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Introduction
This paper discusses two aspects related to mechodology for NR RRC specification. First of all, the paper discusses an improved way for doing protocol extension for size critical messages. In particular, for the extension of IEs defining the entry of lists within SIBs & UE capabilities, we propose RAN2 to consider use of the VLEC rather than the extension marker.
Secondly, the paper discusses what extension mechanism to use for introducing the SA related changes. For this, we propose to use the regular non-critical extension approach as baseline. Critical extensions should however be considered in specific cases e.g. when a change of information structure is highly desirable.
Discussion
Size critical extension, SIB5 example
In previous meetings we discussed ways to improve extension of size critical messages (SIBs and UE capabilities) i.e. avoiding excessive extension marker overhead without the cumbersome parallel lists, sometimes involving many levels. Based on previous discussions, we understand there is some interest but preference is to stick to proven concepts. Given that in LTE the non-critical extensions in the middle of a message only excists within Variable Length Extension Containers (and not after an extension marker, we propose to only consider the VLEC framework from now.
SIB5 includes a list of neighbouring Freqs, and each entry carryies the cell re-selection parameters are provided. These re-selection parameters been extended several times. It would be nice to introduce these simply at the level of the corresponding IE. One way how this could be done while just having a single length determinant per frequency (rather than one per release in which extensions are introduced), would be as follows:
SystemInformationBlockType5 ::=		SEQUENCE {
	neighFreqList						NeighFreqInfoist,
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	...
}

NeighFreqInfoList ::=		SEQUENCE (SIZE (1..maxFreq)) OF NeighFreqInfo

NeighFreqInfo ::=	SEQUENCE {
	dl-CarrierFreq						ARFCN-ValueEUTRA,
	q-RxLevMin							Q-RxLevMin,
	p-Max								P-Max							OPTIONAL,		-- Need OP
	-- Other parameters omitted
	lateNonCriticalExtension			OCTET STRING	(CONTAINING NeighFreqInfo-v8h0)	OPTIONAL,
	nonCriticalExtension				OCTET STRING	(CONTAINING NeighFreqInfo-v8h0)	OPTIONAL,
	...,
}

-- Late non- critical extensions
NeighFreqInfo-v8h0 ::=		SEQUENCE {
	multiBandInfoList					MultiBandInfoList				OPTIONAL	-- Need OR
	nonCriticalExtension				NeighFreqInfo-v9e0				OPTIONAL
}

NeighFreqInfo-v9e0 ::=	SEQUENCE {
	dl-CarrierFreq-v9e0					ARFCN-ValueEUTRA-v9e0	OPTIONAL,	-- Cond dl-FreqMax
	multiBandInfoList-v9e0				MultiBandInfoList-v9e0	OPTIONAL	-- Need OR
	nonCriticalExtension				NeighFreqInfo-v10j0				OPTIONAL
}

NeighFreqInfo-v10j0 ::=	SEQUENCE {
	freqBandInfo-r10					NS-PmaxList-r10				OPTIONAL,	-- Need OR
	multiBandInfoList-v10j0				MultiBandInfoList-v10j0		OPTIONAL	-- Need OR
	nonCriticalExtension				SEQUENCE {}				OPTIONAL
}

-- Regular non- critical extensions
NeighFreqInfo-v940 ::=	SEQUENCE {
	q-QualMin-r9					Q-QualMin-r9					OPTIONAL,		-- Need OP
	threshX-Q-r9					SEQUENCE {
		threshX-HighQ-r9				ReselectionThresholdQ-r9,
		threshX-LowQ-r9					ReselectionThresholdQ-r9
	}																OPTIONAL		-- Cond RSRQ
	nonCriticalExtension				SEQUENCE {}				OPTIONAL
}

Proposal 1	RAN2 is requested to consider more extensive use of the VLEC i.e. for the extension of IEs defining the entry of lists within size critical messages (i.e. mainly SIBs & UE capabilities).
Introduction of SA
So far there has not been very much discussion about how to best introduce SA in TS 38.331.I.e. there has not been much analysis of:
· What kind of changes can be expected and
· Which kind of extension method is best suited for adding these changes
· How to best handle NSA evolvement and SA development alongside
In this document we perform some initial analysis from our side.
[bookmark: _GoBack]Overview of expected changes
We did so far not manage to do a proper exercise but expect changes in many areas, although obviously most changes are CP related. However, there may also be quite some changes to the radio resource configuration.
	Area
	SA/ JUN-18 add ons

	L1
	Several changes expected (i.e. further completion). May be somewhat difficult to separate SA specific

	MAC
	Prioritzed RA, support of PDCP duplication (MAC CE)

	RLC
	None?

	PDCP
	PDCP duplication.

	SDAP
	All

	Measurements
	Additional events, additional one-shot?

	System information
	All but MIB, SIB1

	Idle mode steering
	SIBs, info upon leaving ative

	Connection management
	Setup, release, page

	Connecton mobility
	Handover, redirection upon release

	Inactive (to/ from)
	Suspend, resume, page

	IRAT HO (to/ from)
	New

	UE capabilities
	Significant changes

	Oher
	 


Tab. 1: Overview of some changes expected, per area

Which kind of extension method is best suited for adding these changes
We think the following are the main extension mechanism to be considered when introducing SA.
· Regular non-critical extensions: this is the default and most used extension approach for the introduction of new field, the addition of subbields as well as the addition of additional values.
· Critical extension of IEs: in this case the original field is replaced by a field with a new definition. This approach has been used for quite a few fields, in particular when the information strucuture was not well suited to accommodate the new extensions.
· This approach has also been used in UL in a few cases (UE capabilities)
· In some cases, the original field was mandatory (so to be ignored when both are signalled)
· Procedures have been defined for up- and down-switching
· Critical extension of messages: in this case the original message is replaced by a revision including all original functionality as well as extensions. This approach has rarely been used in LTE
Given that in LTE most changes have been supported by the first 2 approaches, we regard these as the primary extension approaches. Moreover, alike in LTE, we think that the regular non-citical extension approach should be the default mechanism. I.e. critical IE extension should only be considered if there is a particular problem. In LTE, the critical extension approach has a.o. been used in cases in which the original information structure was not suitable to cover the extensions.

How to best handle NSA evolvement and SA development alongside
After December, quite some changes may be expected regarding NSA i.e. quite some corrections (a.o. resulting from ASN.1 review) and some finalisation aspects (a.o. related to RAN1 and RAN4). At the same time a significant amount of SA related changes can be expected, affecting the same ASN.1 sections. Some furthere remarks regarding this:
· We think it would be good to collect all NSA related changes in a single CR
· We think the NSA related changes should be introduced in the SA running CR at the same time
· As the NSA changes may affect hot to best introduce the SA related changes
· We think that this merging in of NSA related changes will be similar regardless of whethr critical extensions are used to introduce the SA related changes.

Summary
Altogether it seems difficult to predict which approach would be most likely. It may be sufficient to just develop the running CR introducing the SA related changes using the regular non-critical extension approach as baseline. Whenever particular difficulties are spotted, other approaches can be considered. In particular when a change of information structure is desirable, e.g. because the initial specification version was developed in a rush and with an incomplete picture in mind, such critical extensions may be preferred. Based on our analysis, we therefore propose:
Proposal 2	Develop the running CR introducing the SA related changes using the regular non-critical extension approach as baseline. Critical extensions should however be considered in specific cases e.g. when a change of information structure is highly desirable
Conclusion & recommendation
This paper discusses two aspects related to mechodology for NR RRC specification i.e. how to do protocol extension for size critical messages and how to introduce the SA related changes. The document includes the following proposal that RAN2 is requested to discuss and conclude.
Proposal 1	RAN2 is requested to consider more extensive use of the VLEC i.e. for the extension of IEs defining the entry of lists within size critical messages (i.e. mainly SIBs & UE capabilities).
Proposal 2	Develop the running CR introducing the SA related changes using the regular non-critical extension approach as baseline. Critical extensions should however be considered in specific cases e.g. when a change of information structure is highly desirable
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