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Introduction
This contribution discusses a number of issues raised during ASN.1 review for NR Late Drop all concerning UE capabilities. It concerns the following issues from the NR RRC RIL: H026, S011 and the following issue from the LTE RRC RIL: E804.
Discussion
Per band combination capabilities: supported MRDC cases (NR: H026, S011)
RAN2 agreed a baseline for the late drop extensions regarding filtering and the corresponding capability indication by the UE as shown below. This baseline may need to be updated when receiving further RAN4 input.
Agreements on filter/ request
1-3	The NW indicates in the UE-CapabilityRequestFilterNR in the UECapabilityEnquiry message for which mode(s) of MR-DC capabilities the UE shall provide (EN-DC, NGEN-DC and/or NE-DC). This is baseline but subject to RAN4 input.
2-1	The network can send a single bit indication to request that the UE reports NR DC capabilities in the NR capability container. This is baseline but subject to RAN4 input.
2-4	In NR RRC, re-use the UE-CapabilityRequestFilterNR also for NE-DC, NG-EN-DC
Agreements on UE response
1-4	The (current) MRDC capability container is used for all MRDC cases reported by the UE.
2-3	A single supported BC list with an indication within each BC entry which MRDC cases are supported. This is baseline but subject to RAN4 input.
2-2	For the MR-DC band combinations supported/ reported, the UE can indicate that a subset of the supported MR-DC cases is supported 
•	E.g. that for the particular BC the UE supports EN-DC but does not support NE-DC.


In summary:
· The network indicates which MR-DC cases the UE is requested to report
· The UE returns a single MRDC container and within the supported BCs that it reports, it indicates the supported DC cases (NR-DC, EN-DC, NGEN-DC and NE-DC)
Note	We understand that RAN4 so far had limited discussions on late drop. I.e. there was some discussion that there may be some differences regarding dynamic power sharing. We understand this may imply that a UE that passes RF tests for EN-DC may not pass RF tests for NE-DC. The indication, per BC, of the supported MRDC should be able to address such differences.
In the Running CR the band combination was extended as shown below:
BandCombination-v15xy::=            SEQUENCE {
    nr-DC-BC                            ENUMERATED {supported}                      OPTIONAL,
    ne-DC-BC                            ENUMERATED {supported}                      OPTIONAL
}
-- TBD Late Drop: How to signal MR-DC support in BandCombinationList. (Signaling above for BandCombination-v15xy is a baseline).

During 38.331 ASN.1 review the following issue were raised:

	RIL#
	Source
	Description
	Proposed change

	S011
	Samsung (Himke)
	Although we acknowledge that further discussion is required, we assumed that given recent agreements CR would have a bit for each MR-DC case (i.e. also for NG-EN-DC and EN-DC)
	

	H026
	David L (Huawei)
	Only one of these two fields can be set, depending where the BC is included.
	Consider having only one field for support of DC, whether it is NR or LTE SCG depends where the IE is included.



As indicated by S011, we think that current baseline is best reflected by adding a bit for EN-DC and NGEN-DC. We understand that backwards compatibility was one consideration for not including some bits.
Bit for EN-DC:
· We understand that some companies expressed concerns about backwards compatibility and also seem to assume that for any supported MRDC BC the EU will at least support EN-DC. We are not sure if any UE will always support EN-DC for any BC reported in the MRDC container, but agree that backwards compatibility should be considered
· One way to ensure backwards compabilility is to require that the MRDC capabilities provided by the UE are set such that a legacy gNB will have the correct understanding even if the capabilities were retrieved by a node setting late drop filters.
· More specifically, for every BC the UE includes in field supportedBandCombinationList, EN-DC shall be supported. In fact, this field shall always be set in a manner consistent with operations defined prior to late drop.
· This raises the question if network can actually use the mrdc-Request filter option omitEN-DC. We think we can leave it upto network implementation when actually use this option e.g. when none of the gNBs in the network require the previously discussed backwards compatible operation
Proposal 1	Maintain the mrdc-Request filter option omitEN-DC and leave it upto network when to actually use it
· A further question is how the UE should signal BCs for which it does not support EN-DC. There seem to be 2 primary options:
a) The BC is included in the legacy field supportedBandCombinationList together with an indication that EN-DC is not supported e.g absence of optional field en-DC-BC ENUMERATED {supported}
b) A separate field is used for BCs for which EN-DC is not supported e.g. supportedBandCombinationListNoENDC
· The UE may signal BCs not supporting EN-DC in case mrdc-Request filter option omitEN-DC is not used e.g. when network also wants UE to report both EN-DC and NE-DC capabilities. For a case like that, the UE should set the legacy field supportedBandCombinationList set consistent with pre-late drop operations
Proposal 2	Do not introduce a bit for EN-DC in BandCombination-v15xy but include BCs for which EN-DC is not supported in a field other than legacy field supportedBandCombinationList (so the legacy field is set consistent with current operations)

· Although the proposal specification will be affected, we assume that its general structure can be maintained i.e. that UE initially builds a candidate BC list including all supported BCs starts comprising of requested bands, then adjusts this list so as to build the feature sets and finaly it performs a further step in which it determines and sets the BC and FSC fields. As part of this last step, the UE decides in which of the two fields to include the BC to be reported. We plan to submit a separate contribution to illustrate the corresponding procedural changes.

Bit for NGEN-DC:
· It seems unlikely that RF capabilities will depend on the CN the UE is connected to. This e.g. applies for dynamic power control as discussed by RAN4. Moreover, if no differences can be foreseen in per BC capabilities, there also seems no real need to have a bit for IoT reasons
· If no differences are foreseen in per BC capabilities, the separate bit in the filter for NGEN-DC is probably also not needed. I.e. we do not expect NGEN-DC specific capabilities of significant size elsewere in MRDC capabilities.

UE-CapabilityRequestFilterNR-v15xy ::=   SEQUENCE {
    mrdc-Request                           SEQUENCE {
        omitEN-DC                             ENUMERATED {true}       OPTIONAL,    -- Need N
        includeNG-EN-DC                       ENUMERATED {true}       OPTIONAL,    -- Need N
        includeNR-DC                          ENUMERATED {true}       OPTIONAL,    -- Need N
        includeNE-DC                          ENUMERATED {true}       OPTIONAL     -- Need N
    }				                                                  OPTIONAL,    -- Need N
    nonCriticalExtension                      SEQUENCE {}             OPTIONAL
}

Correspondingly, we propose:

Proposal 3	Do not introduce a bit for NGEN-DC in BandCombination-v15xy i.e. assume that per BC capabilities are same as for EN-DC (no change to running CR). Furthermore, remove option includeNG-EN-DC in filter field mrdc-Request (i.e. remove from running CR)

Further aspects:
· If the above proposals are agreed, the 2 bits in BandCombination-v15xy remain unchanged, so the suggestion from from Huawei in H026 remains valid. I.e. one bit is sufficient, and the meaning can depend on the container that carries the field
· For the second field we would introduce for BCs for which EN-DC is not supported (according to P2), there is no need to indicate the supported MRDC cases i.e. it will include BCs for which UE only supports NGEN-DC. This means that for this field the original IE BandCombination is sufficient (i.e no need for -v15xy is not included)

Correspondingly, we propose:

Proposal 4	Include a single field in BandCombination-v15xy that either indicates support for NR-DC (if included in NR container) or NE-DC (if included in MRDC- container), i.e. agree H026. For the 2nd field containing the BCs for which UE only supports NE-DC the original IE can is sufficient.

RF-ParametersMRDC ::=               SEQUENCE {
    supportedBandCombinationList        BandCombinationList                 OPTIONAL,
    appliedFreqBandListFilter           FreqBandList                        OPTIONAL,
    ...,
    [[
    srs-SwitchingTimeRequested          ENUMERATED {true}                   OPTIONAL,
    supportedBandCombinationList-v1540  BandCombinationList-v1540           OPTIONAL
    ]],
    [[  supportedBandCombinationList-v15xy  	BandCombinationList-v15xy           OPTIONAL,
    	supportedBandCombinationListNE-DC-Only	BandCombinationList                 OPTIONAL,
    ]]
}

Whether to have per RAT filters in LTE and NR, and whether to align (LTE: E804)
The late drop CR to 36.331 introduces separate filter fields for the NR and MRDC containers, alike used for the enquiry within NR. There however was a suggestion E804 to not introduce such separate per capability containter filters for the filters starting from late drop, as currently there is no clear need/ use.

	requestedCapabilityMRDC
Contains the filter for requested MR-DC capabilities as defined by UE-CapabilityRequestFilterNR-v15x0 IE in TS 38.331 [82].

	requestedCapabilityNR
Interpreted as UE-CapabilityRequestFilterNR IE as specified in TS 38.331 [82], in which the field frequencyBandList is omitted.



Some considerations:
· For the requested bands RAN2 agreed to live with what we have now (i.e. just a single filter in LTE)
· In general we think there are two main options:regarding the filters introduced from late drop
A)	Continue the misalignment between LTE and NR (i.e. keep a single filter in LTE and one per RAT in NR)
B)	Align LTE to NR style i.e. one filter per RAT (as in current CR)
C)	Align NR to LTE style i.e. single filter
· We note that at first glance, the filter for late drop depends on the container it concerns i.e:
· For NR container there the filter indicates whether UE should include NR DC
· For MRDC container, the filter indicates whether UE should a.o. report EN-DC and/ or NE-DC
· However, as discussed earlier, the feature sets included in LTE and NR capabilities should cover all BCs that network may request. I.e. when only requesting the NR capability container, the feature sets contained should also cover the MR-DC cases that network may request separately. This that for NR there seem 2 options:
· Maintain a filter per RAT, but when requesting NR capabilities the network should also indicate the MRDC cases it is interested to know about (even if request separately)
· Align NR to LTE style i.e. option C abve
The current CR is according to the first bullet

Altogether we (still) have a slight preference for option B and hence propose
Proposal 5	For the filters the filters introduced from late drop, align LTE to NR style i.e. one filter per RAT (as in current CR). Clarify that when network requests LTE or NR capabilities, it sets the filter to include the MRDC cases it is interested to receive (even if those will be requested by a separate enquiry/ at a different moment)

Conclusion & recommendation
This contribution a number of issues raised during ASN.1 review for NR Late Drop all concerning UE capabilities. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1	Maintain the mrdc-Request filter option omitEN-DC and leave it upto network when to actually use it
Proposal 2	Do not introduce a bit for EN-DC in BandCombination-v15xy but include BCs for which EN-DC is not supported in a field other than legacy field supportedBandCombinationList (so the legacy field is set consistent with current operations)
Proposal 3	Do not introduce a bit for NGEN-DC in BandCombination-v15xy i.e. assume that per BC capabilities are same as for EN-DC (no change to running CR). Furthermore, remove option includeNG-EN-DC in filter field mrdc-Request (i.e. remove from running CR)
Proposal 4	Include a single field in BandCombination-v15xy that either indicates support for NR-DC (if included in NR container) or NE-DC (if included in MRDC- container), i.e. agree H026. For the 2nd field containing the BCs for which UE only supports NE-DC the original IE can is sufficient.
Proposal 5	For the filters the filters introduced from late drop, align LTE to NR style i.e. one filter per RAT (as in current CR). Clarify that when network requests LTE or NR capabilities, it sets the filter to include the MRDC cases it is interested to receive (even if those will be requested by a separate eqnquiry/ at a different moment)
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