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Introduction
Time reference related information for IIOT is sent in DL Information Transfer messages as follows:
DLInformationTransfer-v1610-IEs ::= SEQUENCE {
[bookmark: _Hlk100702500][bookmark: _Hlk100702512]    referenceTimeInfo-r16               ReferenceTimeInfo-r16               OPTIONAL,   -- Need R
    nonCriticalExtension                DLInformationTransfer-v1700-IEs     OPTIONAL
}

DLInformationTransfer-v1700-IEs ::= SEQUENCE {
    dedicatedInfoF1c-r17                DedicatedInfoF1c-r17                OPTIONAL,   -- Need N
    rxTxTimeDiff-gNB-r17                RxTxTimeDiff-r17                    OPTIONAL,   -- Need R
    ta-PDC-r17                          ENUMERATED {activate,deactivate}    OPTIONAL,   -- Need R
    sib9Fallback-r17                    ENUMERATED {true}                   OPTIONAL,   -- Need R
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}


The following ASN.1 review comment was raised on this:
[RIL]: I005 [Delegate]: Intel (Sudeep)  [WI]: URLLC [Class]: 2 [Status]: ToDo [TDoc]: R2-22xxxx [Proposed Conclusion]: v045
[Description]: It doesn’t seem good to have no delta configuration of these fields when the message is used for NAS transfer.  
[Proposed Change]: Introduce delta signalling and a mechanism to release these fields.
[Comments]:
Discussion
DL Information transfer was primarily defined for transfer of NAS containers that are transparent to AS.   The IIoT related fields included in the message are marked Need R.  This means that every time a transparent NAS message is sent, the time reference information has to be sent again – otherwise the UE will release the existing configuration.  
This is made worse or a bit confusing from the procedural text and field descriptions associated with the fields.
For example, the field description for rxTxTimeDiff-gNB says:
	[bookmark: _Hlk100702400]rxTxTimeDiff-gNB 
Indicates the Rx-Tx time difference measurement at the gNB (see clause 5.2.3, TS 38.215 [9]). Upon receiving this field, the UE calculates the propagation delay based on the RTT-method. The network does not configure this field, if the UE is configured with ta-PDC with value activate.


The corresponding procedural text says:
1>	if rxTxTimeDiff-gNB is included:
2>	calculate the propagation delay based on the UE Rx-Tx time difference measurement and the received Rx-Tx time difference measurement at the gNB;
2>	inform upper layers of the propagation delay.
The current Need code for this (and other related fields) in the DL Information Transfer is Need R. When the DL Information transfer is sent for purpose of sending a transparent NAS container, the rxTxTimeDiff-gNB  has to be included due to its Need R if network does not want to the UE to release the previous configuration.  According to this, every time the UE receives this field with DL information transfer, the UE will need to perform the calculation and inform the upper layers for every NAS signalling.  This is an unnecessary and unintentional feature interaction.  
Observation #1: The use of Need R for rxTxTimeDiff-gNB results in unintentional computation and feature interaction at the UE when the DL information transfer is sent for transfer NAS messages.
Another issue is with sib9Fallback-r17.  The field description says: 
	sib9Fallback
Indicates that the UE fallbacks to receive referenceTimeInfo in SIB9.



The procedural text says:
1>	if referenceTimeInfo is included:
2>	calculate the reference time based on the time, referenceSFN and timeInfoType if it is included;
2>	calculate the uncertainty of the reference time based on the uncertainty, if uncertainty is included;
2>	inform upper layers of the reference time and, if uncertainty is included, of the uncertainty;
2>	ignore all further referenceTimeInfo received in SIB9, if any.
1>	if sib9Fallback is included:
2>	fallback to receive referenceTimeInfo in SIB9.

It is not clear how long the fallback continues.  It can be assumed that it continues until the next time referenceTimeInfo is received.  However, the Need R of the sib9Fallback causes confusion.  If the DL information transfer is received without sib9Fallback, would the UE start using the referenceTimeInfo provided in dedicated signalling again, even if referenceTimeInfo itself is not provided in the message?
Observation #2: The implications of using Need R for sib9Fallback is unclear and needs further clarification.  
The way the procedural text is written for all these fields, it seems to imply that from the AS point of view, these are one-shot actions and the outcome is transferred to the upper layers.  And there is no “configuration” stored in the AS layer.
Proposal #1: Discuss if these fields should be treated as one-shot and should use Need N. 
A TP for using Need N for these fields is given in section 4.
If they are not treated as one-shot fields, then it implies that the AS stores the received fields until cleared by a subsequent DL Information transfer message.  
To avoid this unintentional feature interaction, Need M should be used to allow NAS signalling transfer without impacting the reference time or network having to send them again.   
Proposal #2: If these fields are not treated as one-shot, allow delta configuration of these fields such that transferring NAS messages does not result in unintended UE behaviour for these fields.
Further, if these are treated as Need R, it implies that the AS stores the received dedicated referenceTimeInfo until cleared by a subsequent DL Information transfer message.  And if it is cleared by a subsequent DL Information Transfer message (based on Need R), then UE will fall back to the information in SIB9 by default.  That is, sib9Fallback doesn’t seem needed as the UE will fall back to SIB9 if the referenceTimeInfo is not included (i.e., UE clears it).
Proposal #3:  If these fields are not treated as one-shot, there is no need for sib9Fallback.
A TP covering the option for the above two changes is given in section 5.
Conclusion and proposal
This document discussed the unintentional feature interaction between transfer of NAS messages and IIOT related timing information.  The following proposals and conclusions were made:
Observation #1: The use of Need R for rxTxTimeDiff-gNB results in unintentional computation and feature interaction at the UE when the DL information transfer is sent for transfer NAS messages.
Observation #2: The implications of using Need R for sib9Fallback is unclear and needs further clarification.  
Proposal #1: Discuss if these fields should be treated as one-shot fields and should use Need N. 
Proposal #2: If these fields are not treated as one-shot, allow delta configuration of these fields such that NAS messages does not result in unintended UE behaviour for these fields.
Proposal #3:  If these fields are not treated as one-shot, there is no need for sib9Fallback.
TP if proposal 1 is agreed to treat these fields as one-shot:
DLInformationTransfer-v1700-IEs ::= SEQUENCE {
    dedicatedInfoF1c-r17                DedicatedInfoF1c-r17                OPTIONAL,   -- Need N
    rxTxTimeDiff-gNB-r17                RxTxTimeDiff-r17                    OPTIONAL,   -- Need NR
    ta-PDC-r17                          ENUMERATED {activate,deactivate}    OPTIONAL,   -- Need NR
    sib9Fallback-r17                    ENUMERATED {true}                   OPTIONAL,   -- Need NR
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

TP for proposals 2 and 3 (if these fields are not treated as one shot and to avoid feature interaction):

DLInformationTransfer-v1700-IEs ::= SEQUENCE {
    dedicatedInfoF1c-r17                DedicatedInfoF1c-r17                OPTIONAL,   -- Need N
additionalRefTimeInfo-r17				AdditionalRefTimeInfo-r17	OPTIONAL, -- Need M
    rxTxTimeDiff-gNB-r17                RxTxTimeDiff-r17                    OPTIONAL,   -- Need R
    ta-PDC-r17                          ENUMERATED {activate,deactivate}    OPTIONAL,   -- Need R
    sib9Fallback-r17                    ENUMERATED {true}                   OPTIONAL,   -- Need R
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}

AdditionalRefTimeInfo-r17	::= SEQUENCE {
    rxTxTimeDiff-gNB-r17                RxTxTimeDiff-r17                    OPTIONAL,   -- Need R
    ta-PDC-r17                          ENUMERATED {activate,deactivate}    OPTIONAL,   -- Need R
}


