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Discussion and decision
1 Introduction

This contribution addresses the questions how to specify the 5G control plane signalling and proposes that a new specification is created to cover the 5G radio resource configuration for the case of standalone operation, as well as the SCG configuration signalling that may be transferred via LTE in case 5G is aggregated with LTE.

2 Discussion on RRC for 5G/ AS configuration structure

Starting points
When the LTE RRC protocol was created, the UMTS equivalent had grown to an very difficult to mange monster of nearly 2000 pages. As a result, there was a lot of focus both on keeping LTE simple and on keeping the RRC specification compact e.g. by removal of the tabular, minimal specification of error cases. As a result, the initial REL-8 RRC version, that basically covered all basic functionality, only comprised around 200 pages. 

A draft of Rel-13 36.331d10, still excluding a.o. EBF FD-MIMO and NB IoT already had ~550 pages. I.e. in something like 5 years, the size of the specification has more than doubled. We assume that such a growth rate is quite typical for a radio resource control protocol.

5G standalone

We think 5G specification should be developed based on the assumption that 5G will be THE next technology step for the coming 10 years. We think that the radio resource control protocol for 5G, at least the parts covering standalone operation, is covered by a dedicated specification, as for any RAT so far. This of course does not rule out that the design may to a large extend be based on LTE. We however think that think that the objective of the initial version of the specification should again be something like 200 pages. Given that this initial release of 5G would cover more functionality than the initial release of 4G, this seems somewhat challenging and probably calls for some further discussion on how to keep the specification concise.

W.r.t. specification methodology, it would seem beneficial to discuss and asses the need for making progress in other areas also. The topic how to deal with different use cases e.g. sidelink, narrowband, seems one of the candidate areas for which progress seems desirable. In LTE we have to be struggling how to indicate which requirements apply for a particular use case a.o. by introducing different types of UE (e.g. sideling relay UE, BL UE or a UE in CE). Related to this is the issue of how to extract the ASN.1 parts that are relevant for a particular use case e.g. by using application specific modules, tagging. Some further discussion is included in Annex A. Altogether we propose:

Proposal 1
A new specification is created for the radio resource control protocol of 5G. To facilitate different use cases in a concise manner, some progress regarding specification methodology may be needed.

Aggregation involving 5G
We think that there are three main cases involving aggregation of 5G, as indicated by table 1. 

	No
	Master Node (MN)
	Secondary Node (SN)
	Remarks

	1
	LTE
	5G
	Inter-RAT DC

	2
	5G
	5G
	Intra- 5G DC

	3
	5G
	LTE
	Inter-RAT DC


Tab. 1: Aggregation cases involving 5G

Some remarks regarding the aggregation solution (for further details, see [2]):

· Aggregation involving 5G is assumed to be based on dual connectivity, in which the SCG configuration may be transferred via MN. We furthermore assume that, in particular in case of inter-RAT aggregation, the SN controls the SCG configuration.

· There may however be different variants of dual connectivity (DC), in particular differing regarding how the nodes interact. E.g. a variant with coordination at detailed level with the nodes comprehending the detailed configuration information of the partner node, or a variant with coordination at less detailed level without such comprehension.

· In case of inter-RAT aggregation, it may be desirable to employ a less detailed level of the interaction than the one currently used for intra-LTE DC. For intra-5G DC a more detailed level of interaction may be considered. I.e. in 5G different DC variants may be introduced depending on the actual benefits
It is clear that the SCG configuration signalling used in case of scenario 1 will be covered by the 5G RRC specification. We think that the same applies for the SCG configuration signalling that may be transferred via LTE in case of scenario 1, as this covers 5G configuration details. I.e. all 5G RRC configuration parameter details should be specified together in one specification. Hence our proposal is as follows:

Proposal 2
Cover the SCG configuration signalling that may be transferred via LTE in case of inter-RAT 5G aggregation within the 5G RRC specification.

Figure 1 illustrates the proposed specification structure for the different use cases.
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Fig. 1: Specification structure for the different use cases
3 Conclusion & recommendation
This contribution addresses the questions how to specify the 5G control plane signalling both for the case of standalone operation as well as for the case 5G is aggregated with LTE. The document includes the following proposal that RAN2 is requested to discuss and conclude:

Proposal 1
A new specification is created for the radio resource control protocol of 5G. To facilitate different use cases in a concise manner, some progress regarding specification methodology may be needed.

Proposal 2
Cover the SCG configuration signalling that may be transferred via LTE in case of inter-RAT 5G aggregation within the 5G RRC specification.
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A Specification methodology improvement areas (Annex)

In this annex we aim to collect some specification methodology areas for which improvement should be considered as well as some initial thoughts about potential directions.
Conciseness

As indicated in the previous, we think it would be desirable if the initial version of the specification does not ~200 pages. Given the extensive functionality to be covered by the initial release of 5G, this seems rather challenging. The following table provides an overview of the growth of 36.331, also showing the figures for the main parts i.e procedural specification, PDU specification and other.
	Version
	Total
	Procedural
	AS
	Other
	Remarks

	8.5
	204
	58
	94
	52
	ASN.1 freeze version, dated 03-09. First ASN.1 change v890

	8.21
	219
	59
	97
	63
	Latest version

	9.18
	265
	73
	119
	73
	Latest version

	10.19
	317
	88
	147
	82
	Latest version

	11.16
	360
	99
	175
	86
	Latest version

	12.10
	456
	132
	224
	100
	Latest version

	13.2
	632
	179
	328
	125
	Latest version, dated 06-16


Tab. 2: RRC specification growth
The table shows that a growth of 210% from v850 to v1320, that is primarily due to ASN.1 (249%) and procedural specification (209%) while the growth of the other parts lagged behind (140%). Even if we would hire a good poet to condense any of the (procedural) text that is generated, this would probably be insufficient to achieve the intended size reduction. I.e. there is probably scope for enhancing the specification methodololy/ principles. A main aspect tho investigate concerns the separation of functionality.
Seperation of verticals/ use cases/ functionality

It may desirable to separate certain functional blocks that are not relevant for all UEs e.g. corresponding to particular verticals or use cases sidelink, narrowband. This includes aspects like the following:

· 
Easy way to avoid linking of ‘dead code’ related to ASN.1 definitions that are not actually used by the particular UE implementation

· 
Independent development e.g. different freeze moments for different parts of the ASN.1 (i.e. partial freeze)

Separation can be achieved by using separate procedural sections and messages (or even separate specifications). This however not only increases the size of the specification, but more importantly it increases the risk of divergence of the common functionality. Furthermore, such separation results in a significantly larger increase in the size of the specification. Hence, it would be preferable to support separation while maintaining an integrated specification i.e. without changing the location at which the functionality is specified. The following table includes a number of potential options that we may investigate further.
	Specification part
	Option
	Remarks

	Procedural
	Tags
	Definition of certain (UE) options/ types and use of tagging to clarify which requirements/ statement are applicable/ not applicable

	PDU
	ASN.1 language options
	For some ASN.1 there is a common base, while for specific case there may be one or more specific version with additional fields. It is desirable to specify the common part only once, also when it is extended.

It may be possible to use ASN.1 constructs like ‘with field present/ absent’.

	
	ASN.1 directives
	A consortium of companies developing a C++ API for ASN.1 published a set of directives that could be considered (i.e. not standardized by ITU-T or ISO).
ASN1.Remove (--< ASN1.Remove item [, item ] ... >--)
The directive can be used to remove an ASN.1 definition (message, IE). All ASN.1 definitions only used by the removed item will also be removed
Futher study is required regarding the limitations of the mechanism e.g. when used to remove (fields of) IEs.

ASN1.WorkingSet (--< ASN1.WorkingSet WSName [asn1Name [ , asn1Name ] ] ... >--)
The directive can be used to define a working set by designating the relevant modules, types, values, information objects, etc. I.e. similar to creating a module for the particular application/ functionality 

Futher study is required to what extend the directive limitats the information structures in any generated C++ code

Remarks

Some discussion may be needed about whether it is appropriate to use tools that are not covered by ITU or ISO standards
Futher study would be desirable to asses whether the directives would enable the creation of a single the ASN.1 source covering all releases/ versions e.g. by means of the remove
It would be possible to define profiles i.e. a set of directives applicable for a particular use case. E.g. it may be possible to define a profile for basic UEs, another one for UEs supporting item 1, another for UEs supporting item 1+ item 2
It should be noted that ASN1 directives do not alter the encodings produced, as the output may be received by an implementation not using the directive (i.e. supporting all functionality)


Tab. 3: Seperation options
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