OFItemInfo

ItemInfo ::=                        SEQUENCE {
    itemIdentity                        INTEGER (1..max),
    field1                              Field1,
    field2                              Field2                  OPTIONAL,           -- Need N
    ...
    [[
    field3-r9                       Field3-r9               OPTIONAL,              -- Cond Cond1
    field4-r9                       Field4-r9               OPTIONAL               -- Need N
    ]]
}

-- Example with traditional non-critical extension (empty sequence)

BroadcastInfoBlock1 ::=             SEQUENCE {
    itemIdentity                        INTEGER (1..max),
    field1                              Field1,
    field2                              Field2                  OPTIONAL,           -- Need N
    nonCriticalExtension                BroadcastInfoBlock1-v940-IEs    OPTIONAL
}

BroadcastInfoBlock1-v940-IEs::=	SEQUENCE {
    field3-r9                           Field3-r9               OPTIONAL,           -- Cond Cond1
    field4-r9                           Field4-r9               OPTIONAL,           -- Need N
    nonCriticalExtension                SEQUENCE {}             OPTIONAL            -- Need S
}

-- ASN1STOP

The UE shall, apply the following principles regarding the levels applicable in case of nested error handling:
-	an extension additon group is not regarded as a level on its own. E.g. in the ASN.1 extract in the previous, a error regarding the conditionality of field3 would result in the entire itemInfo entry to be ignored (rather than just the extension addition group containing field3 and field4);
-	a traditional nonCriticalExtension is not regarded as a level on its own. E.g. in the ASN.1 extract in the previous, an error regarding the conditionality of field3 would result in the entire BroadcastInfoBlock1 to be ignored (rather than just the non-critical extension containing field3 and field4).
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