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Introduction
The following table provides a number of more general protocol issues that are discussed in this contribution.

	RIL#
	Description

	S004
	Shouldn’t we introduce a regular critical extension i.e. FailureInformation-r16 covering the same functionality as provided by the legacy message (and thus re-use existing ASN.1 section)

	S006
	Shouldn’t we use the default approach of non-critical extension for adding transfer of F1AP information to ULInformationTransfer? This merely requires a minor tweak i.e. state that whenever F1AP is included contents of the mandatory dedicatedInfoType is invalid and to be ignred by network 

	(B102, Q604, B103, X002)
	Issues related to extension of failureType in FailureReportSCG-NR
· Can/ should we use undefined code points
· If not, should we require UE to set legacy field to particular value
General discussion and for each case review and provide a recommendation



Discussion
Critical extension of FailureInformation message (S004)
When creating such critical extension, convention is however that this concerns the same message type and includes the functionality provided by the original message. This is illustrated by the ASN.1 extract shown below.
The FailureInformation2 message is used to provide information regarding failures detected by the UE, e.g. HO failure at a DAPS HO.	Comment by Samsung (Himke): 
[RIL]: S004 [Delegate]: Samsung (Himke)  [WI]: MobEnh [Class]: 2 [Status]: TDoc [TDoc]: R2-2003231 [Proposed Conclusion]: v10
[Description]: Rather than creating an entirely new message, it seems possible/ appropriate to introduce a regular critical extension i.e. FailureInformation-r16. We would re-use existing procedural and ASN1 sections, but merely add in the procedure new statements regarding setting of the new failure type
[Proposed Change]: 
[Comments]: 

Signalling radio bearer: SRB1
FailureInformation-r15 ::=		SEQUENCE {
	failedLogicalChannelInfo-r15	FailedLogicalChannelInfo-r15		OPTIONAL
	-- nonCriticalExtension is removed in this version as OPTIONAL was missing
}

FailureInformation-r16 ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		failureInformation-r16				FailureInformation-r16-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

FailedLogicalChannelInfo-r15 ::=	SEQUENCE {
	failedLogicalChannelIdentity-r15		FailedLogicalChannelIdentity-r16SEQUENCE {
		cellGroupIndication-r15				ENUMERATED {mn, sn},
		logicalChannelIdentity-r15			INTEGER (1..10)				OPTIONAL,
		logicalChannelIdentityExt-r15		INTEGER (32..38)			OPTIONAL
	},
	failureType	ENUMERATED {duplication, spare3, spare2, spare1}
}

FailureInformation-r16-IEs ::=	SEQUENCE {
	failedLogicalChannelIdentity-r16	FailedLogicalChannelIdentity-r16							OPTIONAL,
	failureType-r16						ENUMERATED {duplication, dapsHO-failure, spare2, spare1}	OPTIONAL,
    nonCriticalExtension				SEQUENCE {}			OPTIONAL
}

FailedLogicalChannelIdentity-r16		SEQUENCE {
		cellGroupIndication-r16				ENUMERATED {mn, sn},
		logicalChannelIdentity-r16			INTEGER (1..10)				OPTIONAL,
		logicalChannelIdentityExt-r16		INTEGER (32..38)			OPTIONAL
}

During R2#109bis, RAN2 discussed S004 based on a proposal in R2-2003231, see below:
R2-2003231	General ASN.1 issues for 36.331 Rel-16 (S001- S006)	Samsung Telecommunications	discussion	Rel-16	Late
Discusssion
P3	Create a regular critical extension of the FailureInformation message i.e. re-use the existing name and ASN.1 section

The session notes captured the feedback provided, as follows:
· Intel wonders if the Rel-15 cause value can be used at all in the Rel-16 message. There’s no problem with the current version either. Is worried this would change too much. Samsung thinks this is the normal way so the proposal is just aligning to that. Intel thinks we need to understand BC issue.
· Ericsson wonders if there is BC issues? Samsung clarifies there isn’t any. Qualcomm thinks this is cleaner but hasn’t analyzed thoroughly.

There seem to be a number of issues that we think are inter-related, with the last item being the most critical:
· Whether to use a critical extension
· Whenter the critical extension should include the legacy failures
· Whether transfer of legacy values by the critical extension introduce NBC issues

Let’s first consider NBC, as this seems the key aspect. For LTE, UE requirements are specified regarding the comprehension ASN.1 transfer syntax also covering the case of early implementation (Annex F). There are no similar requirements specified for the network and hence, we think the following applies:

Observ. 1	Based on today’s specifications, a REL-16 UE is unable to know whether network support receiving legacy values by the critical extension of the FailureInformation message

For DL-DCCH messages the general principle is that a critical extension of a message or IE should include all signalling options as present in the previous/ legacy version. It may be nice to do the same for UL, but in accordance with Observation 1, this means we need to introduce network requirements. I.e. for the FailureInformation message the following applies:

Observ. 2	Use of legacy values with the critical extension of the FailureInformation message involves the introduction of network requirements. E.g. To require a network that configures features for new failure information is introduced in R16, to also support receipt of legacy values by the critical extension in R16

We note that as part of the discussions regarding early implementation, we imposed the same kind of requirements on a UE. I.e. if a UE is somehow required to support a critical extension, it should also support for this extension the receipt of legacy values for any feature it supports. Althoug in general we try to avoid specifying network operation, it seems not really unreasonable to impose the same requirements on the network. I.e. It seems good to adopt the following proposal as the general principle for critical extensions in uplink .if its clear that network supports a critical extension, UE network not use it for legacy values. 

Proposal 1	Agree the general principle that, when network supports a critical extension for an UL DCCH message/ IE for one feature, it should also support for this critical extension receipt of legacy values of another feature it supports (i.e. impose additional requirements on network, alike imposed on UE for early implementation)

The legacy FailureInformation message is not extensible. This is however not really a problem for REL-16 as we only need to indicate an additional failure type, for which spare vaues are available. Unfortunately, the legacy message includes some mandatory information (cellGroupIndication, within failedLogicalChannelInfo). We could however specify that network should ignore the information in case failureType is different from duplication. Non-critical is the default extension approach. However, given the likelihood of introducing a critical extension in future and the fact that we already discussed the details, we have a slight preference to introduce a critical extension now. As discussed before, we suggest to re-use the existing name and ASN.1 section and thus propose:

Proposal 2	Create a regular critical extension of the FailureInformation message i.e. re-use the existing name and ASN.1 section

A TP including the corresponding changes is provided in [2].
Avoiding critical extension for ULInformatonTransfer (S006)
The ULInformationTransfer message is extended for IAB i.e. to support the option to F1AP information. Normally this would be done by adding an optional IE i.e. as a non-critical extension. However, in the legacy message it is mandatory to include dedicatedInfoType (i.e. an octet string of variable size containing NAS or CDMA information). Hence, to overcome this, a critical message extension was introduced. As the non-critical is the default extension mechanism and seems possible to use, we brought the following proposal:
P6	Add the F1AP information by non-critical extension of the ULInformationTransfer message i.e. stating that when F1AP information is included, dedicatedInfoType contents is invalid and to be ignored by the network

· Samsung thinks we don’t need new CE for the message; network can just ignore mandatory legacy fields. Ericsson agrees. 
· Intel wonders why they didn’t choose a different message instead of extending existing one if none of the legacy fields can be present.

Companies can bring CRs to next meeting to illustrate how to resolve the issue S006 (e.g. different message or ignoring legacy mandatory fields)

If we agree Proposal 1, it may be no real problem to create a regular critical extension (i.e. one that can be used for legacy cases also). We however still have a slight preference to support F1AP by a non-critical extension approach regardless whether or not proposal 1 is agreed. We thus have included a corresponding TP in [2].
Extension of failureType in FailureReportSCG-NR (B102, Q604, B103, X002)
In LTE RRC we extended failure type to add new failures causes, see related extracts below:
FailureReportSCG-NR-r15 ::=		SEQUENCE {
	failureType-r15						ENUMERATED {
											t310-Expiry, randomAccessProblem,
											rlc-MaxNumRetx,
											synchReconfigFailureSCG, scg-reconfigFailure,
											srb3-IntegrityFailure, t312-Expiry-r16},	Comment by Lenovo (Hyung-Nam): [RIL]: B102 [Delegate]: Lenovo (Hyung-Nam)  [WI]: NR_Mob_enh-Core [Class]: 2 [Status]: PropTDoc [TDoc]: None [Proposed Conclusion]: v50: Like for other potential BC issues, it seems good to have paper analysing the details
[Description]: t312-Expiry-r16 was added in failureType-r15 in a non-backwards-compatibility manner by using an unused codepoint. To avoid any potential backwards-compatibility issues it should be added in failureType-v16xy.
[Proposed Change]: Add t312-Expiry-r16 in failureType-v16xy.	
[Comments]: Qualcommv46: From purely ASN.1 point of view, disagree with comment. Upto 2^n, thre are spares, whether or not they are explicitly listed. Only if the new value was going above 2^n range, then there is NBC issue. Otherwise not. Even after this addition, there is still one more spare left.
Samsung: If the new failure codes will only be received by a network entity supporting the associated functionality, it seems possible to use either approach (undefined code point, -v16xy extension). We plan to cover this in a paper

	measResultFreqListNR-r15				MeasResultFreqListFailNR-r15		OPTIONAL,
	measResultSCG-r15						OCTET STRING						OPTIONAL,
	...,
	[[	locationInfo-r16				LocationInfo-r10						OPTIONAL,
		logMeasResultListBT-r16		LogMeasResultListBT-r15				OPTIONAL,
		logMeasResultListWLAN-r16		LogMeasResultListWLAN-r15				OPTIONAL
	]],
	[[	failureType-v16xy				ENUMERATED {scg-lbtFailure, beamFailureRecoveryFailure-r16,
													spare2, spare1}		OPTIONAL	
	]]
}

	SCGFailureInformationNR field descriptions

	failureType	Comment by NEC: 
[RIL]: X002 [Delegate]: NEC (Hisashi)  [WI]: MDT, NR-U [Class]: 2 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: As legacy network may receive the SCGFailureInformationNR from Rel-16 UE, the legacy failureType shall be set in backward compatible manner, i.e. randomAccessProblem when the new failureType-r16xy is set to beamFailureRecoveryFailure. Otherwise, the network cannot identify the failure cause appropriately.  This is not only SON/MDT issue, but also NR genral issue.
[Proposed Change]: Change the field description to “Indicates the cause of the SCG failure. If the failureType-v16xy is included and set to any value other than beamFailureRecoveryFailure, E-UTRAN ignores the failureType-r15 (i.e. the UE can set failureType to any value when including failureType-v16xy is included). When the failureType-r16xy is included and set to beamFailureRecoveryFailure, the UE shall set the failureType-r15 to randomAccessProblem.”
[Comments]: 

Indicates the cause of the SCG failure. If the failureType-v16xy is included, E-UTRAN ignores the failureType-r15 (i.e. the UE can set failureType to any value when including failureType-v16xy is included).



We think that for resolving the failure type extension the basic questions are as follows:
a) Is there (R16) network configuration so that only network supporting associated feature receive the new value?
b) If so, is the network node that configures the feature also the network node that receives the value?
c) If no for a) or b), is there a legacy value that could be provided additionally (that would be suitable if the receiving node does not support
The following table provides an overview of the different cases and the soutions for addressing them.

	#
	Description of case
	Possible solutions

	1
	There is (R16) network configuration by which network can avoid UE generates the new value and the node only setting the configuration can receive the new value
	Solution 1a: Use –v16xy and specify that network ignores legacy field if –v16xy is received
Solution 2: Use of undefined code point

	1
	There is no (R16) network configuration by which network nodes not supporting the associated feature can avoid receiving the new value?
	Solution 1b: Use –v16xy and specify value to be set in legacy field
>Only possible if suitable legacy value exists

	2
	There is (R16) network configuration by which network can avoid UE generates the new value but the node receiving this new value is different from the one setting the concerne configuration?
	Use solution 1b OR
Solution 3: Use undefined code point or –v16xy and avoid legacy node receives value by OAM


Tab. 2.3-1 Potential solutions for extension of UL DCCH fields

We have reviewed the 3 failure type extensions introduced in R16 and show the results of our finding in the following table:

	Failure type
	a) Network config
	b) Only node that configures can receive new value
	c) Is suitable legacy value available
	Recommendation

	T312 expiry
	Y (in MeasObjectNR)
	N (MN receives while SN sets config)
	T310 expiry?
	Solution 1b or solution 1a/ 3

	SCG LBT failure
	Y (in MAC-CellGroupConfig)
	N (as above)
	RA failure?
	Solution 1b or solution 1a/ 3

	Beam recovery failure
	Y (in BWP-UplinkDedicated)
	N (as above)
	RA failure?
	Solution 1b or solution 1a/ 3


Tab. 2.3-2 Solutions for failure type extensions

Some further remarks/ considerations:
· Solution 1b has 2 slight benefits compared to solution 1a/ 3:
· The feature can be configured if some nodes that may acting as MN don’t support the feature
· An OAM solution can be avoided 
· To apply solution 1b for a failure type, RAN2 needs to confirm there is a suitable legacy value. If this is not possible for some value, an OAM solution cannot be avoided
· If network has to use OAM for one feature, it may as well use it for any of the 3 features. This suggest there is no real benefit in using OAM for a subset of the cases. However, as network may only support the feature associated with one case of it seems best to decide on a case by case basis.
Altogether we thus propose:

Proposal 3	Decide which solution to apply for each failure type introduced in R16. I.e. RAN2 is requested to discuss and conclude whether
· If, regardless whether suitalble legacy values exist, it is anyhow fine to use OAM to avoid avoid a legacy node acting as MN receives value an unsupported extension
· If so (i.e. solution 1a/ 3 for all)
· While available, use an undefined code points for the R16 extensions (solution 1a)
· Otherwise: use –v16xy and state that network only considers –v16xy i.e. ignores legacy field (solution 3)
· If not (i.e. decide per case):
· If a suitable legacy value exist for a case: use–v16xy and specify for each case the value to be set in legacy field (solution 1b)
· Else: solution 1a/ 3 (see previous bullet)
A TP including the corresponding changes is provided in [2].

Conclusion & recommendation
This document discusses some general issues identified during the merge R16 CRs to 36.331. The document includes the following proposals that RAN2 is requested to discuss and conclude:
Proposal 1	Agree the general principle that, when network supports a critical extension for an UL DCCH message/ IE for one feature, it should also support for this critical extension receipt of legacy values of another feature it supports (i.e. impose additional requirements on network, alike imposed on UE for early implementation)
Proposal 2	Create a regular critical extension of the FailureInformation message i.e. re-use the existing name and ASN.1 section
Proposal 3	Decide which solution to apply for each failure type introduced in R16. I.e. RAN2 is requested to discuss and conclude whether
· If, regardless whether suitalble legacy values exist, it is anyhow fine to use OAM to avoid avoid a legacy node acting as MN receives value an unsupported extension
· If so (i.e. solution 1a/ 3 for all)
· While available, use an undefined code points for the R16 extensions (solution 1a)
· Otherwise: use –v16xy and state that network only considers –v16xy i.e. ignores legacy field (solution 3)
· If not (i.e. decide per case):
· If a suitable legacy value exist for a case: use–v16xy and specify for each case the value to be set in legacy field (solution 1b)
· Else: solution 1a/ 3 (see previous bullet)
[bookmark: _GoBack]A corresponding TP is provided in [2]
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