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Introduction
This document is an e-mail discussion summary for the following:
[103#49][NR late drop] Capability coordination for NR-DC [Nokia]:
•	Discuss possible changes for NR-DC w.r.t. the solution for EN-DC (and NGEN-DC/NE-DC)
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2018-09-20
Discussion
In RAN2#103, MR-DC architectures to be included in Rel-15 late drop were discussed, and it was agreed to use EN-DC as the baseline for NR-DC. In the following sections, the fields used for capability coordination in EN-DC are discussed and their applicability to the other variants of MR-DC will be discussed.


Reuse of MR-DC capability container 

Agreements:
1:	In case of NE-DC, for each NR BC in the UE capabilities at least the possible LTE frequency bands that can operate with this NR BC should be visible to the NR MN.
2:	For MR-DC, capability signalling and coordination will support shared baseband capabilities between LTE and NR. The exact capabilities for coordination should FFS and dependent on RAN1/4 discussion.
3:	RAN2 continues to work on capability coordination not requiring MN and SN comprehend each other’s UE configuration (e.g. the index based coordination).

RAN2 has specified capability coordination principle such that MN and SN do not require to comprehend each other’s configuration (i.e. the index-based coordination approach using the band combination and the feature sets exactly achieve that).
Question 1: Do companies agree to keep the principle “capability coordination not requiring MN and SN comprehend each other’s UE configuration” for NGEN-DC and NE-DC?
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	This principle should be applied to multi-RAT DC versions in general.

	vivo
	Yes 
	This will keep the standardization simple

	Huawei
	Yes
	

	OPPO
	Yes 
	

	Ericsson
	Yes
	Though NGEN-DC and NE-DC were not within the scope of this email discussion, we agree with this proposal.

	CATT
	Yes
	

	ZTE
	Yes
	We understand this is already the assumption for NGEN-DC and NE-DC

	Intel
	Yes
	

	Qualcomm
	Yes
	

	DOCOMO
	Yes
	

	Samsung
	Yes
	

	Apple
	Yes
	



Proposal 1: For NGEN-DC and NE-DC, capability coordination does not require MN and SN to comprehend each other’s UE configuration.

Question 2: Do companies agree to keep the principle “capability coordination not requiring MN and SN comprehend each other’s UE configuration” for NR-DC? If not, why?
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	The inter-node messages are already designed to work for other MR-DC variants such that neither the MN nor the SN node are required to inspect the other node’s configuration to generate their own.

	vivo
	yes
	See comment to Q1

	Huawei
	No
	For NR-DC, it is more efficient to use LTE DC as they belong to the same RAT and it is easier for the network to understand the UE capability and have quick decision.

	OPPO
	yes
	

	Ericsson
	No
	We think for NR-DC, there is no need to only have this strict approach, as MN and SN may be able to comprehend each other’s configurations, as both are NR. Thus, capability coordination can be based on MN and SN sharing their respective configurations, as was done in LTE-DC, which will also give a much more accurate understanding of the capabilities in use by the “other node”. On top of this, if we reuse the same CG-configInfo and CG-config inter node messages for NR-DC as were used for EN-DC, there will also be the possibility to base the capability coordination only on the existing IEs used for EN-DC, for network implementations where MN and SN are not able to comprehend the configuration of “the other node”. Thus, by adding the possibility for MN and SN to share their respective configurations, it is then up to network implementation whether to base the capability coordination on MN and SN understanding each other’s configuration or not.

	CATT
	Yes
	Align with other MR-DC cases.

	ZTE
	Yes
	The current MR-DC capability coordination signaling structure can work well also for NR-DC.

	Intel
	No
	We agree with Ericsson on this. Although this is more NW vendor centric, allowing MN and SN to each other config can potentially allow the existing ASN.1 for UE capability reporting to the NW be reused (with minimal changes) for NR-NR DC.

	Qualcomm
	Yes
	The same principle can be applied for both MR-DC and NR-DC.

	DOCOMO
	No
	We agree with Huawei and Ericsson. Since MN and SN can comprehend each other’s configuration, we can design more efficient coordination method like LTE-DC.

	Samsung
	Yes
	We think we should re-use the same inter-node interaction i.e. both signaling and procedures e.g. (re-) negotiation.
The main question seems to be whether to introduce transfer of MCG configuration from MN to SN. We are open to consider but think it should not be an alternative mechanism i.e. that transfer the XCG configurations is used only for coordination of aspects not covered by explicit signaling.

	Apple
	Yes
	We prefer to apply the same principle for all DC cases. In NR-DC, MN/SN is capable of comprehending the RRC message of the other node, and we can leave it to NW implementation. 



[Rapporteur’s input] For NR-DC, there are two views on how the capability coordination happens:
Option 1: Neither MN/SN do not need to comprehend the RRC configuration generated by either node. A significant majority (two-thirds) agree to this principle.
Option 2: MN may include the MCG part of the configuration to the SN to allow for its interpretation. The remaining one-third companies support this option.
The capability coordination between MN and SN is a network-centric topic (view to support Option 1 or 2 is 50%).
Proposal 2a: For NR-DC, the baseline is that capability coordination does not require MN and SN to comprehend each other’s UE configuration.
Proposal 2b: FFS for NR-DC, that for capability coordination the MN may optionally include MCG configuration in the INM.

In the RAN2#99 meeting in Berlin, the following was agreed for EN-DC:
Agreements
1: 	Agree to have common MR-DC band combination parameter structure listing supported LTE and NR band combinations for MR-DC.

Question 3: Do companies agree to reuse the MR-DC capability container concept also for NGEN-DC and NE-DC i.e. extend the same for the options wherever applicable (for example define new IEs where relevant e.g. for NE-DC some IE format need to follow LTE RRC)? 
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	

	vivo
	Yes
	

	Huawei
	Yes
	In principle the concept can be reused and we think we should use a single MR-DC container to include all parameters for different multi-RAT DC options, however it is worth thinking carefully how to differentiate cases where the values of existing IEs could be different among different MR-DC options and also the potential case there could be option-specific IEs. It is also worth checking whether band combinations are the same among these options.

	OPPO
	Yes 
	

	Ericsson
	Yes
	Though NGEN-DC and NE-DC were not within the scope of this email discussion, we agree with this proposal

	CATT
	Yes
	

	ZTE
	Yes
	Same comment as Ericsson

	Intel
	Yes
	

	Qualcomm
	Yes
	

	DOCOMO
	Yes
	

	Samsung
	Yes
	Similar view as Ericsson (but assume supported BCs for EN-DC and NE-DC would be same)

	Apple
	Yes
	



The container today allows signalling of either an LTE or NR band participating in EN-DC. Fixing the choice to just NR allows signalling of NR band combinations as well. As now we agreed to include NR-DC into the MR-DC family, should we reuse the same container for NR-DC. Furthermore, the information that is available in the CG-ConfigInfo and CG-Config IEs should be potentially sufficient also for NR-DC (some adaptation of existing fields e.g. power coordination, SFTD measurement, gap configuration etc. is not precluded here).
Proposal 3: For NGEN-DC and NE-DC, reuse the UE-MRDC-Capability IE.
Question 4: Do companies agree to reuse the MR-DC capability container concept also for NR-DC i.e. extend the same for the options wherever applicable? Are there any other considerations that companies would like to point out?
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	

	vivo
	yes
	

	Huawei
	No
	No, we think NR-DC should be included in NR SA capability container as this is purely NR specific capability and can be comprehended by gNBs irrespective it is Master node or Secondary node. One thing we need to think about is the DC band combination can be different than CA band combination and might require a new IE to include it.

	OPPO
	yes
	

	Ericsson
	No
	We assume here the question is about whether UE-MRDC-Capability IE is reused for NR-DC. We acknowledge the attempt to avoid (re-)specifying the same capability structure for NR-DC, as already present for EN-DC, but at same time we are not sure whether there are more similarities or differences. Going through the different MRDC IEs:
· MeasAndMobParametersMRDC can maybe be reused, but there may be changes e.g. in measurement gap handling.
· Phy-ParametersMRDC, is not needed as it only contains NAICS information, which is defined for LTE.
· rf-ParametersMRDC, is not needed, since both RF-ParametersMRDC (which is used in UE-MRDC-Capability) and RF-Parameters (which is used in UE-NR-Capability) point to the same BandCombinationList structure, where the bandParameters are given through a CHOICE structure of nr or eutra bands.
· GeneralParametersMRDC-XDD-Diff can likely be reused, but is only few parameters
· [bookmark: _Hlk515619582]featureSetCombinations is also available in UE-NR-Capability
· PDCP-ParametersMRDC can likely be reused, but only covers duplication
In summary, though there is some potential for reuse, it seems there are not many parameters that would need to be added to NR-UE-Capability to cover NR-DC, so we would favor that approach.

	CATT
	Yes
	

	ZTE
	Yes
	In principle we think we should reuse the UE-MRDC-Capability IE also for NR-DC. But we also agree that some NR-DC specific adaptations will likely be needed. 

	Intel
	Yes
	Although some minor changes might be needed.

	Qualcomm
	Yes
	

	DOCOMO
	Yes
	

	Samsung
	No
	We think it seems simplest to just re-use the NR container (and may typically result in less duplication).

	Apple
	Yes
	It should be the baseline. 




[Rapporteur’s input] For NR-DC, there are two views on how the NR-DC capability is signaled (separately or by reusing the common MR-DC capability container IE):
Option 1: Reuse the UE-MRDC-Capability IE also for NR-DC and make alterations specific to NR-DC. A significant majority (three-fourths) agree to this principle.
Option 2: Include the NR-DC specific capabilities to NR SA capability container. The remaining one-fourth companies support this option.
Proposal 4a: For NR-DC, the baseline is to reuse the UE-MRDC-Capability IE (MN and SN can interpret this container as in other MR-DC options).
Proposal 4b: FFS for NR-DC, that for the NR-DC capability is added to the NR SA capability container.

Conclusion

Thanks to all the companies that participated to the email discussion. The summary for each question is listed below:

Q1: 100% agreement across companies.
Proposal 1: For NGEN-DC and NE-DC, capability coordination does not require MN and SN to comprehend each other’s UE configuration.

Q2: For NR-DC, there are two views on how the capability coordination happens:
Option 1: Neither MN/SN do not need to comprehend the RRC configuration generated by either node. A significant majority (two-thirds) agree to this principle.
Option 2: MN may include the MCG part of the configuration to the SN to allow for its interpretation. The remaining one-third companies support this option.
The capability coordination between MN and SN is a network-centric topic (network vendor’s view to support Option 1 or 2 is 50%).
Proposal 2a: For NR-DC, the baseline is that capability coordination does not require MN and SN to comprehend each other’s UE configuration.
Proposal 2b: FFS for NR-DC, that for capability coordination the MN may optionally include MCG configuration in the INM. 

Q3: 100% agreement across companies.
Proposal 3: For NGEN-DC and NE-DC, reuse the UE-MRDC-Capability.

Q4: For NR-DC, there are two views on how the NR-DC capability is signaled (separately or by reusing the common MR-DC capability container IE):
Option 1: Reuse the UE-MRDC-Capability IE also for NR-DC and make alterations specific to NR-DC. A significant majority (three-fourths) agree to this principle.
Option 2: Include the NR-DC specific capabilities to NR SA capability container. The remaining one-fourth companies support this option.

Proposal 4a: For NR-DC, the baseline is to reuse the UE-MRDC-Capability IE (MN and SN can interpret this container as in other MR-DC options).
Proposal 4b: FFS for NR-DC, that for the NR-DC capability is added to the NR SA capability container.

Companies are invited to bring contributions for the FFS aspects providing clear justification for deviation.…
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