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1
Scope and introduction
The scope of the Email discussion was to find agreements on how to make Rel-9 protocol extension in RRC: e.g., do we group IEs to limit extension overhead (if so, where)? What extension mechanisms do we use? How do we mark the Rel-9 additions, etc?
The discussion has not been restricted to Rel-9, because guidelines are need for how to handle these problems also beyond Rel-9. The kick-off letter made an attempt to divide the discussion into a number of more or less separate issues. Those were defined as follows:

1)
How the 3GPP release, or maybe better, the specification version a certain extension belongs to shall be indicated when using the extension marker;

2)
Whether extensions belonging to the same specification version shall be grouped together, in order to save extension overhead, and if so, when and how it should be done;

3)
Ensure there is a way to handle late corrections where new information, belonging to an old release, needs to be added into the ASN.1 syntax, where the extension is already used in a later (but already frozen) release;

4a) 
A guideline when to use CE and NCE (nonCriticalExtension option at the end of a message, or using an embedded extension marker);

4b) 
A guideline for the NCE case, when to use the nonCriticalExtension option at the end of a message and when to use an embedded extension marker, if those are available;

5)
A guideline for when to freeze the ASN.1 (an early "freeze" may be desired to kick-off the design of equipment, but could also cause new problems, if late corrections are needed).

6)
A guideline for the extension of the UE-EUTRA-Capability IE.

The following section tries to capture the proposals and the status of discussions on each one of these threads separately. Further explanation of the proposals might be required in some cases and can be found in the kick-off letter and the following replies on each issue. (A copy of the complete Email discussion on the RAN2 reflector is provided in the attached zip-archive.)
2
Discussion and agreements/conclusions

2.1
Issue 1: Version tagging in the ASN.1
A number of proposals were raised early in the discussion:
Proposal 1.1:
The specification version of non-critical extensions shall be indicated with a version tag in the ASN.1 code, like "vNxy", where "N" is the 3GPP release and "xy" is the specification version number within the release where the non-critical extension is "frozen". (As long as this is part of a non-frozen ASN.1 version, the version tag should be "vNxy", or possibly "vNx0", and then replaced by the version of the ASN.1 freeze, when that is performed.)

Proposal 1.2:
A numerical representation of the 3GPP release shall be used; with two digits if needed: "v9xy", "v10xy", etc. The second and third digits of the specification version number use lower case alphanumeric representation: 0...9, a, b, c, etc.; e.g.: "v11g0" for "specification version "11.16.0".

Proposal 1.3:
The suffix is always added to both the field and IE names.
Proposal 1.4:
Add suffix "vNxy" for all extension cases, i.e., when completely redefining an existing field/IE, when extending an existing field/IE and when introducing a completely new field/IE.

There were not much discussion about the proposals 1.1 and 1.2. The general preference seems to be using the format "vNx0" to indicate an extension not yet frozen; where N is the release number, using the numerical representation (0...9, 10, 11 ...), and where "x" is replaced by the second index in the specification version number wherein the extension is firstly frozen, using the alphanumeric representation (0...9, a, b ...), e.g., "v11g0" for an extension that is firstly frozen in version 11.16.0.
The somewhat unorthodox mix of numerical and alphanumeric representations is proposed as a compromise between a desire to keep these suffixes short and at the same time a desire to offer a clear and explicit representation of the 3GPP release number. The second index of the version number is not equally significant.
The proposals 1.3 and 1.4 rendered some discussion. On proposal 1.3:
–
It was agreed that new IE names should always be tagged with a suffix indicating the original release/version;

–
It was questioned if all the fields in a new IE need to be tagged:

–
In particular, in the redefined IEs that may be used in critical extensions to replace a modified IE from a previous release, wherein a number of field names are inherited from the previous release, it needs to be clarified if those field names should really be modified;
–
It seemed possible to agree that if new fields are introduced in a critical or non-critical extension, those field names should be tagged;

–
It seemed possible to agree that if extension fields are used in a non-critical extension (i.e., a field providing some "delta information" with respect to an existing field in the root), those filed names should be tagged.
On proposal 1.4:
–
The proposal is to use the same suffix "vNx0" (from proposal 1.1 and 1.2) in all cases. It would be a simple rule to follow. However:

–
The question was raised if it would not make sense to distinguish the extension fields/IEs, which may be introduced via non-critical extension, from the entirely new or completely redefined fields/IEs. New fields/IEs may be introduced either via non-critical or critical extension. Redefined fields/IEs may typically be introduced via critical extension.

–
In particular, in those cases where both critical and non-critical extensions are used at different stage, it might be helpful to clearly distinguish a field/IE containing an extension (i.e., the incremental addition or the "delta") with respect to a previously defined field/IE from a field/IE containing a complete redefinition of the previously defined field/IE (thus not relying on the legacy versions).
–
For that purpose, the proposal was to use the suffix "vNx0" for the tagging of extension fields/IEs and the suffix "rN" for the entirely new or completely redefined fields/IEs. (This would, by the way, be quite consistent with the current use of suffixes in UTRA RRC; 25.331.)

–
A slightly separate issue, raised in the discussion, is the tagging of those extension fields/IEs used internally within a message or IE to hold the extension additions within a certain non-critical extension. A number of ASN.1 examples were generated in the discussion, but no firm conclusion. (See also proposal 2.1 below)
It is suggested that the RAN2-67bis meeting attempts to settle the discussion and decide on a solution with respect to the proposals 1.3 and 1.4. The proposals 1.1 and 1.2 could be agreed essentially as proposed (i.e., using "vNx0" rather than "vNxy").
The Annex A.1a and A.1b in this document contains an example where the tagging principles proposed above have been applied:

–
Regarding the open issue with respect to the proposal 1.3 above, the principle applied in those examples is that the inherited field names are not changed due to critical extension. The existing field names are preserved, including the version tagging. This applies even if the associated type definition is redefined. 


BTW: this should be in line with the current practice in the UTRA RRC tabular description (25.331), where an IE referencing another IE is tagged with the release number when the reference is introduced; the tagging of the reference is not changed if the referenced IE is further developed in a later release; only the extensions/additions within a modified IE are tagged.

–
Regarding the open issue with respect to the proposal 1.4 above, the principle applied is that new fields and complete IE definitions are tagged with the short "rN" suffix, whereas extension fields and extension IEs (containing only a "delta" addition to an existing field/IE) are tagged with the "vNx0" suffix.
–
Regarding the non-critical extension containers, the principle applied is that they are named using the (parent) IE name (without suffix) with the addition of a "NCE-vNx0" suffix, indicating that this is a non-critical extension container for the extensions in the vNx0 version of the (parent) IE.

2.2
Issue 2: Grouping extensions

This issue relates to extensions using the extension marker. The following proposals were made early in the discussion:
Proposal 2.1:
When the extension marker is used to add extension fields in a SEQUENCE type, the extension fields introduced (or frozen) in a specific version of the specification shall be grouped together within an inner SEQUENCE type. The field identifier of the inner SEQUENCE type shall include a version tag, like: "vNx0ExtFields". The group as a whole shall be marked OPTIONAL.

Proposal 2.2:
A group of extension fields according to the proposal 2.1 may consist of a single extension field.

Proposal 2.3:
When the extension marker is used to add extension fields in a CHOICE type, or to add extension values in an ENUMERTED type, the extensions introduced (or frozen) in a specific version of the specification shall be tagged with the specification version in the identifier of each new choice or enumerated value, like this: "choiceOrValue-vNx0".

Proposal 2.4:
An individual extension field within a group of extension fields according to the proposal 2.1 need not be marked OPTIONAL (within the group). Nevertheless, a "Need" statement is required, as the entire group of extension fields may be excluded in a particular encoding. If absent, the extension field is also absent and the "Need" statement is required to specify the receiver behaviour. The group as such is not a carrier of semantic significance and shall not have a "Need" statement.

The proposal 2.1 was agreed as far as using the SEQUENCE type to encapsulate a group of extensions (i.e., not using the extension addition group (the double square bracket) notation: "[[ -- -- ]]"). Remark: the naming of the field identifier should be aligned to the principles agreed under issue 1 above, e.g., "extFields-vNx0".

However, the proposal 2.1 triggered another discussion, whether it would not be possible to leave this kind of extension container open for further extension at the end, much in the same way as non-critical extensions are used at the end of a message. It would have the potential of saving considerable PER overhead, if a number of non-critical extensions in different releases/versions could be included in the same container SEQUENCE, compared to repeatedly using the extension marker. However, certain compatibility issues were found when analysing these proposals. Those aspects are further discussed under issue 3 below.
The proposal 2.2 depends on the conclusion of proposal 2.1 and is left open for the time being.

The proposal 2.3 seemed acceptable to everyone taking part in the discussion and could be considered agreed.
There was no feedback on the proposal 2.4. It is left open for the time being.
2.3
Issue 3: Late corrections (in old release)

A proposal to handle late corrections in the SEQUENCE and CHOICE type using the extension marker was presented early in the discussion, but more or less rejected.

In the ENUMERATED type, it was concluded that late extensions can simply be added to the end of the list of additional enumeration in the latest frozen release. Any intermediate unused position in the list of additional enumeration in the previous releases is marked spare, as a place holder for the definition in later release.
The discussion slid into a continuation of the discussion on proposal 2.1. If it would be possible to include a number of non-critical extensions in different releases/versions in the same container SEQUENCE, the extension marker could be used to add another container SEQUENCE to be used for late corrections, if required. No particular preparations would be necessary.
Further more, there was expression of a general preference to restrict the late corrections to be anchored only in the non-critical extension containers at the end of most messages. Given that late corrections are exceptional, a restriction of this kind seemed acceptable. The traditional VLEC solution from UTRA RRC could be used, but no firm conclusion was reached.

The VLEC solution, if agreed, requires that an optional VLEC needs to be included in any message where it shall be available, at least before any other non-critical extension is introduced a frozen in the ASN.1.

–
Continuation of the discussion on issue 2, proposal 2.1

On the issue of whether it would be possible to include a number of non-critical extensions in different releases/versions in the same container SEQUENCE (i.e., repeated non-critical extensions within a single extension addition following the extension marker in an IE), a few different proposals were circulated. An analysis of one of those was also presented on the RAN2 reflector.
A test of the backward compatibility of an encoding using the proposed scheme to add non-critical extensions was performed. The result of the test is included in Annex A.2 in this document. An IE including this scheme was tentatively defined in two different versions. The IE was encoded using the later definition, with and without the late extensions. Those encodings were then decoded using the earlier version of the IE definition. – Ideally, all the known parts of the encoded IE should be possible to decode in a test of this kind. However, test clearly showed that the decoder, based on the earlier version of the IE failed when attempting to decode the encoding including the late extensions.
Hence, it was found that this proposal is not necessarily compatible between the different releases/versions of the specification. It is not difficult to envisage the kind of fault that could occur in a commercial network if this proposal is deployed without finding a solution of the compatibility problem. Assume, for instance that this is used in a system information block, or a paging record, UEs of the early release could be deployed and function normally, as long as these extensions are not deployed in the network. However, when networks start to use these extensions, those UEs would start to fail. UEs are sold in very large numbers and an error of this kind is usually impossible to correct, once the UE is shipped to the customer. Effectively, it might block the use of specified extensions in the standard for a long time.
Still, there were expression for a strong desire to keep the PER overhead to a minimum. Therefore, it was not seen possible in the Email discussion to close this idea. It is suggested that RAN2 continues to investigate if there is a solution to this problem, after all. Resolving this problem, or closing the idea without resolving the problem, is necessary in order to close the issues 2 and 3 from the Email discussion.
It could be noted, that theoretically, it might be possible to design a PER decoder that is capable to handle the proposed non-critical extensions. However, it is the understanding of the rapporteur of this Email discussion that the ITU-T recommendation X.691, specifying the ASN.1 Packed Encoding Rules (PER), does, in fact, not specify the PER decoder in a direct manner. The PER encoder is specified to the very detail, and the requirements on the decoder have to be derived from that. The proposal discussed here results in different PER encodings within the extension addition, depending on the level of non-critical extensions applied. An extension of this kind is not foreseen in the current specification of the PER encoder. From the PER decoding point of view, it may result in an ambiguity, where there is a misalignment between the indicted extension length and the actual contents of the extension addition. Different PER decoding strategies are possible, and could all be claimed compliant with the specified encoding rules. Depending on the strategy applied, the PER decoding may fail or succeed.
If the brief analysis here is correct, and if RAN2 decides to pursue the proposal discussed here, it means that RAN2 would have to apply very specific requirements on the PER decoders in EUTRA equipment. The consequences of such decision are difficult to predict. RAN2 should at least liaise with the responsible ITU-T group and ask for advice, in order to ensure that the RAN2 requirements do not conflict with the ASN.1 Packed Encoding Rules or the development thereof.
2.4
Issues 4a and 4b: Which type of extension mechanism to use

Quite a few proposals were made in the Email kicking off this part of the discussion. These proposals should be considered as an addition to previous agreement, e.g., from the approved 36.331 CR0205 (R2-094176):
Proposal 4.1:
Clarify in general, critical extension may be considered if there is a need for large and potentially revolving changes in a message.

Proposal 4.2:
When critical extension of a message is performed, if further non-critical extension is needed, but relevant only for the release of the critical extension (or later), non-critical extension in the earlier critical branches of the message should be avoided.

Proposal 4.3:
Non-critical extensions should be placed in the local context (the IE) wherein they belong. If an extension marker is available in that context (IE), it should be the primary place for anchoring the extension.

Proposal 4.4:
As an exception to proposal 4.3, if there are many non-critical extensions in a message, where different IEs are affected, it may be preferable to aggregate and anchor a group of these changes at a common place, at the lowest suitable level in the message.

Proposal 4.5:
As an exception to proposal 4.3, if non-critical extension in a local context should be avoided, because it would affect earlier critical branches of the message using the same version of the IE, anchoring the extension at the next higher level in the message should be considered.

Proposal 4.6:
When a non-critical extension is anchored at a higher level in the message structure, compared to the place where the actual change applies, an extension IE is created and placed in the sub-clause defining the original IE where the change applies. The extension IE is referenced from the anchoring point, preferably using intermediate extension IEs with references, if there is not a direct reference from the IE including the anchoring point and the IE where the change applies (showing the trace from the anchoring point to the extension IE with the actual change).

Proposal 4.7:
The extension IE (with the actual change) should be marked OPTIONAL in the ASN.1.

An example was provided on the reflector illustrating the principles of the proposals 4.6 and 4.7. The example is also available in Annex A.3 in this document, where the proposed method is also somewhat further explained.
There was no explicit feedback on these proposals during the Email discussion. RAN2 is asked to consider if these proposals could be agreed, should be rejected, or if further discussion is required.
2.5
Issue 5: When to freeze the EUTRA ASN.1

It was mentioned in the discussion, that in general terms, it is rather difficult to state any precise guideline on this issue in the specification or an Email discussion. Typically, the decision to freeze the ASN.1 is taken in the RAN plenary, based on request from the participating companies. Any participating company may come with the request and the RAN plenary meeting should deal with it. The RAN plenary should liaise with RAN2 before a decision. 

It is indeed a task for RAN2 to perform a consistency check of the ASN.1 (known as the "ASN.1 review") and other parts of the specification, before RAN decides to freeze it. This way of working has been quite successful so far. In the Email discussion, there was support of a "no change" on this point, as compared to past practices.
Another criterion that was suggested is that all the work items affecting the release to be frozen need to be closed, preferably before the ASN.1 review is conducted (and at least before it is finalised).
2.6
Issue 6: Extension of the UE-EUTRA-Capability IE
This part of the discussion was kicked off very late and there was not much time for feedback before the deadline set out for the discussion.
From the Ericsson point of view, it is the belief that essentially the same extension guidelines, as to other RRC PDUs, should apply also to the UE-EUTRA-Capability IE.

After a closer look at the available extension mechanisms in the UE-EUTRA-Capability IE, a few specific proposals were made:
Proposal 6.1:
As a primary mechanism to extend the value range in enumerations, the spare/unused values and the extension markers should be used, when available.

Proposal 6.2:
When using the NCE at the end of the UE-EUTRA-Capability IE, extension fields belonging to the different main categories of UE capabilities (PDCP, physical layer, RF parameters, etc.) should be placed in extension IEs together with the corresponding original capability IE of the respective category. Only the references to those extension IEs should be placed in the main NCE container (similar to the principle according to proposal 4.6 above).

Proposal 6.3:
If the UE-EUTRA-Capability IE grows very large (it is already large, and is likely to grow further), a separation of the specific IEs indicating the UE capabilities within the different categories (PDCP, physical layer, RF parameters, inter-RAT, etc.) into specific sub-clauses for each of the main categories may be considered. (This is for future consideration!)

An example of UE capability extensions in Rel-9 and Rel-10 is made up as an example in the Annex A.4 in this document. Essentially the same example was sent out in the Email discussion on this issue. The example in the annex has been slightly modified in order to align better with other proposals in the Email discussion. Some further explanation of the example is given in the annex.
Likely due to the late kick-off, no feedback was received on these proposals. The proposal 6.1 might be uncontroversial and possible to agree.

The proposal 6.2 should be in line with proposal 4.6, but there was no feedback on proposal 4.6 either. The purpose of this proposal is to preserve the internal structure of the information in the UE-EUTRA-Capability IE. RAN2 is asked to consider if this is an acceptable approach, or if there is another approach that is preferred.
The proposal 6.3 is merely for future consideration. It is taken into note that the UE-EUTRA-Capability IE is quite large and likely to grow further. A division into a few specific IEs (in separate sub-clauses) for a few of the main UE capability categories might be beneficial and could ease the comprehension of the specification.
3
Summary

Three companies took part in the Email discussion: Ericsson (rapporteur of the Email discussion), Samsung (RRC rapporteur) and Qualcomm. Copies of the Email messages circulated on the RAN2 reflector are available in the attached zip-archive, including the attachments to those Email messages.
Issue 1:

The version tagging of fields and IEs treated under issue 1 might be possible to agree. A complete agreement was not reached in the Email discussion, but the remaining disagreements do not seem very large. A few examples illustrating the proposals are provided in Annex A.1a and A.1b. Those might be possible to use as a basis for agreement.
Issue 2:

Quite a lot of time was spent on the problem related to the grouping of extensions under issue 2 and the proposal 2.1, where the RRC rapporteur proposed to use nested NCE containers within the extension additions (in the SEQUENCE type). The purpose would be to save PER overhead, as separate extension additions would not be needed, even when extensions are introduced in different releases/versions of the protocol. However, the test in the example 2 (in Annex A.2) shows that the proposed scheme is not backward compatible. Unless this problem is resolved, the proposal is not acceptable.
A more conservative approach was proposed in proposal 2.1 when the issue 2 was kicked off, but it requires separate extension additions when extensions are introduced in different releases/versions of the protocol. A conclusion regarding this problem is needed in order to close the issue 2.

Issue 3:

A proposal how to handle the late corrections under issue 3 depends on the resolution of the issue 2. A solution based on the conservative approach, initially proposed when the issue 2 was kicked off, was presented when the issue 3 was kicked off. It was, however, more or less rejected in favour of using a VLEC solution at the end of the message (similar to UTRA RRC). No firm conclusion was reached.
Issue 4:

The question under issue 4, about which type of extension mechanism to use, was kicked off with a number of proposals. No feedback was received. An example illustrating the principles of the proposals 4.6 and 4.7 is available in Annex A.3. The proposals 4.1 to 4.7 are not necessarily controversial, but further discussion might be needed.

Issue 5:

On the issue 5, when to freeze the EUTRA ASN.1, the suggestion was to continue according to the current practice, i.e., that the decision to freeze the ASN.1 is effectively taken in the RAN plenary meeting, after a consistency check ("the "ASN.1 review") has been performed in RAN2 and any identified issues have been corrected. Any company participating at the RAN plenary meeting has the opportunity to propose and discuss the timing of the ASN.1 freeze. The suggestion was supported by at least one company, in addition to Ericsson raising the suggestion.

Issue 6:

The discussion of issue 6, the extension of the UE-EUTRA-Capability IE, was kicked off very late. Three proposals were made, but no feedback received. The basic statement is that the guidelines for extending this IE should be essentially the same as for other IEs.

An example illustrating two of the proposals is provided in Annex A.4. The third proposal on this issue is for future consideration: whether the size of this IE makes it desirable to split it up in a few separate IEs for the different main UE capability categories.
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Annex A: 
ASN.1 examples

A.1a
Example 1a: Version tagging
This example shows the two IEs: IE1-WithEM (Rel-8) and IE3-r9 (Rel-9) and how they could be developed and extended through Rel-8 to Rel-12. Additions made at different stage are indicated with different font colour, in order to emphasise the stepwise development. The version tagging is given a light yellow shading colour.
It should be stressed that this example uses the controversial non-critical extension technique, proposed and discussed on issue 2, proposal 2.1, and on issue 3, where the extension addition in the original IE1-WithEM IE (ie1-WithEM-NCE-v960) is later used as an open container for further non-critical extension (ie1-WithEM-NCE-v9a0), without reusing the extension marker in the SEQUENCE type. The same applies to the critically extended IE1-WithEM-r10 IE version, where the ie1-WithEM-NCE-v1170 extension addition is used in the same way.
An alternative and more conservative approach, using the extension marker, is shown in example 1b below.

The change legend of the IE1-WithEM IE:

–
IE originally defined in Rel-8 (no tagging) providing the original field1 and field2; extension markers included.

–
Non-critical extension in v960 (Rel-9 frozen, blue font colour): adding value4-v690 to field1 and field2c-v690 choice to field2 (of type IE2c-r9 IE); new field3-r9 (of type IE3-r9 IE) is added using NCE.

–
Non-critical extension in v9a0 (Rel-9 correction; green font colour): extension field3-v9a0 is added using NCE, providing an extension of the field value. 


Note: the tagging of the originally new field3-r9 is "r9", as this is the originally complete encoding. The tagging of the extension field is "v9a0", as this is an extension to the originally complete encoding.
–
Critical extension in Rel-10 (Rel-10 frozen, dark red font colour): the IE is reorganised and the non-critical extensions from Rel-9 are incorporated in the root.

Note: the field tagging (field3-r9) is not changed due to the Rel-10 critical extension, as field names should not be changed (the references in procedure text might be affected), although, for instance, a new version of the IE3-r10 (previously IE3-r9) IE is used to incorporate the non-critical extensions from Rel-9. Neither is the tagging of the values in the field1 enumeration (value4-v960) changed nor is the tagging of the alternatives in the field2 choice (field2c-v960) changed.


Note: As the IE1-WithEM-r10 IE is critically extended, further non-critical extension of the (Rel-8) IE1-WithEM IE stopped.
–
Non-critical extension in v1170 (Rel-11 frozen; violet font colour): adding value5-v1170 and value6-v1170 to field1; also: extension field3-v1170 is added using NCE, providing an extension of the field value.

Note: the tagging of the redefined field3-r9 is still "r9", as field names should not be changed (the references in procedure text might be affected). The tagging of the extension field is "v1170", as this is an extension to the redefined complete encoding.
–
Non-critical extension in v12x0 (Rel-12 not frozen; indigo font colour): and field2d-v12x0 choice to field2 (of INTEGER type).

-- /Example 1a/ ASN1START

IE1-WithEM ::=



SEQUENCE {


field1





ENUMERATED {value1, value2, value3, ...,










value4-v960},


field2





CHOICE {



field2a





BOOLEAN,



field2b





IE2b,



...,



field2c-v960



IE2c-r9

},


...,


ie1-WithEM-NCE-v960


IE1-WithEM-NCE-v960


OPTIONAL

}

IE1-WithEM-NCE-v960 ::=

SEQUENCE {


field3-r9




IE3-r9





OPTIONAL,
-- Need OR


ie1-WithEM-NCE-v9a0


IE1-WithEM-NCE-v9a0


OPTIONAL

}

IE1-WithEM-NCE-v9a0 ::=

SEQUENCE {


field3-v9a0




IE3-v9a0




OPTIONAL,
-- Need OR


nonCriticalExt



SEQUENCE {}




OPTIONAL

}

IE1-WithEM-r10 ::=


SEQUENCE {


field1





ENUMERATED {value1, value2, value3, value4-v960, ...,









value5-v1170, value6-v1170},


field2





CHOICE {



field2a





BOOLEAN,



field2b





IE2b,



field2c-v960



IE2c-r9,



...,



field2d-v12x0



INTEGER (0..63)

},


field3-r9




IE3-r10





OPTIONAL,
-- Need OR


...,


ie1-WithEM-NCE-v1170

IE1-WithEM-NCE-v1170

OPTIONAL

}

IE1-WithEM-NCE-v1170 ::=
SEQUENCE {


field3-v1170



IE3-v1170




OPTIONAL,
-- Need OR


nonCriticalExt



SEQUENCE {}




OPTIONAL

}

IE2c-r9 ::=




SEQUENCE {


field1-r9




ENUMERATED {value1, value2, value3, ...}
OPTIONAL

}

-- ASN1STOP

The change legend of the IE3-r9 IE:

–
IE originally defined in Rel-9 and tagged "r9" (Rel-9 frozen, blue font colour) providing the original field1, field2 and field3, those fields are new in Rel-9 and tagged "r9"; there are no extension markers included.


Note: The RSRP-Range IE is an original Rel-8 IE and not tagged.

–
Non-critical extension in v9a0 (Rel-9 correction; green font colour): extension field3-v9a0 is added within the IE3-v9a0 extension IE, providing an extension of the value range in the Quantity-Range-v9a0 extension IE.

–
Critical extension in Rel-10 (Rel-10 frozen, dark red font colour): the IE3-r10 IE is reorganised and the non-critical extensions from Rel-9 are incorporated in the root; field field3-r9 is redefined to type Quantity-Range-r10 IE, incorporating previous v9a0 non-critical extension. The tagging of the original field names is not changed; as field names should not be changed (the references in procedure text might be affected). Two new fields, field4-r10 (of Rel-8 type RRR-Value IE) and field5-r10 (of Rel-10 type Tata-r10 IE), are added in the critical extension.

–
Non-critical extension in v1170 (Rel-11 frozen; violet font colour): the field6-v12 (of Rel-11 type Pipo-r11 IE) is added as a new field in the IE3-v1170 extension IE, which is referenced in non-critical extension of the IE-WithEM-r10 IE (ie1-WithEM-NCE-v1170).
-- /Example 1a/ ASN1START

IE3-r9 ::=




SEQUENCE {


field1-r9




RSRP-Range,


field2-r9




BOOLEAN,


field3-r9




Quantity-Range-r9
}

IE3-v9a0 ::=



SEQUENCE {


field3-v9a0




Quantity-Range-v9a0


OPTIONAL
}

IE3-r10 ::=




SEQUENCE {


field1-r9




RSRP-Range,


field2-r9




BOOLEAN,


field3-r9




Quantity-Range-r10,


field4-r10




RRR-Value,


field5-r10




Tata-r10
}

IE3-v1170 ::= 



SEQUENCE {


field6-r11




Pipo-r11,

}
Quantity-Range-r9 ::=


INTEGER (0..15)

Quantity-Range-v9a0 ::=


INTEGER (16..31)

Quantity-Range-r10 ::=


INTEGER (0..31)

-- ASN1STOP

A.1b
Example 1b: Version tagging

This example shows the IE1-WithEM (Rel-8) IE and how it could be developed and extended through Rel-8 to Rel-12. The extensions are exactly the same is in example 1a, with the difference that a more conservative approach is taken regarding the non-critical extensions. The NCE options in the extension addition IEs IE1-WithEM-NCE-v960, IE1-WithEM-NCE-v9a0 and IE1-WithEM-NCE-v1170 have been removed. Instead, the extension marker in the IE1-WithEM IE is used to add the ie1-WithEM-NCE-v9a0 non-critical extension as a separate v9a0 extension addition (light turquoise shading colour).
The definition of the different IE3 IE versions (IE3-r9, IE3-v9a0, IE3-r10 and IE3-v1170) is the same as in the example 1a above.

-- /Example 1b/ ASN1START

IE1-WithEM ::=



SEQUENCE {


field1





ENUMERATED {value1, value2, value3, ...,










value4-v960},


field2





CHOICE {



field2a





BOOLEAN,



field2b





IE2b,



...,



field2c-v960



IE2c-r9

},


...,


ie1-WithEM-NCE-v960


IE1-WithEM-NCE-v960


OPTIONAL,

ie1-WithEM-NCE-v9a0


IE1-WithEM-NCE-v9a0


OPTIONAL

}

IE1-WithEM-NCE-v960 ::=

SEQUENCE {


field3-r9




IE3-r9





OPTIONAL
-- Need OR


-- NCE option removed

}

IE1-WithEM-NCE-v9a0 ::=

SEQUENCE {


field3-v9a0




IE3-v9a0




OPTIONAL
-- Need OR


-- NCE option removed

}

IE1-WithEM-r10 ::=


SEQUENCE {


field1





ENUMERATED {value1, value2, value3, value4-v960, ...,










value5-v1170, value6-v1170},


field2





CHOICE {



field2a





BOOLEAN,



field2b





IE2b,



field2c-v960



IE2c-r9,



...,



field2d-v12x0



INTEGER (0..63)

},


field3-r9




IE3-r10





OPTIONAL,
-- Need OR


...,


ie1-WithEM-NCE-v1170

IE1-WithEM-NCE-v1170

OPTIONAL

}

IE1-WithEM-NCE-v1170 ::=
SEQUENCE {


field3-v1170



IE3-v1170




OPTIONAL
-- Need OR


-- NCE option removed

}

IE2c-r9 ::=




SEQUENCE {


field1-r9




ENUMERATED {value1, value2, value3, ...}
OPTIONAL

}

-- ASN1STOP

A.2
Example 2: Open sequence test
The following ASN.1 example was used to test the proposed scheme for non-critical extension, where repeated non-critical extensions are used within a single extension addition following the extension marker in an IE. This was proposed by the EUTRA RRC rapporteur in relation to issue 2 and proposal 2.1.

The idea is to allow a grouping of non-critical extension from several releases/versions of the specification into a single extension addition. It would potentially have de advantage of avoiding the PER overhead associated with separate extension additions for each release/version of the protocol. However, as the test 1 below shows, this kind of reuse of the extension additions, allowing later extensions in the encoding, is not backward compatible with a PER decoder using an earlier release/version of the protocol.
If the problem with the backward compatibility could be resolved, the proposed scheme could be quite beneficial reducing the PER overhead in messages and IEs where several non-critical extensions are introduced at different stage. The example below is partly the same as the IE1-WithEM IE in example 1a above. The same proposed scheme for non-critical extension is used in both cases.

A more conservative approach is shown in the example 1b above, which avoids the problem using multiple extension additions following the extension marker instead of the idea with NCE containers with in a single extension addition.

NOTE:
The ASN.1 code lines in red font colour have been included in this example in order to make it possible to compile and test. The IE1-WithEM IE is defined in two versions: the early IE1-WithEM-v10x0 IE and the later IE1-WithEM-v13x0 IE, representing two development stages. The backward compatibility test is performed by encoding the IE using the later version and decoding the same IE using the early version. Unless the decoding produces the same results (with exception for the later, unknown, IE1-NCE-Group1-v130 extension IE), the test has failed.
-- ASN1START

EUTRA-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- ASN1STOP

-- /Example 2/ ASN1START

-- ASN1START

IE1-WithEM-v10x0 ::=




SEQUENCE {


field1








ENUMERATED {value1, value2, value3, ...,













value4-v9x0},


field2








INTEGER,


...,


ie1-NCE-Group1






IE1-NCE-Group1-v10x0


OPTIONAL,


-- A second NCE group, added when a late correction was needed


ie1-NCE-Group2






IE1-NCE-Group2




OPTIONAL

}

IE1-WithEM-v13x0 ::=




SEQUENCE {


field1








ENUMERATED {value1, value2, value3, ...,













value4-v9x0, value5-v11x0, value6-v11x0},


field2








INTEGER,


...,


ie1-NCE-Group1






IE1-NCE-Group1-v13x0


OPTIONAL,


-- A second NCE group, added when a late correction was needed


ie1-NCE-Group2






IE1-NCE-Group2




OPTIONAL

}

IE1-NCE-Group1-v10x0 ::=



SEQUENCE {


field3-v9x0







IE3-v9x0





OPTIONAL,
-- Need OR


nonCriticalExt






SEQUENCE {}





OPTIONAL
-- Need OP

}

IE1-NCE-Group1-v13x0 ::=



SEQUENCE {


field3-v9x0







IE3-v9x0





OPTIONAL,
-- Need OR


v130-NonCriticalExt





IE1-NCE-Group1-v130



OPTIONAL
-- Need OP

}

IE1-NCE-Group1-v130 ::=




SEQUENCE {


field2d-v13x0ext





IE2d-v13x0ext




OPTIONAL,
-- Need OR


field4-v13x0






IE4-v13x0





OPTIONAL,
-- Need OR


nonCriticalExt






SEQUENCE {}





OPTIONAL
-- Need OP

}

IE1-NCE-Group2 ::=





SEQUENCE {


-- NCE group used for late corrections


field5-v10x0






INTEGER






OPTIONAL,
-- Need OR


nonCriticalExt






SEQUENCE {}





OPTIONAL
-- Need OP

}

IE3-v9x0 ::=






SEQUENCE {


field1








SequenceOfInt,


field2








BOOLEAN

}

IE2d-v13x0ext ::=





SEQUENCE {


field1








SequenceOfInt




OPTIONAL

}

IE4-v13x0 ::=






SEQUENCE {


field1








SequenceOfInt




OPTIONAL

}

-- ASN1STOP

-- ASN1START

SequenceOfInt ::=





SEQUENCE (SIZE (1..4)) OF INTEGER (0..63)

END

-- ASN1STOP

A.2.1
Example 2; test 1: Backward compatibility including late extension
Encoding of IE1-WithEM-v13x0 with the following value (with the NCE v130-NonCriticalExt present in IE1-NCE-Group1-v13x0):

value IE1-WithEM-v13x0 ::= 

{

  field1 value4-v9x0,

  field2 79,

  ie1-NCE-Group1 

  {

    field3-v9x0 

    {

      field1 

      {

        46,

        62,

        45

      },

      field2 TRUE

    },

    v130-NonCriticalExt 

    {

      field2d-v13x0ext 

      {

        field1 

        {

          1

        }

      },

      field4-v13x0 

      {

        field1 

        {

          47,

          56

        }

      }

    }

  },

  ie1-NCE-Group2 

  {

    field5-v10x0 136

  }

}

Hex:
C0 00 A7 81 C1 FA EF AD E8 0D BF 80 01 20 20 08 80 00
Decoding with IE1-WithEM-v10x0 fails with the following error message:

Error encountered decoding message.

Value misencoded or length wrong value; check PDU #1 'IE1-WithEM-v10x0'.

Decoding with IE1-WithEM-v10x0 fails, apparently because there is a misalignment in length between the indicated length of the ie1-NCE-Group1 extension addition and the actual encoding.

The v10x0 decoder expects an empty sequence in the IE1-NCE-Group1-v10x0, if the nonCriticalExt field is present. The empty sequence is not expected to generate any bits in the encoding. However, the encoding was performed with a v13x0 encoder, based on the IE1-NCE-Group1-v13x0, with the v130-NonCriticalExt field (NCE) present. The v130-NonCriticalExt field is 27 bits (≈ 3½ octets) in this example, which causes the misalignment between the indicated length of the ie1-NCE-Group1 extension addition and the actual encoding, the way the v10x0 decoder expects it.

The test was performed using the ASN.1 tool: OneViewer Version 2.1.0 from Red Packet Technologies Pty Ltd; http://redpackettech.com.
A.2.1
Example2; test 2: Backward compatibility excluding late extension

Encoding of IE1-WithEM-v13x0 with the following value (with the NCE v130-NonCriticalExt absent in IE1-NCE-Group1-v13x0):

value IE1-WithEM-v13x0 ::= 

{

  field1 value4-v9x0,

  field2 79,

  ie1-NCE-Group1 

  {

    field3-v9x0 

    {

      field1 

      {

        46,

        62,

        45

      },

      field2 TRUE

    }

  },

  ie1-NCE-Group2 

  {

    field5-v10x0 136

  }

}

Hex:
C0 00 A7 81 C0 EA EF AD 81 20 20 08 80 00
Decoding with IE1-WithEM-v10x0 results in the following value:

value IE1-WithEM-v10x0 ::= 

{

  field1 value4-v9x0,

  field2 79,

  ie1-NCE-Group1 

  {

    field3-v9x0 

    {

      field1 

      {

        46,

        62,

        45

      },

      field2 TRUE

    }

  },

  ie1-NCE-Group2 

  {

    field5-v10x0 136

  }

}

Results OK! The test is successful.

A.3
Example 3: Anchoring of non-critical extensions
The following example shows the proposed principle to use when anchoring, in this case, two non-critical extensions of the CQI-ReportPeriodic IE and the SchedulingRequestConfig IE. Neither of those IEs includes the extension marker, therefore the extensions need to be anchored in a parent IE. In this case, the PhysicalConfigDedicated IE is used to anchor these extensions. The PhysicalConfigDedicated IE is a parent to the CQI-ReportConfig IE, in turn the parent to the CQI-ReportPeriodic IE, and the SchedulingRequestConfig IE.
The example with the CQI-ReportPeriodic IE is based on the 36.331 CR0247 (R2-095321), where the corrections have been adapted to the principles applied in the examples 1a and 1b above (except for the proposal related to issue 2, proposal 2.1). The example with the SchedulingRequestConfig IE is made up in order to show the principles for anchoring this kind of non-critical extensions. (The baseline is TS 36.331 v8.6.0, June 2006.)
The principle is that extension IE to the CQI-ReportPeriodic IE and the SchedulingRequestConfig IE are created, within the respective sub-clause:
–
The CQI-ReportPeriodic-v9x0 extension IE introduces the new cqi-Mask-r9 field in the CQI-ReportPeriodic IE. A link to this extension IE is created via the CQI-ReportConfig-v9x0 extension IE.
–
In a similar manner, the SchedulingRequestConfig-v9x0 extension IE introduces the new (made up) src-NewField-r9 field in the SchedulingRequestConfig IE.
–
A physicalConfigDedicated-NCE-v9x0 NCE is created in the PhysicalConfigDedicated IE, utilising the extension marker. References to both the CQI-ReportConfig-v9x0 extension IE and the SchedulingRequestConfig-v9x0 extension IE are placed in the physicalConfigDedicated-NCE-v9x0 NCE. Until Rel-9 is frozen, further extension IEs can be added into the NCE, if required.
–
All the extension IEs have been marked OPTIONAL with a need statement in this example. It seems reasonable, as the corresponding original IEs are also marked OPTIONAL. If the original IE is not present in a particular encoding of the PhysicalConfigDedicated IE, the corresponding extension IE should not be present either. 

Note: Some care is needed regarding the need statements, because the Rel-9 UE behaviour might be different in case of absence of the extension IE when the original IE is present (legacy sending entity) and in case of the extension IE present, but the new field inside of it is absent (Rel-9 capable sending entity; new field intentionally absent). This aspect has however not been treated in the Email discussion and is considered out of scope in this context.
–
The physicalConfigDedicated-NCE-v9x0 NCE itself is marked OPTIONAL, but without a need statement. This is intentional and the idea is that the presence of the NCE shall not carry any semantic information; it is only a container of extension IEs. If all the extension IEs are absent, the NCE should also be absent. Including an empty NCE in the encoding would just be a waste of PER overhead. At least two octets would be wasted. In order to allow the NCE to be removed when not needed in the encoding, it is essential that the presence or absence of it is not semantically significant.
The proposed changes to the specification in order to introduce these extensions are shown below using change marks (with TS 36.331 v8.6.0, June 2006, as baseline):

–
CQI-ReportConfig
The IE CQI-ReportConfig is used to specify the CQI reporting configuration.

CQI-ReportConfig information elements
-- /Example 3/ ASN1START

CQI-ReportConfig ::=



SEQUENCE {


cqi-ReportModeAperiodic



ENUMERATED {












rm12, rm20, rm22, rm30, rm31,












spare3, spare2, spare1} OPTIONAL, 


-- Need OR


nomPDSCH-RS-EPRE-Offset



INTEGER (-1..6),


cqi-ReportPeriodic




CQI-ReportPeriodic

OPTIONAL 



-- Need ON

}

CQI-ReportConfig-v9x0 ::=


SEQUENCE {


cqi-ReportPeriodic-v9x0



CQI-ReportPeriodic-v9x0


OPTIONAL

-- Need ON
}

CQI-ReportPeriodic ::=


CHOICE {


release






NULL,


setup







SEQUENCE {



cqi-PUCCH-ResourceIndex



INTEGER (0.. 1185),



cqi-pmi-ConfigIndex




INTEGER (0..1023),



cqi-FormatIndicatorPeriodic


CHOICE {




widebandCQI






NULL,




subbandCQI






SEQUENCE {




k








INTEGER (1..4)




}



},



ri-ConfigIndex





INTEGER (0..1023) 
OPTIONAL, 



-- Need OR



simultaneousAckNackAndCQI


BOOLEAN


}

}

CQI-ReportPeriodic-v9x0 ::=


SEQUENCE {


cqi-Mask-r9






ENUMERATED {true}


OPTIONAL
 -- Cond cqi-Setup
}

-- ASN1STOP

	CQI-ReportConfig field descriptions

	cqi-PUCCH-ResourceIndex

Parameter 
[image: image1.wmf](2)

PUCCH

n

, see TS 36.213 [23, 7.2].

	cqi-pmi-ConfigIndex

Parameter: CQI/PMI Periodicity and Offset Configuration Index ICQI/PMI, see TS 36.213 [23, tables 7.2.2-1A and 7.2.2-1C].

	ri-ConfigIndex

Parameter: RI Config Index IRI, see TS 36.213 [23, 7.2.2-1B].

	K

Parameter: K, see TS 36.213 [23, 7.2.2].

	cqi-FormatIndicatorPeriodic

Parameter: PUCCH CQI Feedback Type, see TS 36.213 [23, table 7.2.2-1]. Depending on transmissionMode, reporting mode is implicitly given from the table.

	simultaneousAckNackAndCQI

Parameter: Simultaneous-AN-and-CQI. see TS 36.213 [23, 10.1] TRUE indicates that simultaneous transmission of ACK/NACK and CQI is allowed.

	cqi-ReportModeAperiodic

Parameter: reporting mode. Value rm12 corresponds to Mode 1-2, rm20 corresponds to Mode 2-0, rm22 corresponds to Mode 2-2 etc. PUSCH reporting modes are described in TS 36.213 [23, 7.2.1].

	nomPDSCH-RS-EPRE-Offset

Parameter: 
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 see TS 36.213 [23, 7.2.3]. Actual value = IE value * 2 [dB].

	cqi-Mask-r9
Limits CQI/PMI/RI reports to the on-duration period of the DRX cycle, see TS 36.321 [6].


	Conditional presence
	Explanation

	cqi-Setup
	The field is optionally present if the cqi-ReportPeriodic is present and set to ‘setup’; need OR. The field is not present otherwise.


–
PhysicalConfigDedicated
The IE PhysicalConfigDedicated is used to specify the UE specific physical channel configuration.

PhysicalConfigDedicated information element
-- /Example 3/ ASN1START

PhysicalConfigDedicated ::=


SEQUENCE {


pdsch-ConfigDedicated



PDSCH-ConfigDedicated


OPTIONAL,

-- Need ON


pucch-ConfigDedicated



PUCCH-ConfigDedicated


OPTIONAL,

-- Need ON


pusch-ConfigDedicated



PUSCH-ConfigDedicated


OPTIONAL,

-- Need ON


uplinkPowerControlDedicated


UplinkPowerControlDedicated

OPTIONAL,

-- Need ON


tpc-PDCCH-ConfigPUCCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON

tpc-PDCCH-ConfigPUSCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


cqi-ReportConfig




CQI-ReportConfig



OPTIONAL,

-- Need ON


soundingRS-UL-ConfigDedicated

SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need ON


antennaInfo






CHOICE {



explicitValue





AntennaInfoDedicated,



defaultValue





NULL


}

OPTIONAL,
















-- Need ON


schedulingRequestConfig



SchedulingRequestConfig 

OPTIONAL, 

-- Need ON


...,

physicalConfigDedicated-NCE-v9x0
PhysicalConfigDedicated-NCE-v9x0
OPTIONAL
}

PhysicalConfigDedicated-NCE-v9x0 ::= SEQUENCE {


cqi-ReportConfig-v9x0



CQI-ReportConfig-v9x0


OPTIONAL

-- Need ON

schedulingRequestConfig-v9x0

SchedulingRequestConfig-v9x0
OPTIONAL

-- Need ON

}

-- ASN1STOP

	PhysicalConfigDedicated field descriptions

	antennaInfo

A choice is used to indicate whether the antennaInfo is signalled explicitly or set to the default antenna configuration as specified in section 9.2.4.

	tpc-PDCCH-ConfigPUCCH

PDCCH configuration for power control of PUCCH using format 3/3A, see TS 36.212 [22].

	tpc-PDCCH-ConfigPUSCH

PDCCH configuration for power control of PUSCH using format 3/3A, see TS 36.212 [22].


–
SchedulingRequestConfig
The IE SchedulingRequestConfig is used to specify the Scheduling Request related parameters

SchedulingRequestConfig information element
-- /Example 3/ ASN1START

SchedulingRequestConfig ::=


CHOICE {


release







NULL,


setup







SEQUENCE {



sr-PUCCH-ResourceIndex



INTEGER (0..2047),


sr-ConfigIndex





INTEGER (0..155),



dsr-TransMax





ENUMERATED {













n4, n8, n16, n32, n64, spare3, spare2, spare1}


}

}

SchedulingRequestConfig-v9x0 ::=
SEQUENCE {


src-NewField-r9





INTEGER (0..31)





OPTIONAL
-- Need OR
}

-- ASN1STOP

	SchedulingRequestConfig field descriptions

	sr-PUCCH-ResourceIndex

Parameter: 
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SRI

PUCCH,
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. see TS 36.213 [23, 10.1].

	sr-ConfigIndex
Parameter
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. See TS 36.213 [23,10.1].

	dsr-TransMax

Parameter for SR transmission in TS 36.321 [6, 5.4.4]. The value n4 corresponds to 4 transmissions, n8 corresponds to 8 transmissions and so on.

	src-NewField-r9

Fictitious new SRC parameter.


A.4
Example 4: Extension of the UE-EUTRA-Capability IE
The following example shows some of the proposed principles for extending the UE capability information:
–
The AccessStratumRelease IE is an enumeration. The new rel9 and rel10 release indicators are introduced replacing existing spare values. When the spare values have been all used up, additional values can be added after the extension marker. This is all according to the proposal 6.1.

–
The UE-EUTRA-Capability-NCE-v9x0 and UE-EUTRA-Capability-NCE-v10x0 NCEs are introduced using the previously agreed nesting of NCEs in the non-critical extensions at the end of a message, or in this case, at the end of an encoding to be contained in an octet string in the UE-CapabilityRAT-ContainerList IE.


Note: A slight renaming of the NCEs is proposed to align with the proposed naming in other places in this document.
–
New UE capability fields and extension UE capability fields are generally placed in an extension IE together with the corresponding main UE capability IE of that category. The tagging of those fields uses the "r9" tag (for new fields) and the "vNx0" tag (for extension fields), as described in other places in this document. This is according to the proposal 6.2.

Note: The "vNx0" tags should in an actual case be replaced by the version numbers where the Rel-9 and Rel-10 are frozen. This is not shown in this example.

–
The (made up) RLC-Parameters-r10 IE is introduced as a potential new UE capability category in Rel-10 (as an example). This is also in line with to the proposal 6.2.
–
The overall Rel-8 UE category is indicated at top level in the UE-EUTRA-Capability IE. A ue-Category-v10x0 extension field is included (as an example) in the UE-EUTRA-Capability-NCE-v10x0 NCE, providing an optional encoding of four new (Rel-10) UE categories. (It is assumed that a UE indicating one of these Rel-10 UE categories shall also indicate a Rel-8 UE category. This is for backward compatibility reasons, in case there are network entities not capable to comprehend the Rel-10 extension.) This is to some degree an exception to the proposal 6.2, as the UE category was originally signalled at the top level in the UE-EUTRA-Capability IE.
The made up changes to the specification (as an example) in order to introduce these extensions are shown below using change marks (with TS 36.331 v8.7.0, September 2006, as baseline). Separate change marks have been used for the Rel-9 and the Rel-10 changes. The changes to the field descriptions are not shown:

–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.

UE-EUTRA-Capability information element
-- /Example 4/ ASN1START

UE-EUTRA-Capability ::=



SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..5),


pdcp-Parameters





PDCP-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measParameters





MeasParameters,


featureGroupIndicators



BIT STRING (SIZE (32))



OPTIONAL,


interRAT-Parameters




SEQUENCE {



utraFDD







IRAT-ParametersUTRA-FDD



OPTIONAL,



utraTDD128






IRAT-ParametersUTRA-TDD128



OPTIONAL,



utraTDD384






IRAT-ParametersUTRA-TDD384



OPTIONAL,



utraTDD768






IRAT-ParametersUTRA-TDD768



OPTIONAL,



geran







IRAT-ParametersGERAN




OPTIONAL,



cdma2000-HRPD





IRAT-ParametersCDMA2000-HRPD


OPTIONAL,



cdma2000-1xRTT





IRAT-ParametersCDMA2000-1XRTT


OPTIONAL


},


ue-EUTRA-Capability-NCE-v9x0

UE-EUTRA-Capability-NCE-v9x0

OPTIONAL

}

UE-EUTRA-Capability-NCE-v9x0 ::=
SEQUENCE {


v9x0NonCriticalExtensions


SEQUENCE {



phyLayerParameters-v9x0



PhyLayerParameters-v9x0



OPTIONAL,



interRAT-Parameters-v9x0


SEQUENCE {




utraFDD-v9x0





IRAT-ParametersUTRA-FDD-v9x0

OPTIONAL,




cdma2000-e1xCsfb-r9




IRAT-ParametersCDMA2000-e1xCsfb-r9
OPTIONAL



}


},


ue-EUTRA-Capability-NCE-v10x0

UE-EUTRA-Capability-NCE-v10x0

OPTIONAL

}
UE-EUTRA-Capability-NCE-v10x0 ::=
SEQUENCE {


v10x0NonCriticalExtensions


SEQUENCE {



ue-Category-v10x0




INTEGER (6..9)





OPTIONAL,


rlc-Parameters-r10




RLC-Parameters-r10




OPTIONAL,


rf-Parameters-v10x0




RF-Parameters-v10x0




OPTIONAL

},


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}
AccessStratumRelease ::=


ENUMERATED {











rel8, rel9, rel10, spare5, spare4, spare3,











spare2, spare1, ...}

PDCP-Parameters ::=




SEQUENCE {


supportedROHC-Profiles



SEQUENCE {



profile0x0001





BOOLEAN,



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0101





BOOLEAN,



profile0x0102





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


maxNumberROHC-ContextSessions

ENUMERATED {












cs2, cs4, cs8, cs12, cs16, cs24, cs32,












cs48, cs64, cs128, cs256, cs512, cs1024,












cs16384, spare2, spare1}



DEFAULT cs16,


...

}

RLC-Parameters-r10 ::=



SEQUENCE {


-- (Example) New category of RLC parameters in v10x0
}

PhyLayerParameters ::=



SEQUENCE {


ue-TxAntennaSelectionSupported

BOOLEAN,


ue-SpecificRefSigsSupported


BOOLEAN

}

PhyLayerParameters-v9x0 ::=


SEQUENCE {


-- (Example) Additional physical layer parameters in v9x0
}

RF-Parameters ::=




SEQUENCE {


supportedBandListEUTRA



SupportedBandListEUTRA

}

RF-Parameters-v10x0 ::=



SEQUENCE {


-- (Example) Additional RF parameters in v10x0
}

SupportedBandListEUTRA ::=


SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA 

SupportedBandEUTRA ::=



SEQUENCE {


bandEUTRA






INTEGER (1..64),


halfDuplex






BOOLEAN

}

MeasParameters ::=




SEQUENCE {


bandListEUTRA





BandListEUTRA

}

BandListEUTRA ::=




SEQUENCE (SIZE (1..maxBands)) OF BandInfoEUTRA 

BandInfoEUTRA ::=




SEQUENCE {


interFreqBandList




InterFreqBandList,


interRAT-BandList




InterRAT-BandList

OPTIONAL

}

InterFreqBandList ::=



SEQUENCE (SIZE (1..maxBands)) OF InterFreqBandInfo

InterFreqBandInfo ::=



SEQUENCE {


interFreqNeedForGaps



BOOLEAN

}

InterRAT-BandList ::=



SEQUENCE (SIZE (1..maxBands)) OF InterRAT-BandInfo

InterRAT-BandInfo ::=



SEQUENCE {


interRAT-NeedForGaps



BOOLEAN

}

IRAT-ParametersUTRA-FDD ::=


SEQUENCE {


supportedBandListUTRA-FDD


SupportedBandListUTRA-FDD

}

IRAT-ParametersUTRA-FDD-v9x0 ::=
SEQUENCE {


-- (Example) Additional inter-RAT UTRA-FDD parameters in v9x0
}

SupportedBandListUTRA-FDD ::=

SEQUENCE (SIZE (1..maxBands)) OF SupportedBandUTRA-FDD 

SupportedBandUTRA-FDD ::=


ENUMERATED {











bandI, bandII, bandIII, bandIV, bandV, bandVI,











bandVII, bandVIII, bandIX, bandX, bandXI,











bandXII, bandXIII, bandXIV, bandXV, bandXVI, ...}

IRAT-ParametersUTRA-TDD128 ::=

SEQUENCE {


supportedBandListUTRA-TDD128

SupportedBandListUTRA-TDD128

}

SupportedBandListUTRA-TDD128 ::=
SEQUENCE (SIZE (1..maxBands)) OF SupportedBandUTRA-TDD128 

SupportedBandUTRA-TDD128 ::=

ENUMERATED {











a, b, c, d, e, f, g, h, i, j, k, l, m, n,











o, p, ...}

IRAT-ParametersUTRA-TDD384 ::=

SEQUENCE {


supportedBandListUTRA-TDD384

SupportedBandListUTRA-TDD384

}

SupportedBandListUTRA-TDD384 ::=
SEQUENCE (SIZE (1..maxBands)) OF SupportedBandUTRA-TDD384 

SupportedBandUTRA-TDD384 ::=

ENUMERATED {












a, b, c, d, e, f, g, h, i, j, k, l, m, n,












o, p, ...}

IRAT-ParametersUTRA-TDD768 ::=

SEQUENCE {


supportedBandListUTRA-TDD768

SupportedBandListUTRA-TDD768

}

SupportedBandListUTRA-TDD768 ::=
SEQUENCE (SIZE (1..maxBands)) OF SupportedBandUTRA-TDD768 

SupportedBandUTRA-TDD768 ::=

ENUMERATED {











a, b, c, d, e, f, g, h, i, j, k, l, m, n,











o, p, ...}

IRAT-ParametersGERAN ::=


SEQUENCE {


supportedBandListGERAN



SupportedBandListGERAN,


interRAT-PS-HO-ToGERAN



BOOLEAN

}

SupportedBandListGERAN ::=


SEQUENCE (SIZE (1..maxBands)) OF SupportedBandGERAN 

SupportedBandGERAN ::=



ENUMERATED {











gsm450, gsm480, gsm710, gsm750, gsm810, gsm850,











gsm900P, gsm900E, gsm900R, gsm1800, gsm1900,











spare5, spare4, spare3, spare2, spare1, ...}

IRAT-ParametersCDMA2000-HRPD ::=
SEQUENCE {


supportedBandListHRPD



SupportedBandListHRPD,


tx-ConfigHRPD





ENUMERATED {single, dual},


rx-ConfigHRPD





ENUMERATED {single, dual}

}

SupportedBandListHRPD ::=


SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF BandclassCDMA2000

IRAT-ParametersCDMA2000-1XRTT ::=
SEQUENCE {


supportedBandList1XRTT



SupportedBandList1XRTT,


tx-Config1XRTT





ENUMERATED {single, dual},


rx-Config1XRTT





ENUMERATED {single, dual}

}

IRAT-ParametersCDMA2000-e1xCsfb-r9 ::= SEQUENCE {


enhancedCsfbOneXRTT


ENUMERATED {supported},


enhancedCsfbOneXRTTWithPsho
ENUMERATED {supported}
}
SupportedBandList1XRTT ::=


SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF BandclassCDMA2000

-- ASN1STOP
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