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1 Introduction
At RAN2#105 meeting, regarding early measurement, fast CA configuration, fast MCG failure recovery, there were some agreement and progress achieved. In addition, three email discussion were triggered and supposed to be report to RAN2 105b meeting. All the discussion above is more focusing on NR side. However, considering (NG) EN-DC and NE-DC are also in the scope of this WI, in this paper, we will discuss on the potential impact on LTE side, and give some initial analysis.
2 Discussion
In R15, EN-DC is specified in early drop, and seen as the first stage of 5G. It is foreseen that the deployment of EN-DC may last for a long time period. Therefore, the continuous enhancement on EN-DC is beneficial to improve network performance and UE experience in 5G. Another side, NGEN-DC and NE-DC are specified in R15 late drop, considering the E-UTRA cell and NR cell can both connect to 5GC after 5GC is ready, to provide UE with 5GC service and high data rate. Hence, all these MR-DC options are in the scope of this eDCCA WI. Since NR-NR DC has MN and SN with same RAT, and may be prioritised to be discussed first by some companies. Then, all the enhancements for NR-NR DC should be supported for (NG) EN-DC and NE-DC if applicable. In addition, since NR-NR DC, NG EN-DC and NE-DC are connected to 5GC, while EN-DC is connected to EPC, the EN-DC specific enhancement should not be excluded.
Proposal 1: All the enhancements for NR-NR DC should be supported for (NG) EN-DC and NE-DC if applicable.

Proposal 2: EN-DC specific enhancement should not be excluded.
In the WID, the following three objectives includes DC related enhancement, i.e. early measurement, fast DC configuration and Cell activation, as well as fast MCG recovery. And according the online discussion at last RAN2 meeting and Email discussions, some impact on LTE side is foreseen.

Early measurement configuration and reporting

At RAN2 105 meeting, the following agreements are made regarding early measurement, which imply that in NR side, early measurement on NR frequencies can be configured for NR-NR DC/NR CA, and early measurement on LTE frequencies can be configured for NE-DC.

Agreements:

For IDLE/INACTIVE

1 Rel-16 early measurement configuration may contain both NR and LTE configuration, only NR configuration or only LTE configuration, to support various MR-DC and CA scenario. FFS on details.  IDLE mode and INACTIVE mode details will be discussed separately

2 NR early measurement configuration should include NR specific measurement parameters configurations.
3 Available beam and cell level measurement results can be included in early measurement reporting if configured.  
These agreements should apply for (NG) EN-DC as that early measurement on NR frequencies can be configured for (NG) EN-DC in LTE side. In addition, the Email discussion [105#54] [NR/eCA-DC]: measurement configuration is discussing the detailed NR measurement configuration and report content. The conclusions should be taken to LTE side if applicable. One thing need to be noted is that there is a set of early measurement configuration included in RRCConnectionRelease message and SIB introduced for R15 LTE euCA, it needs to create R16 extension IE for (NG) EN-DC anyway, then the detailed configuration could be a new set different from legacy one, e.g. validity area and timer. 
Proposal 3: Regarding early measurement configuration, the NR frequency should be configured for (NG) EN-DC in LTE side, and the detailed configuration should be aligned with NR side if applicable.

For early measurement reporting, the Email discussion [105#53] [LTE_NR_DC_CA_enh-Core] Early measurements Signaling is discussing the signaling flow for both of IDLE state and INACTIVE state, mainly focusing on NR side. For IDLE state, the same solution agreed for NR should apply for EN-DC and NG-DC. And for INACTIVE state, since there is an almost same RRC_INACITVE state introduced for E-UTRA/5GC and reused for NGEN-DC, the same solution agreed for NR should also apply for NGEN-DC. Considering there is an early measurment reporting procedure using UEInformationRequest and UEInformationResponse defined for R15 LTE euCA, it would be better to have same solution for (NG) EN-DC to save standardization effort and UE implement complexity. However, it should not to limit that some optimization methods to be defined in R16.
Proposal 4: Regarding early measurement reporting, for IDLE state, the same solution agreed for NR should apply for EN-DC and NG-DC. And for INACTIVE state, the same solution agreed for NR should also apply for NGEN-DC.

Fast DC configuration and Cell activation

Regarding fast SCell activation, at RAN2 105 meeting, the following agreements are achieved.

Agreements:

1 The configured SCells (MCG and SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover.  Timing requirements are up to RAN4.  FFS if this applies to resume. 

If only consider RRC connection setup, SN addition and HO procedures, the direct state configuration of SCells in MCG for (NG) EN-DC, and that of SCells in SCG for NE-DC are already supported thanks for R15 euCA. However, if considering during RRC resume procedure, to support direct SCell state considering will have some stage3 impact in LTE side for NGEN-DC, e.g. to extend RRCConnectionResume message to include MCG SCell state and SCG SCell state configuration. And for NE-DC, the NR RRCResume message need to include SCG SCell state configuration which is already supported in E-UTRA SCG configuration.
Proposal 5: If direct SCells (MCG and SCG) state configuration applies to resume, LTE RRCConnectionResume message to include MCG SCell state and SCG SCell state configuration (reflected in NR SCG configuration) for NGEN-DC. 
Fast MCG recovery

At RAN2 105 meeting, this issue was discussed but no conclusion was made. Then an Email discussion [105#55] [NR/ eCA-DC] MCG failure was assign to discuss the following four issues: 1)
Which failure cases are addressed for fast MCG recovery? 2) What is the UE behavior after triggering fast recovery procedure? 3)
Which SRBs are used? 4) Which message is used to indicate the failure? For issue 1), since the MCG failure case in (NG) EN-DC, NE-DC and NR-NR DC are the same, i.e. RLF, HO failure (call re-configuration with sync failure of the MCG in NR), inter-RAT HO failure, integrity check failure of SRB1 and SRB2, and reconfiguration failure, the failure type supported for fast MCG failure recovery in case of MR-DC and NR-NR DC should be the same. For issue 2), we believe that the similar behaviour of SCG failure reporting should be used for MCG failure recovery, and considering in MR-DC and NR-NR DC, the SCG failure reporting and handling are similar, MCG failure reporting and handling for MR-DC and NR-NR DC should be similar too. For issue 3), to use split SRB1 is the easiest and most straightforward way carry MCG failure related information without interface and SRB3 impact. And even SRB3 is agreed to be used, then since NE-DC does not support SRB3, then there is no impact on LTE side for NE-DC, and the unified solution should be used for (NG)EN-DC and NR-NR DC. For issue 4), we also believe similar message should be introduced in LTE and NR to support (NG)EN-DC and NR-NR DC/NE-DC.
Proposal 6: Regarding fast MCG recovery, the unified solution should be supported for (NG)EN-DC and NR-NR DC/NE-DC, except SRB related solution not supported for NE-DC.
3 Conclusion

In this paper, we discuss on the potential impact on LTE side, and provide the following proposals.

Proposal 1: All the enhancements for NR-NR DC should be supported for (NG) EN-DC and NE-DC if applicable.

Proposal 2: EN-DC specific enhancement should not be excluded.

Proposal 3: Regarding early measurement configuration, the NR frequency should be configured for (NG) EN-DC in LTE side, and the detailed configuration should be aligned with NR side if applicable.

Proposal 4: Regarding early measurement reporting, for IDLE state, the same solution agreed for NR should apply for EN-DC and NG-DC. And for INACTIVE state, the same solution agreed for NR should also apply for NGEN-DC.

Proposal 5: If direct SCells (MCG and SCG) state configuration applies to resume, LTE RRCConnectionResume message to include MCG SCell state and SCG SCell state configuration (reflected in NR SCG configuration) for NGEN-DC.
Proposal 6: Regarding fast MCG recovery, the unified solution should be supported for (NG)EN-DC and NR-NR DC/NE-DC, except SRB related solution not supported for NE-DC.
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