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1 Introduction
One of the objectives of the Further Multi-RAT Dual-Connectivity enhancement work item [1] is to address power consumption issues due to maintaining two radio links simultaneously. The main principle is to (de)activate secondary node when the user equipment’s data rate requirement changes dynamically. The purpose is to save energy consumption.
The question of assistance information for secondary cell group deactivation was raised during the RAN2#113bis-e meeting and the following was concluded [2]:

Agreements

2	The UE can indicate to the MN that the UE would like the SCG to be deactivated. FFS on the details (e.g. reusing UAI or existing messages, information included, etc.). Network can configure whether UE is allowed to do the indication.

[bookmark: _Hlk68200595]In addition, security concerns and questions about network requirements were raised. The raised concerns regarding possible rogue user equipment was agreed to be resolved by adding configurability where the network can either allow or disallow deactivation preference indication.
The purpose of this contribution is to discuss these questions and concerns by analysing current 38.331 specification text and comparing different solutions. An underlying assumption is that the objectives of the work item are achieved by using fast deactivation of secondary cell groups.
2 Analysis of existing assistance information provisions
Verbal forms for expressing provisions in 3GPP specifications are; ‘shall’, ‘should’, ‘may’, and ‘can’ [3]. See Annex A for details. Table 1 summarises analysis of verbal forms in existing assistance information transfer procedures in 38.331 clauses 5.7.2a, 5.7.2a.1, 5.7.2a.2, 5.7.2a.3, 5.7.2b, 5.7.2b.1, 5.7.2b.2, 5.7.2b.3, 5.7.4, 5.7.4.1, 5.7.4.2, 5.7.4.3, and 5.7.4.3a.
Table 1
	Entity
	Shall (requirement)
	Should (recommendation)
	May (permission)
	Can (capability)

	User equipment
	7
	0
	11
	1

	Network
	0
	0
	0
	0



The results show asymmetrically specified procedures where all requirements, permissions and capabilities are specified for the user equipment. It is worth emphasizing that the only capability is merely included in a descriptive text as part of an informative note.
Observation 1: Assistance information is so far specified in an asymmetric manner by concentrating on the user equipment side of the interface.
The observation is consistent with RAN2/3 protocol specification guidelines from R99, where as a guidance, the "controlled" side, rather than the "controlling" side of the interface is specified [4].
It means that the network’s behaviour is normally left up to the implementation. Therefore, the way how the network responds, e.g. to assistance information, is unspecified. If the network discards assistance information, there are no negative consequences to interoperability.
Another important remark is that the attacker’s behaviour is never standardized and the operation of rogue user equipment is always unpredictable. It is therefore unclear why an attacker would comply to a configuration that prohibits indication of deactivation preference and how reasonable such an assumption is.
3 Analysis of deactivation solutions
Several solutions were proposed in the RAN2#113bis-e meeting: two different approaches based on assistance information [5, 6, 7] and one solution for user equipment driven deactivation [8]. The purpose of this clause is to analyse advantages and disadvantages of the proposed solutions.
A reference solution is to leave the specification untouched without changing anything. The user equipment then behaves strictly according to current normative text with the following advantages and disadvantages.
Advantages:
· No impact on specifications because nothing is changed.
Disadvantages:
· All actions upon indications of deactivation preferences are limited to power saving/overheating use cases, but there are no permissions for (in)activity indications. Hence, a standard compliant user equipment cannot address the work item’s objectives.
3.1 Reuse of existing indicator(s)
Transmission of assistance information is modified to add a permission for data (in)activity indications by reusing existing indicator for power saving/overheating. The actions upon the reception of assistance information is left up to the network implementation.
Advantages:
· Small impact on specification because existing procedures and semantics are only slightly modified.
Disadvantages:
· It is not possible to send separate indications for power saving/overheating and data inactivity, e.g. either power saving/overheating or data inactivity or both.
· The solution is useful only for the user equipment, but not to the whole system because the indications do not convey any additional informative content to the network side.
· Separate indications could be useful for the network because overheating and data inactivity indications do not need to result into same actions at the network side. If the outcome of indications are not as expected, the user equipment may need to repeat assistance information transmissions which means unnecessary overhead.
3.2 Specify a new indicator
Transmission of assistance information is extended to add a new piece procedure for indication of data inactivity in addition to existing procedures. An extension to assistance information message syntax and a definition for semantics of the new indicator are needed. The actions upon the reception of assistance information is left up to the network implementation.
Advantages:
· The indication conveys additional informative content to the network side because the indicator is decoupled from existing indicators. The solution allows flexible implementations and more possibilities to the network side to resolve e.g. overheating and data inactivity in a different manner.
Disadvantages:
· Bigger impact on specification than with reuse of existing indicators because procedures, semantics, and syntax are extended.
3.3 User equipment autonomous deactivation
New messages are defined such that the user equipment can activate and deactivate secondary cell groups. The network is required to activate and deactivate secondary cell groups upon reception of these uplink messages.
Advantages:
· Most efficient solution from overhead point of view [8].
Disadvantages:
· Significant specification impact because new messages, procedures, and semantic definitions are needed.
· The behaviour of both network and user equipment sides of the interface need to be specified. The solution cannot be standardized in an asymmetric manner where network behaviour remains unspecified. 
4 Comparison of solutions
The following table summarizes the different indication solutions with respect to specification impact, informative content of inactivity indications, specification methods, and efficiency (or overhead).
Table 2
	Solution
	Specification impact
	Informative content
	Specification method
	Efficiency

	Reference solutions
	None
	None
	N/A
	N/A

	Reuse of existing indicators
	Small
	None
	Asymmetric
	Low

	Specify a new indicator
	Moderate
	High
	Asymmetric
	Moderate

	User equipment driven
	High
	N/A
	Symmetric
	High



An essential difference between user equipment driven solution and assistance information based solutions is the specification methodology. If the user equipment can deactivate the secondary cell group, procedures cannot be specified in an asymmetric manner anymore. It is, however, the most efficient solution with respect to overhead as explained in [8].
The possibility of maintaining consistent specification methodology with asymmetrically specified procedures (since R99) is deemed important because the methodology has proven to be successful. It is therefore proposed to choose between assistance information based solutions. It should be noted that this is only proposed for cell group deactivation. The reactivation may be based on other type of solutions.
The main difference between the assistance information based solutions is that the reuse of existing indicators does not provide any additional information to the network side. It is therefore proposed to specify a new indicator for data inactivity indication.
Proposal 1: Specify a new indicator in user equipment assistance information to indicate data inactivity.
5 Conclusion
To summarize, the contribution discussed the following observations and proposals:
Observation 1: Assistance information is so far specified in an asymmetric manner by concentrating on the user equipment side of the interface.
Proposal 1: Specify a new indicator in user equipment assistance information to indicate data inactivity.
If the proposal 2 is agreeable, Convida Wireless is happy to volunteer to draft a 38.331 CR for secondary cell deactivation [9].
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Annex A: Verbal forms for the expression of provisions (extract from TR 21.801 Annex E)
The verbal forms shown in table E.1 shall be used to indicate requirements strictly to be followed in order to conform to the standard and from which no deviation is permitted.
Table E.1: Requirement
	Verbal form
	Equivalent expressions for use in exceptional cases
(see clause 6.6.1)

	shall
	is to
is required to
it is required that
has to
only ... is permitted
it is necessary

	shall not
	is not allowed [permitted] [acceptable] [permissible]
is required to be not
is required that ... be not
is not to be

	Do not use "must" as an alternative for "shall". (This will avoid any confusion between the requirements of a standard and external statutory obligations).
Do not use "may not" instead "shall not" to express a prohibition.
To express a direct instruction, for example referring to steps to be taken in a test method, use the imperative mood (e.g. "switch on the recorder").



The verbal forms shown in table E.2 shall be used to indicate that among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.
Table E.2: Recommendation
	Verbal form
	Equivalent expressions for use in exceptional cases
(see clause 6.6.1)

	should
	it is recommended that
ought to

	should not
	it is not recommended that
ought not to



The verbal forms shown in table E.3 are used to indicate a course of action permissible within the limits of the 3GPP TS or 3GPP TR.
Table E.3: Permission
	Verbal form
	Equivalent expressions for use in exceptional cases
(see clause 6.6.1)

	may
	is permitted
is allowed
is permissible

	need not
	it is not required that
no ... is required

	Do not use "possible" or "impossible" in this context.
Do not use "can" instead of "may" in this context.
Do not use "may" or "may not" to indicate a possibility or lack of possibility – see Table E.4 below.
 
NOTE:"May" signifies permission expressed by the standard, whereas "can" refers to the ability of a user of the standard or to a possibility open to him.



The verbal forms shown in table E.4 are used for statements of possibility and capability, whether material, physical or causal.
Table E.4: Possibility and capability
	Verbal form
	Equivalent expressions for use in exceptional cases
(see clause 6.6.1)

	can
	be able to
there is a possibility of
it is possible to

	cannot
	be unable to
there is no possibility of
it is not possible to

	Do not use "may" instead of "can" in this context. Do not use "may not" in this context.
 
NOTE:"May" signifies permission expressed by the standard, whereas "can" refers to the ability of a user of the standard or to a possibility open to him. If there is uncertainty about whether an event will or will not happen, in particular where the normally expected behaviour will sometimes be impossible, a formulation such as "cannot always" should be used.



