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Introduction
This contribution considers UE capabilities that need to be partitioned between the CGs for NR-DC in the same FR and whether semi-static or dynamic partitioning is more appropriate for a given capability. It also considers the FFS aspects from the “[96b-NR-01] PDCCH blind decoding for Rel.15 NR-DC” email discussion.


UE Capabilities Affected by NR-DC
When a UE is configured for operation with two uncoordinated cell groups in NR-DC for a same FR, UE capabilities for receptions and transmissions need to be shared between the CGs. Once the capabilities to be shared between MCG and SCG are identified, the associated issues are how to do the sharing for a given capability and whether that sharing is semi-static or dynamic.

One basic assumption to address the above is the UE hardware architecture and in particular whether the UE has dedicated hardware for each CG or common hardware for both CGs for operation in a same FR. This was discussed in RAN1#96bis with respect to the partitioning of the PDCCH monitoring capability. It was agreed to specify support for both dedicated per CG (through the use of pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE) and common across CGs (through the use of pdcch-BlindDetectionCA) hardware architectures.  

The main open issue seems to be whether or not a UE that reports (pdcch-BlindDetectionMCG-UE, pdcch-BlindDetectionSCG-UE) = (X1, X2) can report a band combination for NR DC with (Y1, Y2) cells where Y1 > X1 when the UE does not report pdcch-BlindDetectionCA. Each X1, X2, Y1, Y2 value is from 1 to 3. The motivation for introducing pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE is to support a split of the hardware capability between the MCG and the SCG (basically, pdcch-BlindDetectionMCG-UE is pdcch-BlindDetectionCA for the MCG and pdcch-BlindDetectionSCG-UE is pdcch-BlindDetectionCA for the SCG). This split was argued to be needed for some implementations for asynchronous DC but the wording of the agreement in RAN1#96bis does not differentiate between synchronous and asynchronous DC. Regardless, allowing Y1 > X1 is similar to allowing a configuration of, e.g. 6 cells, for CA when the UE reports pdcch-BlindDetectionCA for, e.g. 5 cells (this is allowed in Rel-15 and is the reason for introducing pdcch-BlindDetectionCA). When the UE fallbacks to CA operation, the UE hardware for PDCCH monitoring for the MCG and the SCG can be shared for CA and the UE can support full PDCCH monitoring for up to Y1 cells. 

For the first FFS from [1] below, with the above understanding, the need to the inequality (>) in is not clear.
· FFS: [1, 2, 3] and pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= the maximum number of DL serving cells over CGs that UE can support if the UE does not report pdcch-BlindDetectionCA.

The need for the second FFS [1] below 
· FFS: If the UE does not report pdcch-BlindDetectionCA, the UE must support at least one NR-DC band combination where the UE behavior of blind decoding operation is the same as in Rel.15 NR-CA.

and for the suggested rewording during the discussions under [96b-NR-01], as below, is unclear although it has been argued that it can be beneficial to a network implementation.
· FFS: If the UE does not report pdcch-BlindDetectionCA, and if X is the maximum number of CCs supported by the UE across all NR-DC band combinations then there is at least one parameter pair (X1, X2) such that X1 + X2 = X and the UE supports at least one NR-DC band combination with X1 CCs in MCG and X2 CCs in SCG and for which X1 <= pdcch-BlindDetectionMCG-UE and X2 <= pdcch-BlindDetectionSCG-UE.

Based on above, the last FFS from [1] below can be resolved according to Alt. 1 from [1]
· For a UE configured with NR-DC, if the UE reports pdcch-BlindDetectionCA, the UE is always configured with pdcch-BlindDetectionMCG and pdcch-BlindDetectionSCG.
· FFS: if the UE does not report pdcch-BlindDetectionCA.

Also, the following additional condition to Alt. 1 [1] should also be agreed.
· For a NR-CA operation with only the fallback NR-CA band combination derived from a NR-DC band combination, the determination of PDCCH blind decoding capability follows the existing mechanism for NR-CA without involvement of any pdcch-BlindDetectionMCG-UE or pdcch-BlindDetectionSCG-UE.

Proposal 1: Alt. 1 from [1] can be confirmed subject to a clarification for the inequality in the first FFS and with the additional statement regarding fallback NR-CA from [96b-NR-01].


In addition to the UE capability for PDCCH monitoring, other UE capabilities that need to be shared for NR-DC operation are the UE transmission power and the number of measurements for CSI reports. 

For the UE transmission power, although the scheduling/configuration of UE transmissions can generally be assumed to be made independently by the MCG and the SCG, the UE knows the instantaneous power requirements on the MCG and the SCG. The UE also knows future power requirements at least within the timelines defined in Rel-15 for determining a channel, among overlapping channels, for UCI multiplexing. Assuming existence of prioritization rules due to the higher importance of some transmissions relative to others, e.g. due to information content or served functionality, the UE can dynamically prioritize power allocation to a transmission in case of power limitation. Dynamic power sharing is therefore feasible and appropriate for the overall operation with respect to metrics such as coverage and spectral efficiency [1]. If particular hardware implementations require semi-static power sharing, this can be informed by UE capability and can enabled by the gNB as a particular configuration for the dynamic power sharing framework [2].  
 
RAN1 should also discuss sharing between MN and SN for the set of UE capabilities under CA-ParametersNR-v1540 that includes simultaneousSRS-AssocCSI-RS-AllCC, maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC, totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC, and simultaneousCSI-ReportsAllCC. supportedNumberTAG can also be considered. The framework for sharing the PDCCH monitoring capability is applicable and any of the above parameters can replace pdcch-BlindDetectionCA. It is unclear whether parameters equivalent to pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE are needed or whether the UE needs to know how the sharing is done. 
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Proposal 2: Consider extending the framework for sharing pdcch-BlindDetectionCA between MN and SN to the UE capability parameters under CA-ParametersNR-v1540. 


Conclusions
This contribution considered remaining aspects for splitting of UE capabilities as required for NR-DC operation and proposed the following.

Proposal 1: Alt. 1 from [1] can be confirmed subject to a clarification for the inequality in the first FFS and with the additional statement regarding fallback NR-CA from [96b-NR-01].

Proposal 2: Consider extending the framework for sharing pdcch-BlindDetectionCA between MN and SN to the UE capability parameters under CA-ParametersNR-v1540.



References:
[1] R1-1905914, “Summary of email discussion [96b-NR-01] PDCCH blind decoding for Rel.15 NR-DC”, NTT DOCOMO
[2] R1-1906912, “Power Control for NR-DC”, Samsung




2

