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[bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK37]1	Introduction
This document is a company contribution related to the following email discussion launched after RAN2#111-e, as summarised in [1]:
[Post111-e][901][NR16] Extension scenarios for ToAddMod lists (Mediatek)
	Scope: Continue discussion started in AT111-e [013] based on R2-2006915. Converge and settle details.
	Intended outcome: Agreeable CR or Report or both
	Deadline: long
During the discussion, a point related to ToRelease list extensions was raised but not fully resolved.  This document analyses the cases in question and proposes a way forward.
[bookmark: OLE_LINK41][bookmark: OLE_LINK16][bookmark: OLE_LINK24][bookmark: OLE_LINK17]2	Discussion: ToRelease lists in case C2
2.1 Redundant ToRelease list
“Case C2” from the email discussion refers to the situation where the size of a list is extended and fields are added to the list element structure, with no extension marker available.  The conclusion of the discussion was to introduce two new sets of lists, a “SizeExt” list to extend the size and a parallel “Ext” list to hold the new fields, as shown in the following example from [2]:
-- /example 3/ ASN1START

ContainingStructure ::=             SEQUENCE {
    listElementToAddModList             SEQUENCE (SIZE (1..maxNrofListElements)) OF ListElement             OPTIONAL,    -- Need N
    listElementToReleaseList            SEQUENCE (SIZE (1..maxNrofListElements)) OF ListElementId           OPTIONAL,    -- Need N
    ...,
    [[
    -- Non-critical extension lists
    listElementToAddModListSizeExt-rN   SEQUENCE (SIZE (1..maxNrofListElementsDiff-rN)) OF ListElement      OPTIONAL,    -- Need N
    listElementToReleaseListSizeExt-rN  SEQUENCE (SIZE (1..maxNrofListElements-rN)) OF ListElementId-rN     OPTIONAL,    -- Need N
    -- Parallel lists with maxNrofListElements-rN = maxNrofListElements + maxNrofListElementsDiff
    listElementToAddModListExt-rN       SEQUENCE (SIZE (1..maxNrofListElements-rN)) OF ListElementExt-rN    OPTIONAL,    -- Need N
    listElementToReleaseListExt-rN      SEQUENCE (SIZE (1..maxNrofListElements-rN)) OF ListElementId-rN     OPTIONAL     -- Need N
    ]]
}

ListElement ::=                      SEQUENCE {
    elementId                            ListElementId,
    field1                               INTEGER (0..3),
    field2                               ENUMERATED { value1, value2, value3 }
}

ListElementExt-rN ::=                SEQUENCE {
    -- Field description should indicate that if the elementId-vNxy is present, the elementId (without suffix) is ignored
    elementId-vNxy                       ListElementId-vNxy                                                 OPTIONAL,    -- Need S
    field3-rN                            BIT STRING (SIZE (8))                                              OPTIONAL     -- Need R
}

ListElementId ::= INTEGER (0..maxNrofListElements-1)

ListElementId-rN ::= INTEGER (0..maxNrofListElements-rN-1)

ListElementId-vNxy ::= INTEGER (maxNrofListElements..maxNrofListElements-rN-1)

-- ASN1STOP

The peculiar point here is that the listElementToReleaseListSizeExt-rN and the listElementToReleaseExt-rN have the same type: SEQUENCE (SIZE (1..maxNrofListElements-rN)) OF ListElementId-rN.  A release N UE needs to understand both fields, so it seems that the network has two ways to release a list entry using the Rel-N ID format.  One of the ToRelease lists appears to be redundant.
Observation 1: In example 3 of the proposed section A.4.3.x, the two extended ToRelease lists have the same type and the same function, suggesting that one of them is redundant.
However, in the pre-existing ASN.1 corpus, we have not followed this example.  For instance, in PUCCH-Config, the list of spatial relations was extended in the following way (shown with the name changes proposed in [2]):
[code omitted]
    spatialRelationInfoToAddModList         SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfo
                                                                                                                  OPTIONAL, -- Need N
    spatialRelationInfoToReleaseList        SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfoId
                                                                                                                  OPTIONAL, -- Need N
[code omitted]
    spatialRelationInfoToAddModListSizeExt-r16    SEQUENCE (SIZE (1..maxNrofSpatialRelationInfosDiff-r16)) OF PUCCH-SpatialRelationInfo
                                                                                                                  OPTIONAL, -- Need N
    spatialRelationInfoToReleaseListSizeExt-r16   SEQUENCE (SIZE (1..maxNrofSpatialRelationInfosDiff-r16)) OF PUCCH-SpatialRelationInfoId
                                                                                                                  OPTIONAL, -- Need N
    spatialRelationInfoToAddModListExt-r16  SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos-r16)) OF PUCCH-SpatialRelationInfoExt-r16
                                                                                                                  OPTIONAL, -- Need N
    spatialRelationInfoToReleaseListExt-r16    SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos-r16)) OF
                                                                            PUCCH-SpatialRelationInfoId-r16       OPTIONAL, -- Need N
[code omitted]

The ToReleaseSizeExt list has the “short” length maxNrofSpatialRelationInfosDiff-r16, meaning that it can only include enough entries for the extended portion of the list.  Furthermore, it uses the legacy ID type PUCCH-SpatialRelationInfoId, whose range is 1..maxNrofSpatialRelationInfos.  This seems to have been a mistake; it means that the spatialRelationInfoToReleaseListSizeExt-r16 can only release entries from the legacy portion of the combined list (which can already be done with the pre-existing spatialRelationInfoToReleaseList), and if the network wants to release any entry in the range maxNrofSpatialRelationInfos-plus-1..maxNrofSpatialRelationInfos-r16, it must use the spatialRelationInfoToReleaseListExt-r16.
Even if the ID type were corrected to PUCCH-SpatialRelationInfoId-r16 or PUCCH-SpatialRelationInfoId-v1610, it is not clear that this list is necessary.  The spatialRelationInfoToReleaseListExt-r16 can release any entry in the complete list of configured spatial relations, and there does not seem to be any particular functional reason to have two ways to release the same entries.
Observation 2: The spatialRelationInfoToReleaseListSizeExt-r16 has no function that is not met by the spatialRelationInfoToReleaseList.
We conclude that whether the extension mechanism follows the new example from the Annex (with the full-length ToReleaseListSizeExt) or the model used in PUCCH-Config above (with the short ToReleaseListSizeExt for only the new entries), there is a redundant ToRelease list.
2.2 Handling of the spatialRelationInfo example
It could be argued that nothing is really broken in the example of the last section; the network has two ways to delete the same list entries, and the UE has the burden of processing both of them, but the system works.  We could consider dummifying one of the ToRelease lists, for a more elegant codebase and to avoid implementation confusion, but there would be interoperability concerns in case a network implemented to an earlier version of the spec tried to use the affected list—accordingly, a good, defensively-programmed UE would probably need to implement both fields anyway.  It thus seems preferable to leave the field, but provide some implementation guidance indicating that an entry added by any of the ToAddMod lists can be deleted with either the spatialRelationInfoToReleaseListSizeExt-r16 or the spatialRelationInfoToReleaseListExt-r16.
Proposal 1: For the already existing fields (e.g. the spatialRelationInfoToReleaseList family), the redundant ToRelease list is left in the ASN.1 (no spec impact).
Proposal 2: The field description for spatialRelationInfoToReleaseList is amended to clarify that an entry added by any of the ToAddMod lists can be deleted with either the spatialRelationInfoToReleaseListSizeExt-r16 or the spatialRelationInfoToReleaseListExt-r16.
Proposal 2 could be captured in a revision of [2] or in a rapporteur CR, as follows:
	spatialRelationInfoToAddModList, spatialRelationInfoToAddModListSizeExt , spatialRelationInfoToAddModListExt
Configuration of the spatial relation between a reference RS and PUCCH. Reference RS can be SSB/CSI-RS/SRS. If the list has more than one element, MAC-CE selects a single element (see TS 38.321 [3], clause 5.18.8 and TS 38.213 [13], clause 9.2.2). The UE shall consider entries in spatialRelationInfoToAddModList and in spatialRelationInfoToAddModListSizeExt as a single list, i.e. an entry created using spatialRelationInfoToAddModList can be modifed using spatialRelationInfoToAddModListSizeExt (or deleted using spatialRelationInfoToReleaseListSizeExt) and vice-versa. If the network includes spatialRelationInfoToAddModListExt, it includes the same number of entries, and listed in the same order, as in the concatenation of spatialRelationInfoToAddModList and of spatialRelationInfoToAddModList2.  An entry added with any of the spatialRelationInfoToAddModList, the spatialRelationInfoToAddModListSizeExt, or the spatialRelationInfoToAddModListExt can be deleted using any of the spatialRelationInfoToReleaseList, the spatialRelationInfoToReleaseListSizeExt, or the spatialRelationInfoToReleaseListExt.



For the general example in section A.4.3.x, however, it would be good to eliminate the redundant list.  There is no real functional reason to choose one list over the other, but it may be slightly clearer to eliminate the ToReleaseListSizeExt.
Proposal 3: In example 3 of the proposed section A.4.3.x, eliminate the listElementToReleaseListSizeExt-rN from the example.
2.3 UEs supporting only legacy list entries
In the size extension scenario, a case could arise in which the extended entries represent an optional feature, e.g. if there is a UE capability indicating support of a number of configured ListElements beyond the original limit of maxNrofListElements (without suffix).  A Rel-N UE that does not support more than maxNrofListElements entries would never see the listElementToAddModListSizeExt-rN and would only have list entries configured in the legacy range, so it would be a convenience for such a UE not to have to apply the extended ToRelease list(s).  On the other hand, the Rel-N UE has to be compiled with the Rel-N ASN.1 and therefore has the information to parse the extended ToRelease list(s), so it may not be a major burden for the UE to apply these release instructions.
Essentially, there are the following two alternatives:
Alt 1:	The UE that only supports entries from the legacy ToAddMod list (without suffix) is not required to support the extended ToRelease list(s), and the network is expected to send only the legacy ToRelease list (without suffix) to such a UE.
Alt 2:	The UE that only supports entries from the legacy ToAddMod list (without suffix) shall nevertheless be able to understand and apply the extended ToRelease list(s).
[bookmark: _GoBack]These alternatives are similar to what was considered for LTE SCell release; the conclusion there (in [3]) was to follow Alt 1, i.e. the network does not use the extended ToRelease list towards a UE that does not support more than 5 CCs.  Rather than reprise that discussion, it seems reasonable to apply the same convention here.
Proposal 4: For a Rel-N UE that only supports entries from the legacy ToAddMod list (without suffix), the network only uses the legacy ToRelease list (without suffix) to remove these entries.
3	Conclusion
This document made the following observations:
Observation 1: In example 3 of the proposed section A.4.3.x, the two extended ToRelease lists have the same type and the same function, suggesting that one of them is redundant.
Observation 2: The spatialRelationInfoToReleaseListSizeExt-r16 has no function that is not met by the spatialRelationInfoToReleaseList.
Considering the discussion above, we make the following proposals:
Proposal 1: For the already existing fields (e.g. the spatialRelationInfoToReleaseList family), the redundant ToRelease list is left in the ASN.1 (no spec impact).
Proposal 2: The field description for spatialRelationInfoToReleaseList is amended to clarify that an entry added by any of the ToAddMod lists can be deleted with either the spatialRelationInfoToReleaseListSizeExt-r16 or the spatialRelationInfoToReleaseListExt-r16.
Proposal 3: In example 3 of the proposed section A.4.3.x, eliminate the listElementToReleaseListSizeExt-rN from the example.
Proposal 4: For a Rel-N UE that only supports entries from the legacy ToAddMod list (without suffix), the network only uses the legacy ToRelease list (without suffix) to remove these entries.
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