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Discussion and decision
1 Introduction

During the e-mail review of the CR on extending the FBI and EARFCN there was some discussion regarding the use of non-critical extensions in particular for in case the extended field is included in a list. This contribution aims to explain the issue and to summarise a number of options to assist RAN2 in making a conscious decision.

2 Discussion

During the previous meeting, RAN2 agreed for several fields which approach to use for how to implement the extension. Generally it was considered that for IEs including a field to be extended we should not introduce a new revision of the IE using the extended/ or full range for extended field. This aligns with the general principle agreed for 36.331 to use non-critical extension mechanism as the primary mechanism, while the critical mechanism would be used only if there was a particular need e.g. to significantly reduce signalling overhead, to simplify/ streamline the information structure, ..
Note
For the critical extension mechanism we can still identify two variants i.e. the regular scheme is that the new range is used even when a value in the legacy range is signalled. In case the sender is not aware if the receiver supports this (broadcast, uplink), this is not possible i.e. the legacy range should be used in case the value is within the legacy range.

In case the field that is to be extended is included in a list, the non-critical extension approach means that an extension is introduced which includes a list of exactly the same size but only including the extended field. We refer to this approach as 'linked lists'. The two approaches are illustrated by means of an example i.e. the following ASN.1 shows the case of a list of InfoElement, of which field1 needs an extension.

InfoElementList ::=


SEQUENCE (SIZE (1..maxEntries)) OF InfoElement
InfoElement ::=






SEQUENCE {


field1








INTEGER (1..16),


field2








BOOLEAN,


field3








BIT STRING (SIZE (8))
}

- Option 1: Critical extension approach
InfoElementList-r9::=


SEQUENCE (SIZE (1..maxEntries)) OF InfoElement-r9

InfoElement-r9 ::=






SEQUENCE {


field1-r9







INTEGER (1..32),


field2








BOOLEAN,


field3








BIT STRING (SIZE (8))
}

-- Option 2: Non critical extension approach
InfoElementList-v9x0::=


SEQUENCE (SIZE (1..maxEntries)) OF InfoElement-v9x0

InfoElement ::=






SEQUENCE {


field1-v9x0







INTEGER (17..32)
OPTIONAL
}
The following table 1 shows a particular use case for the list shown in the previous ASN.1 extract, based on the non-critical extension approach.

	Entry
	InfoElement.field1
	InfoElement-v9x0.field1-v9x0
	Value

	1
	3
	Absent
	3

	2
	16
	23
	23

	3
	5
	Absent
	5

	4
	16
	30
	30

	5
	9
	Absent
	9

	6
	13
	Absent
	13


Tab.1: Example of basic linked list
NOTE
For backwards compatibility reasons it may be desirable that the legacy field is set to a particular value, as the sender may not know if the receiver comprehends the extension. In the example above value 16 indicates that an extension is used.

During the e-mail discussion it was suggested that InfoElementList-v9x0 need not have exactly the number of entries as the original list i.e. it could just include the extended fields (23 and 30, in the example above), but not the absence indicators. Such an approach has not been used so far, and it could be considered to be somewhat more complex as having lists of the same size.

A somewhat simplified version of the above approach would be to allow the sender to leave out trailing 'absence indicators' i.e. in the example of table 1, the last 2 entries could be omitted. In case the order of the list is not relevant, the sender could actually put the entries with the extended fields at the start of the list in which case the 2nd list would not include any absence indicator. The following table 2 shows illustrates this for the same example (with the entries not listed in a different order in order to omit all absence indicators).

	Entry
	InfoElement.field1
	InfoElement-v9x0.field1-v9x0
	Value

	1
	16
	23
	23

	2
	16
	30
	30

	3
	3
	-
	3

	4
	5
	-
	5

	5
	9
	-
	9

	6
	13
	-
	13


Tab.2: Example of enhanced linked list

In summary, this paper outlined a number of options for handling extension of lists:

a) regular critical extension i.e. one list i.e. also entries with the field set with a value in the original range use the new value range (requires receiver support)

b) partial critical extension i.e. two independent list: one for the entries including the field set with a value in the original range and another one including the entires ncluding the field set with a value in the extended

c) non-critical extension, using linked lists i.e. the two lists have exactly the same size

d) non-critical extension, using independent lists i.e. the 2nd list only includes the extended values of the field
e) non-critical extension, using linked list except that trailing absence indicators may be omitted

So far we have tried to limit the use of critical extensions (there are several revisions of IEs, mainly for cases where a restructuring of the information was desired). Although critical extensions are a way to simplify, it increases duplication of ASN.1 definitions increasing the size of the transfer syntax. In UMTS future extensions were introduced in the different critical branches, increasing this further. If RAN2 anyhow agrees to adopt critical extension approach, it should be restricted to a limited number of cases i.e. a criterion should be defined in order to ensure we do this in a conscious and consistent manner. The enhanced non-critical extension approaches may however address some of the concerns expressed for the regular approach (i.e. option c).

One of the cases that RAN2 is particularly requested to consider is the extension of the supported band combinations (i.e. a list of lists).
Proposal 1
RAN2 is requested to consider the different options for how to extend the FBI/ EARFCN for the case the field is included in a list.
3 Conclusion & recommendation
This contribution aims to explain the issue and to summarise a number of options to assist RAN2 in making a conscious decision. RAN2 is requested to conclude the following proposal:

Proposal 1
RAN2 is requested to consider the different options for how to extend the FBI/ EARFCN for the case the field is included in a list.
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