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1   Introduction
In the last meeting, RAN2 has the following agreements for option4 and option 7:

Agreements

1.
For DRB, all the bearer types defined in EN-DC are supported for NR-DC (in addition to all NG-EN-DC and NG-DC options as already captured in stage 2)

2
NR-DC is considered as belonging to the set of MR-DC options. 

2i
This does not preclude that there might be differences that are specified. This does not mean that all current MR-DC agreement automatically apply to NR-DC without discussion. (This will be captured in an editor's not until all uses of MR-DC have been checked)

3.
Split SRB1 and SRB2 are supported in NR-DC.

4.
DC duplication is supported for DRBs regardless of PDCP location in all MR-DC options.

5.
DC duplication is supported for SRB1 and SRB2 in all MR-DC options.
6.
For all MR-DC options, CA duplication is supported only in NR cell group regardless of PDCP location.

7.
When the master is NR, CA duplication is supported for SRB1, SRB2 

Agreements

1:
For NGEN-DC and NE-DC the control plane architecture is based on EN-DC
2
For NR-DC the control plane architecture is based on EN-DC
FFS1 If there are differences at stage 3 in how the SN configuration is carried by the RRC message generated by the MN.

FFS2 How capability coordination is performed in the case of NR-DC

3:
SRB3 can be configured for NR-DC 

In this contribution, we will discuss the UE capability for MR-DC.
2   Discussion 
RAN2 introduces the IE UE-CapabilityRAT-ContainerList to indicate the UE capabilities of indicated RAT. But it does not indicate whether the UE supports the NGEN-DC or NE-DC.

-- ASN1START

-- TAG-UE-CAPABILITY-RAT-CONTAINER-LIST-START

UE-CapabilityRAT-ContainerList ::=SEQUENCE (SIZE (0..maxRAT-CapabilityContainers)) OF UE-CapabilityRAT-Container

UE-CapabilityRAT-Container ::= SEQUENCE {


rat-Type






RAT-Type,


ue-CapabilityRAT-Container


OCTET STRING
}

-- TAG-UE-CAPABILITY-RAT-CONTAINER-LIST-STOP

-- ASN1STOP

	UE-CapabilityRAT-ContainerList field descriptions

	ue-CapabilityRAT-Container

Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:

For rat-Type set to nr: the encoding of UE capabilities is defined in UE-NR-Capability.

For rat-Type set to eutra-nr: the encoding of UE capabilities is defined in UE-MRDC-Capability.

For rat-Type set to eutra: the encoding of UE capabilities is defined in UE-EUTRA-Capability specified in 36.331.


In EN-DC, RAN2 introduces the IE UE-MRDC-Capability to convery the UE Radio Access Capability Parameters for MR-DC. The parameters in MR-DC capability does not distinguish the capabilities of different dual connectivity. 
In the email discussion, all the companies agrees to reuse the MR-DC capability container for NGEN-DC and NE-DC, which can reduce the standardization work and reduce the complexity of maintaining multiple  capability containers. 

Proposal 1: Reuse the IE UE-MRDC-Capability to convery the capability parameters of NGEN-DC and NE-DC.
In our understanding, UEs are allowed to have different capabilities for different multi-RAT DC options, e.g.  the UE may only support EN-DC, but does not support the other architecture options. According to the following agreements in RAN2 #100, RAN2 has agreed that the UE may have different supporting for different options. 
=>
Capability to be added in LTE capability for EN-DC support, and in future an NR capability for NE-DC support, and an LTE capability for NG-EN-DC

RAN2 has introduced the EN-DC support in LTE capability in 36.331.

IRAT-ParametersNR-r15 ::=

SEQUENCE {


en-DC-r15





ENUMERATED {supported}





OPTIONAL,


eventB2-r15





ENUMERATED {supported}





OPTIONAL,

supportedBandListNR-r15


SupportedBandListNR-r15





OPTIONAL

}

Therefore, we think, for Option 4 and 7, RAN2 needs additional indications to indicate the support.  

Proposal 2: Introduce one capability indication in UE-EUTRA-Capability to indicate support of NG-EN-DC and introduce one capability indication in UE-NR-Capability to indicate support of NE-DC.
In addition, the main difference between EN-DC and NGEN-DC is the type of CN and in this case NGEN-DC can reuse most of parameters for EN-DC. There are some parameters in UE-MRDC-Capability that are explained to be used only for EN-DC in 38.306 (e.g. dynamicPowerSharing, simultaneousRxTxInterBandENDC, asyncIntraBandENDC). We think these parameters can be applied to NGEN-DC as well, however it is not clear whether the parameters are suitable for NE-DC. Also RAN#79 decided to evaluate whether the new design on power control and multiplexing is needed in NE-DC. So we think RAN2 shall study and distinguish the parameters which could be common for all options and which would be different per different options.
Proposal 3: NGEN-DC can reuse all the capabilities parameters of EN-DC.
Proposal 4: RAN2 shall study and distinguish the parameters applicable for different options in the IE UE-MRDC-Capability.
Some parameters are different between FDD and TDD or between FR1 and FR2, RAN2 introduces UE-MRDC-CapabilityAddXDD-Mode and UE-MRDC-CapabilityAddFRX-Mode to distinguish the parameters. We can reuse similar mechanism to distinguish the parameters of different options as the above. Considering RAN2 has almost finished the parameters of EN-DC, we think it is not necessary to add some specific parameters for EN-DC, i.e. the existent parameters are designed for EN-DC capabilities.  
Proposal 5: RAN2 should introduce NGEN-DC-Add-UE-MRDC-Capabilities and NE-DC-Add-UE-MRDC-Capabilities to distinguish the parameters of different options.
It is also not clear that whether the bandCombinationList is exactly the same among different MRDC options. For example, if there is the case that Band A + Band B can only applied to EN-DC case instead of NE-DC case, the band combination list cannot be applied to both options. In our understanding, the bandcombinationList of EN-DC and NE-DC should be common as the band combination should be independent with specific anchor RAT. However in 38.101 it currently only describes the combination band for EN-DC/NGEN-DC. RAN2 needs to send LS to RAN4 to request whether the combination band between EN-DC and NE-DC is different.
Proposal 6: RAN2 sends an LS to RAN4 to confirm whether the band combinations between EN-DC and NE-DC is the same.
According to the mechanism of UE capability reporting, the UE will only report the capability parameters when UE receives the enquiry of one RAT-Type from the network. In order to reduce the size of UE capability reporting message, we think RAN2 shall extend the value of RAT-Type to distinguish the enquiry of different options. 
Proposal 7: RAN2 shall extend the value of RAT-Type to distinguish the enquiry of different options.
3   Conclusion

In this contribution, the MR-DC UE capabilities was discussed and the following proposals were provided.
Proposal 1: Reuse the IE UE-MRDC-Capability to convery the capability parameters of NGEN-DC and NE-DC.
Proposal 2: Introduce one capability indication in UE-EUTRA-Capability to indicate support of option 4 and introduce one capability indication in UE-NR-Capability to indicate support of option 7.
Proposal 3: NGEN-DC can reuse all the capabilities parameters of EN-DC.
Proposal 4: RAN2 shall distinguish the parameters applicable for different options in the IE UE-MRDC-Capability.
Proposal 5: RAN2 should introduce NGEN-DC-Add-UE-MRDC-Capabilities and EN-DC-Add-UE-MRDC-Capabilities to distinguish the parameters of different options.
Proposal 6: RAN2 sends an LS to RAN4 to confirm whether the band combinations between EN-DC and NE-DC is the same.
Proposal 7: RAN2 shall extend the value of RAT-Type to distinguish the enquiry of different options.
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