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1 Introduction
In RAN2#98, regarding random access procedure, same principle of LTE DC is agreed to apply to NR DC as:
1. When performing random access procedure on the PCell or PSCell while DC is configured, UE transmits the RACH preamble and receives RAR on corresponding cell.
2. when performing contention free random access procedure on the SCell (other than PSCell) while DC is configured, UE transmits the RACH preamble on SCell and receives the corresponding RAR on PCell for MCG and PSCell for SCG.

This paper discusses whether other MAC related principles of LTE DC can used to EN DC e.g. on BSR, DRX, SPS, TTI bundling, cell deactivation/activation and etc.
2 Discussion
DRX

In LTE DC, separate DRX configurations can be applied to MCG and SCG, and the CG specific DRX operation applies to all configured and activated serving cells in the same CG. And DRX coordination between MeNB and SeNB is supported by exchanging MCG DRX configuration and SCG DRX configuration.

In EN DC, we also think separate DRX configurations should be supported since different types bearers are possibly associated by MN and SN respectively and it should be beneficial for network flexibility. But since the DRX scheme is not so clear in NR, whether DRX coordination between MN and SN needs further discussion e.g. whether DRX related timing can be matched between LTE and NR system or not.
Proposal 1 In EN DC, separate DRX configurations can be applied to MN and SN. 
BSR

In LTE DC, BSR configuration, triggering and reporting are independently performed per CG. Regarding UL split bearer, a threshold based solution is used, when calculating buffer size:

-
If the data available is larger than or equal to the configured threshold, the data is indicated to both MAC entity configured for SCG and MAC entity configured for MCG;

-
if the data available is lower that the configured threshold, the data is indicated to the configured UL path.

In EN DC, it is straight forward that BSR configuration, triggering and reporting are independently performed per CG. Regarding UL split bearer, as indicated in [1], the threshold based solution limits the pre-processing, e.g. this not possible that PDCP layer to know which path the PDCP SDUs needs to transmitted before receiving of UL grant, when the data is larger than or equal to the configured threshold. Hard-split based approach is proposed in [2]. In hard-split based approach, the network configures the hard-split ratio for distributing the UL data transmission between SCG and MCG. Based on the hard split ratio, the UE can know which PDCP SDUS needs to transmitted in which cell group. Correspondingly the UE can make pre-processing of the these PDCP SDUs, e.g. pre-structuring RLC and MAC layer sub-headers. However, as indicated in [2], the NR link rates may be vary frequently especially in high frequency case. Hard-split based approach will cause some issue e.g. the hard-split ratio cannot match the NR link rates change simultaneously. we think a hybrid solution can solve the drawbacks of both threshold based and hard-split based approaches:

-
when the data available is lower than the configured threshold, the data is indicated to the configured UL path;

-
when the data available is larger than or equal to the configured threshold, the data is indicated to the MCG and SCG based on the configured hard-split ratio.

This approach enables pre-processing. And when the data available is larger than or equal to the configured threshold, the NR link rates change has less impact.

Proposal 2 In EN DC, BSR configuration, triggering and reporting are independently performed per CG.
Proposal 3 A Hybrid UL Split Operation for UL split bearer, when calculating buffer size:

-
when the data available is lower than the configured threshold, the data is indicated to the configured UL cell group;

-
when the data available is larger than or equal to the configured threshold, the data is indicated to the MCG and SCG based on the configured hard-split ratio.
Logical channel identities allocation

In LTE DC, Logical channel identities are independently allocated by the MeNB and the SeNB. Regarding EN DC, we think same principle can be used which provides more flexibility for LTE and NR LCP related configuration.

Proposal 4 In EN DC, logical channel identities are independently allocated by the MN and the SN.
Semi-persistent scheduling/SPS

In LTE DC, SPS can be simultaneously configured in both MCG and SCG and SPS is supported in PSCell. The main motivation is VoLTE may be provided by either MeNB or SeNB as stated in [3]. 
In RAN2#97, it was agreed that NR supports an SPS scheme similar to LTE. And we also think VoLTE like service may also be provided by either MeNB or SeNB. So we propose:

Proposal 5 In EN, SPS can be simultaneously configured in both MCG and SCG.
TTI Bundling

In LTE DC, TTI bundling to SCG is not supported, while TTI bundling to MCG is supported as long as there is no UL CA configured in MCG. The agreement made by RAN is a kind of compromise between UL power sharing issue and support of VoLTE like service.

In EN DC, the argument on UL power shortage and support of VoLTE is still valid. Even though it is not clear whether/how to support TTI bundling in SA NR, but regarding option 3, we think same principle of LTE DC should be applied.

Proposal 6 In EN DC option 3, TTI bundling to SCG is not supported, while TTI bundling to MCG is supported as long as there is no UL CA configured in MCG.

Activation/Deactivation

In LTE DC, the serving cells of the MCG other than the PCell can only be activated/deactivated by the MAC Control Element received on MCG, and the serving cells of the SCG other than PSCell can only be activated/ deactivated by the MAC Control Element received on SCG. And PSCell in SCG is always activated like the PCell (i.e. deactivation timer is not applied to PSCell). 
In RAN2#98, the agreement on NR is 
Agreements
1. Activation/deactivation is supported for NR CA
2. As in LTE, Activation/deactivation is controlled per CC by explicit indication and implicit mechanism for NR CA
3. Configuration of implicit deactivation mechanism is per CC for NR CA
Based on the agreement, we think similar principle of LTE DC should be used of EN DC. Regarding the open issues on NR can be discussed in NR separately, e.g. whether PSCell can be deactivated. The main purposes of PSCell are DL synchronization (e.g. in LTE, the UE needs to monitor MIB, PSS/SSS, CRS to keep timing synchronization) and provision of PUCCH resource. So deactivation of PSCell will impact DL synchronization and PUCCH related processing.
In LTE DC, the sCellIndex is configured per UE, because it is simple for PHR format design and etc. So far, we see some benefits to have sCellIndex per UE for EN DC to simplify some format design.
Proposal 7 PSCell cannot be deactivated. And the serving cells of the MCG other than the PCell can only be activated/deactivated by MN, and the serving cells of the SCG other than PSCell can only be activated/ deactivated by SN.
3 Conclusion and Proposals
Based on the discussion, we propose:
Proposal 8 In EN DC, separate DRX configurations can be applied to MN and SN.
Proposal 9 In EN DC, BSR configuration, triggering and reporting are independently performed per CG.
Proposal 10 A Hybrid UL Split Operation for UL split bearer, when calculating buffer size:

-
when the data available is lower than the configured threshold, the data is indicated to the configured UL cell group;

-
when the data available is larger than or equal to the configured threshold, the data is indicated to the MCG and SCG based on the configured hard-split ratio.
Proposal 11 In EN DC, logical channel identities are independently allocated by the MN and the SN.
Proposal 12 In EN, SPS can be simultaneously configured in both MCG and SCG.
Proposal 13 In EN DC option 3, TTI bundling to SCG is not supported, while TTI bundling to MCG is supported as long as there is no UL CA configured in MCG.

Proposal 14 PSCell cannot be deactivated. And the serving cells of the MCG other than the PCell can only be activated/deactivated by MN, and the serving cells of the SCG other than PSCell can only be activated/ deactivated by SN.
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