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Introduction
This paper discusses a number of unresolved issues regarding UE capability coordination i.e. the following ones:
a) How does UE indicate the dependency between LTE and NR baseband processing combinations (BPCs)
b) What information do MN and SN exchange for the coordination of dependendent BCs and BPCs
Note	These issues were so far not resolved by the related e-mail discussions [99bis#28] on UE capability ASN.1 structure and [99bis#25][NR] on Inter-node RRC messages.
For the coordination of BPCs, the UE capability signalling is also covered as this closely relates to the interaction between the nodes and the particulars of the information exchanged across Xx. Altogetter we propose a) that the indices exchanged between MN and SN for coordination of EN-BC are pointers to an EN-BC in MR DC capabilities, that b) NR UE capabilities include for each NR BPC the list of compatible LTE BPCs while for each BPC in LTE UE capabilities an indication of the number of compatible NR BPCs is provided (BPC selection assistance) and that c) the indices exchanged between MN and SN for coordination of EN-BPCs are pointers to an BPC in LTE UE capabilities 
Discussion
Starting points
For this discussion, it is good to take the following RAN2 UE capability related agreements as starting point
Agreements
1:	The concept of baseband capability combination is applied at least for the LTE part of MR-DC. (the same agreement for EN-DC from discussion on R2-1710115 also applies to MR-DC).
2:	Multiple combinations of LTE-NR baseband capabilities may be applicable per MR-DC band combination
3:	Baseband capability combinations for LTE and NR applied for MR-DC are signalled in the UE capability of each RAT
4:	“Dependency” of LTE and NR baseband capability combinations is signalled 
FFS Whether this is in the “MR-DC capability container” or in the individual RAT capabilities

For this discussion, it is furthermore good to take the following RAN2 Inter-node signalling related agreements as starting point
Agreements
1	The MN decides the LTE (resp NR) part of BC and BPC and provide SN indicating its choice of LTE (resp NR) part and SN continues further to determine the set of supportable NR (resp LTE) BCs and NR (resp LTE) BPC and then select an NR BC (resp LTE) and NR BPC (resp LTE)  
1i	Similar process can be initiated by the SN as a request as part of SN initiated reconfiguration. MN may reject the request.

BC dependencies
Indication of BC dependencies in UE capabilities
RAN2 agreed that in MR DC capability container the UE includes the EN BCs i.e. band combinations comprising LTE and NR bands.Regardless of the further signalling details; we think there will be a list containing an entry per EN BC.We thinkt that this is the only thing that is relevant from the perspective of the capability coordination/ inter-node signalling.
Observ A	MR DC capability container will include a list with an entry per EN BC (i.e. band combination comprising LTE and NR bands)
Inter-node signalling for coordination of EN-BC dependencies
In accordance with observation A, we think the inter-node signalling/ interaction seems relatively straightforward:
a) MN indicates to SN the index of any EN-BC including the LTE BC it selected
b) SN can select any candidate NR BC for which an MR-BC exists comprising of the MN selected LTE BC and the candidate NR BC
c) SN can change its selection to any other candidate that is suppored in conjuction with the MN selected LTE BC without involving MN
d) In case SN wishes to use an NR BC that is not suppored in conjuction with the MN selected LTE BC, the SN can request MN to change its selection by indicating any EN BC including the NR BC the SN wants to use (re-negotiation)
e) MN may either reject or accept the request. In case MN accepts, it again indicates the the index of any EN-BC including the LTE BC it re-selected (as in the first bullet)
The above results in the following proposal:
Proposal 1	Introduce the following inter-node signalling for coordination of EN-BC dependencies:
a) SCG-ConfigInfo (MN to SN): MN indicates which NR BCs the SN can select by field restrictedBandCombinationNR that concerns the index of any EN-BC in the MR DC capability container that includes the LTE BC it selected
b) SCG-Config (SN to MN): SN indicates which NR BCs the SN wants to use by field requestedBandCombinationNR that concerns the index of any EN-BC in the MR DC capability container that includes the NR BC it wants to use

BPC dependencies
Indication of BPC dependencies in UE capabilities
Regarding the coordination of BPCs, the situation is somewhat less clear. I.e. RAN2 agreed that in LTE BPCs are in LTE capabilities and NR BPCS are in NR capabilities, but it is still undecided how the UE indicates dependencies between LTE and NR BPCs. We think that basically there are 3 options:
a) LTE: Dependencies are included in LTE UE capabilities i.e. for each LTE BPC, the UE indicates the list of (in)compatible NR BPCs
b) NR: Same as option a, but now the dependencies are in NR capabilities i.e. for each NR BPC, the UE indicates the list of (in)compatible LTE BPCs
c) MR DC: In this case the dependencies are in the MR DC capability container i.e. there would be some field indicating which NR and LTE BPCs are (in)compatible
Before going into further detail, it seems good to understand the node interaction.
Inter-node signalling for coordination of EN-BPC dependencies
Let’s consider the node interaction for the options discussed in the previous.
Option a) BPC dependencies in LTE UE capabilities
· MN indicates to SN the list of (in)compatible NR BPCs it should observe when selecting the SCG configuration
· E.g. a list of indices pointing to NR BPCs as in the NR UE capabilities
· SN can select any candidate NR BPC from the list indicated by MN
· At any time when SN wishes to use another BPC i.e. outside the set indicated by MN, it requests MN to change its selection by indicating the index of the NR BC the SN wants to use (re-negotiation)
Option b) BPC dependencies in NR UE capabilities
· MN indicates the selected LTE BPC to SN
· I.e. using an index pointing to LTE BPCs as in the LTE UE capabilities, but also referenced in NR UE capabilities
· SN can select any candidate NR BPC that is compatible with the MN selected LTE BPC according to NR UE capabilities
· At any time when SN wishes to use another BPC i.e. incompatible with the LTE BPC selected by MN, it requests MN to change its selection, by indicating the list of LTE BPCs that are (in)compatible with the NR BPC it wants to use
Option c) BPC dependencies in MR DC UE capabilities
· MN indicates the selected LTE BPC by reference to some entry included in the MR DC capabilities
· SN can select any candidate NR BPC that is compatible with the MN selected LTE BPC according to MR DC UE capabilities
· At any time when SN wishes to use another BPC i.e. outside the set indicated by MN, it requests MN to change its selection by indicating some entry included in the MR DC capabilities (re-negotiation)
Some remarks:
· Option a) and b) involve signalling a list of (in) compatible BCs across Xx. For a network interface, signalling overhead however seems less of an issue
· In option b) MN more or less blindly dictates i.e. it has no clue what implications its selection has SN i.e. SN may not be able to configure any SCG cell. In option a), there is a similar issue but now on SN side i.e. when SN requests MN to adjust its selection, it has no clue whatsoever whether there are any compatible LTE BPCs
· Option c) may result in additional signalling overhead on the radio interface
It seems nicest to have the BPC coordination information, including the dependency part, in one place and the NR side would seem the preferred option. On the other hande, having a mechanism in which the MN blindly selects/ decides does not seem attractive. However, it seems possible to enhance the mechanism by a relatively simple addition (let’s call this option b.2) i.e. for each LTE BPC an indication of the number of compatible NR BPC may be provided.
Proposal 2	For the coordination BPC adopt a solution including the following elements:
· UE capabilities:
· In NR UE capabilities: Indicate the BPC dependencies i.e. for each NR BPC indicate each compatible LTE BPC
· In LTE UE capabilities: Provide for each LTE BPC an indication of the number of compatible NR BPCs (dependency assistance)
· Inter-node signalling (RRC inter node messages)
· SCG-ConfigInfo (MN to SN): MN indicates the selected/ decided LTE BPC by an index pointing to an LTE BPCs in the LTE UE capabilities
· SCG-Config (SN to MN): SN can at any time request MN to change its selection by indicating the list of LTE BPCs, again pointers to a BPC in LTE UE capabilities, that are compatible with the NR BPC it wants to use
The solution involves two lists of indices i.e.
a) the list of compatible LTE BPCs in NR UE capabilities and
b) a similar field in SCG-Config by which SN can request MN to change its selection
For these lists we think that use of a regular list should be regarded as the baseline.

Conclusion & recommendation
[bookmark: _GoBack]This paper discusses a number of unresolved issues regarding UE capability coordination, in particular related to the inter node signalling. The document includes the following proposals that RAN2 is requested to discuss and conclude.
Proposal 1	Introduce the following inter-node signalling for coordination of EN-BC dependencies:
c) SCG-ConfigInfo (MN to SN): MN indicates which NR BCs the SN can select by field restrictedBandCombinationNR that concerns the index of any EN-BC in the MR DC capability container that includes the LTE BC it selected
d) SCG-Config (SN to MN): SN indicates which NR BCs the SN wants to use by field requestedBandCombinationNR that concerns the index of any EN-BC in the MR DC capability container that includes the NR BC it wants to use
Proposal 2	For the coordination BPC adopt a solution including the following elements:
· UE capabilities:
· In NR UE capabilities: Indicate the BPC dependencies i.e. for each NR BPC indicate each compatible LTE BPC
· In LTE UE capabilities: Provide for each LTE BPC an indication of the number of compatible NR BPCs (dependency assistance)
· Inter-node signalling (RRC inter node messages)
· SCG-ConfigInfo (MN to SN): MN indicates the selected/ decided LTE BPC by an index pointing to an LTE BPCs in the LTE UE capabilities
· SCG-Config (SN to MN): SN can at any time request MN to change its selection by indicating the list of LTE BPCs, again pointers to a BPC in LTE UE capabilities, that are compatible with the NR BPC it wants to use
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