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1	Introduction
 
The following contribution is to describe options on how the field FeatureCombination-r17 should be extended for future use. The discussion pertains to ASN.1 RIL Issue E126.
[bookmark: _Ref178064866]2	Discussion
In the current version of the Rel-17 38.331 specification the field pertaining to configured feature combinations for RA indication (R2-2204241, CR 2951) uses the below construct:
---
–	FeatureCombination
The IE FeatureCombination indicates a combination of features to be associated with a RA partition (i.e. an instance of FeatureCombinationPreambles).
FeatureCombination information element
-- ASN1START
-- TAG-FEATURECOMBINATION-START

FeatureCombination -r17 ::=	SEQUENCE {
	redCap								ENUMERATED {true} 									OPTIONAL,	-- Need R
	smallData							ENUMERATED {true} 									OPTIONAL, 	-- Need R
	sliceGroup							SliceGroupList-r17  								OPTIONAL,	-- Need R
	covEnh								ENUMERATED {true} 									OPTIONAL, 	-- Need R
	laterThanRel17Features              ENUMERATED {true} 									OPTIONAL, 	-- Need R 
	...
}

SliceGroupList-r17 ::=						SEQUENCE (SIZE (1..999)) OF SliceGroupID-r17

SliceGroupID-r17 ::=						BIT STRING (SIZE(8))


-- Editor’s Note: Up to WI Slicing to conclude on the content and use of SliceGroupList and/or SliceGroupID

-- TAG-FEATURECOMBINATION-STOP
-- ASN1STOP

	laterThanRel17Features
If present, this field indicates that features introduced later than Rel-17 are part of this feature combination. A UE which does not support such features shall not use the associated featureCombinationPreambles. 


---

In the above, the field laterThanRel17Features was introduced to simplify the signalling construct and description in such way as instead of describing cases when a UE shall ignore a combination/s if there are fields that UE does not comprehend in future releases of the specification, the presence of a single field marker would achieve this.

However, the result in future releases is that for each new release introducing new combinations, an additional laterThanRelXXFeatures would be needed. The tricky part is that this “laterThanRelXXFeature” field should be maintained and also the field description should be also maintained for each release.

Example: 
-- ASN1START
-- TAG-FEATURECOMBINATION-START
 
FeatureCombination-r17 ::=    SEQUENCE {
       redCap                                   ENUMERATED {true}                  OPTIONAL,      -- Need R
       smallData                                ENUMERATED {true}                  OPTIONAL,      -- Need R
       sliceGroup                               SliceGroupList-r17                 OPTIONAL,      -- Need R
       covEnh                                   ENUMERATED {true}                  OPTIONAL,      -- Need R
       laterThanRel17Features                   ENUMERATED {true}                  OPTIONAL,      -- Need R 
       ...,
       [[
        feature1                            ENUMERATED {true}                      OPTIONAL,      -- Need R
        feature2                            ENUMERATED {true}                      OPTIONAL,      -- Need R
        laterThanRel18Feature               ENUMERATED {true}                      OPTIONAL,      -- Need R
       ]]
}
 
SliceGroupList-r17 ::=                                   SEQUENCE (SIZE (1..999)) OF SliceGroupID-r17
 
 
 
-- Editor’s Note: Up to WI Slicing to conclude on the content and use of SliceGroupList and/or SliceGroupID
 
-- TAG-FEATURECOMBINATION-STOP
-- ASN1STOP
 
Current solution for the FeatureCombination IE implies that for each new release introducing new combinations, an additional laterThanRelXXFeatures would be needed. The issue part is that this “laterThanRelXXFeature” field should be maintained and also the field description should be also maintained for each release.

Use of extension marker only:

In RAN2 there have been discussions on alternatives, for instance the use of an extension marker “…”. However, by using the extension marker, while only in future this would give additional overhead, legacy UEs will not be able to read anything after the extension mark (‘…’) and may thus incorrectly use a RACH partition that may come with additional future limitations. Additionally, a solution that uses the extension marker consumes approximately 2 extra octets each time a feature-comb with a feature appearing after the “…” is transmitted and thus introduces unnecessary overhead.

With the simple use of a non-critical extension in the FeatureCombination IE legacy UEs will not be able to read anything after the extension mark (‘…’) and may thus incorrectly use a RACH partition that may come with additional future limitations.

Use with spare values:

In discussing the alternative of defining spares RAN2 did not reach any conclusion on how many spares one would need to add in this release and thus what the limitation and overhead that number would bring. I.e, there was no conclusion possible on a suitable limit to the overhead, i.e. the bit-cost already introduced in Rel-17 versus a limit in number of spares to use for future feature combinations.

However, one can say that not many new features are expected to be using the RACH partitioning in the feature and thus a reasonable number of spare bits can solve the issue. Also, one benefits of this solution is that there is not maintenance of fields or field descriptions in each release, and this make like easier in a future compatibility point of view.

Example:
-- ASN1START
-- TAG-FEATURECOMBINATION-START
 
FeatureCombination-r17 ::=    SEQUENCE (SIZE (1..maxFeatures-r17)) OF RachFeaturesInfo-r17              OPTIONAL, -- Need R 
 
RachFeaturesInfo-r17 ::= SEQUENCE {
   rachFeatures-r17        ENUMERATED {redcap, smallData, slice, covEnh, spare12, spare11, spare10, spare9, 
                            spare8, spare7, spare6, spare5, spare4, spare3,spare2,spare1}              OPTIONAL, -- Need R
   sliceGroupList-r17 ::=              SEQUENCE (SIZE (1..999)) OF SliceGroupID-r17        OPTIONAL, -- Need R
 
}
 
-- Editor’s Note: Up to WI Slicing to conclude on the content and use of SliceGroupList and/or SliceGroupID
 
-- TAG-FEATURECOMBINATION-STOP
-- ASN1STOP
 
	RachFeaturesInfo field descriptions

	rachFeatures
This field indicates which features are part of this feature combination. If this field is configured with value spare, the UE shall discard (and not use) the FeatureCombinationPreamble IE.

	siiceGroupList
This field indicate which slice group(s) are part of this feature combination. The network does configure this field only when the value slice is indicated in rachFeature-r17.



The use of a SEQUENCE with spare values allows to have future compatibility without the need to maintain fields or field descriptions in each release where a new feature within FeatureCombination IE is introduced.
It is expected that not many new features are expected to be using the RACH partitioning in the future and thus a reasonable number of spare bits can solve the issue.

RAN2 to adopt the solution with spare bits for future extension of the FeatureCombination IE.
[bookmark: _Ref189046994]3 Conclusion
According to Section 2, the following observations are made:
1. Current solution for the FeatureCombination IE implies that for each new release introducing new combinations, an additional laterThanRelXXFeatures would be needed. The issue part is that this “laterThanRelXXFeature” field should be maintained and also the field description should be also maintained for each release.
With the simple use of a non-critical extension in the FeatureCombination IE legacy UEs will not be able to read anything after the extension mark (‘…’) and may thus incorrectly use a RACH partition that may come with additional future limitations.
The use of a SEQUENCE with spare values allows to have future compatibility without the need to maintain fields or field descriptions in each release where a new feature within FeatureCombination IE is introduced.
It is expected that not many new features are expected to be using the RACH partitioning in the future and thus a reasonable number of spare bits can solve the issue.
Also, the following proposals are formulated:
1. RAN2 to adopt the solution with spare bits for future extension of the FeatureCombination IE.
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