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1 Introduction

In last RAN2 meeting, bearer type harmonisation for EN-DC was discussed with the following agreements [1]:
Agreements

1 NR PDCP configuration is contained in separate NR container different from the NR container for other NR configurations.
2
If the anchor is in the MN, NR PDCP config is generated by MN itself. If the anchor is in SN, the SN should generate NR PDCP config and send it to MCG as separate container.

3:
In EN-DC, LTE RRC message contains:

-
SCG bearer: NR PDCP container + NR configuration container on NR RLC, MAC and physical layers;

-
Split bearer: NR PDCP container + LTE configurations on RLC, MAC and physical layers + NR configuration container on NR RLC, MAC and physical layers, etc;

-
NR PDCP config carried in the container is an IE.

-
SCG RLC/MAC/Phy/etc config carried on the container is an NR RRC PDU.

FFS Whether there are situations (e.g. PDCP reconfiguration) the NR RRC PDU from the SN can contain a PDCP configuration.

FFS Signalling details of how the PDCP configuration and lower layer configuration are linked.

Agreements:

1
Include PDCP config also in NR RRC PDU from the SN 

2 
Assume DRBid is used for the linking between PDCP config and lower layer comfiguration.

Working assumption: For MCG bearer, either LTE or NR PDCP can be used, configurable by the network. 

FFS points:

1) which PDCP to use for MCG SRB at connection setup.

2) What mechanism is used (if needed) to indicate to network UE support of NR PDCP during connection setup?

3) whether to use LTE PDCP or NR PDCP for split SRBs

4) Whether to support a mechanism to reconfigure from LTE PDCP to NR PDCP without HO.  If so, what would the mechanism look like?

5) discuss further in stage 3 whether to refer to NR RRC for NR PDCP configuration by eNB.

In this contribution, we will discuss the final LTE RRC Reconfiguration structure design to adapt to different DRB configuration scenarios.
2 Discussion

In LTE, radio resource configurations in RRC Reconfiguration message include PDCP configuration, RLC configuration, Logical channel (LCH) configuration, MAC configuration and PHY configuration. Of these, each PDCP/RLC/LCH configuration is associated with a DRB ID. MAC configuration is per UE. PHY configuration is per cell if carrier aggregation is enabled. 
2.1 LTE RRC Reconfiguration structure for LTE DC

In LTE DC, RRC is only located in MeNB, so only MeNB has the capability to generate LTE RRC Reconfiguration message. 

As shown below, the LTE RRC Reconfiguration structure includes two parts. One is the radio resource configuration in MCG-Configuration provided by MeNB. The other is the radio resource configuration in SCG-Configuration provided by SeNB.
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Figure 1 LTE RRC Reconfiguration structure in LTE DC
Because MeNB and SeNB belong to the same RAT, so they could comprehend the configuration of each other. Therefore, both MCG-Configuration and SCG-Configuration are carried as an IE in LTE RRC Reconfiguration message. 
For MCG bearer, PDCP layer is located in MeNB, so MCG PDCP/RLC/LCH/MAC/PHY configuration is carried as an IE in MCG-Configuration.

For SCG bearer, PDCP layer is located in SeNB, so SCG PDCP/RLC/LCH/MAC/PHY configuration is carried as an IE in SCG-Configuration. 

For MCG split bearer, PDCP layer is located in MeNB, so MCG PDCP/RLC/LCH/MAC/PHY configuration is carried as an IE in MCG-Configuration, and SCG RLC/LCH/MAC/PHY configuration is carried as an IE in SCG-Configuration, and DRB ID is used for the linking between MCG PDCP configuration and SCG RLC configuration. 

2.2 LTE RRC Reconfiguration structure for EN-DC

In addition to MCG bearer, SCG bearer and MCG split bearer, EN-DC also introduces SCG split bearer. Because MeNB and SgNB belong to different RAT, so they cannot comprehend the RRC PDU configuration of each other. Therefore, in LTE RRC Reconfiguration message, MCG-Configuration is carried as an IE, but SCG-ConfigurationNR (actually  include NR RRC Message) is carried as a container.

In last RAN2 meeting, it was agreed that LTE RRC Reconfiguration message in EN-DC contains:

· SCG bearer: NR PDCP container + NR configuration container on NR RLC, MAC and PHY;

· Split bearer: NR PDCP container + LTE configuration on RLC, MAC and PHY + NR configuration container on NR RLC, MAC and PHY.

· NR PDCP config carried in the container is an IE.

· SCG RLC/MAC/PHY/etc config carried on the container is an NR RRC PDU.

Based on the above agreement, there are two alternatives for LTE RRC Reconfiguration structure in EN-DC.

Alternative 1: NR PDCP configuration is put outside of the DRB configuration.
In this case, two new IEs are defined in LTE RRC Reconfiguration structure. One IE is PDCP-ConfigList, which is used to carry the list of PDCP configuration, and each item of this IE includes a DRB ID and a NR PDCP configuration container or just a single container, NR PDCP configuration and corresponding DRB id inside it. The other IE is SCG-ConfigurationNR, which is used to carry the NR configuration container on NR RLC/MAC/LCH/PHY/etc. 
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Figure 2 Alt1: LTE RRC Reconfiguration structure in EN-DC
For SCG bearer and SCG split bearer, PDCP is located in SgNB, so NR PDCP configuration is generated by SgNB. In LTE RRC Reconfiguration structure, PDCP-ConfigList IE includes the received NR PDCP configuration container from SgNB via inter-node RRC message, and SCG-ConfigurationNR IE includes the received NR configuration container on NR RLC/MAC/LCH/PHY/etc from SgNB via inter-node RRC message. 

For MCG split bearer, PDCP is located in MeNB, so NR PDCP configuration is generated by MeNB. In LTE RRC Reconfiguration structure, PDCP-ConfigList IE includes the NR PDCP configuration container provided by MeNB, and SCG-ConfigurationNR IE includes the received NR configuration container on NR RLC/MAC/LCH/PHY/etc from SgNB via inter-node RRC message. 

For MCG bearer, PDCP is located in MeNB. If LTE PDCP is used for MCG bearer, new defined PDCP-ConfigList IE is not needed, therefore, PDCP-ConfigList IE and SCG-ConfigurationNR IE do not exist in LTE RRC Reconfiguration. If NR PDCP is used for MCG bearer, PDCP-ConfigList IE in LTE RRC Reconfiguration includes the NR PDCP configuration container provided by MeNB, but SCG-ConfigurationNR IE does not exist in LTE RRC Reconfiguration. 
Alternative 2: Reusing the current DRB-ToAddModList IE and add a new NR PDCP configuration container per bearer in this IE.
Different from alternative 1, in this case, an extension field is added in DRB-ToAddModList IE, which is used to carry the NR PDCP configuration as a container.   
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Figure 3 Alt2: LTE RRC Reconfiguration structure in EN-DC
For SCG bearer and SCG split bearer, PDCP is located in SgNB, so NR PDCP configuration is generated by SgNB. In LTE RRC Reconfiguration structure, new defined extension field in DRB-ToAddModList IE includes the received NR PDCP configuration container from SgNB via inter-node RRC message, and SCG-ConfigurationNR IE includes the received NR configuration container on NR RLC/MAC/LCH/PHY/etc from SgNB via inter-node RRC message. 

For MCG split bearer, PDCP is located in MeNB, so NR PDCP configuration is generated by MeNB. In LTE RRC Reconfiguration structure, new defined extension field in DRB-ToAddModList IE includes the NR PDCP configuration container provided by MeNB, and SCG-ConfigurationNR IE includes the received NR configuration container on NR RLC/MAC/LCH/PHY/etc from SgNB via inter-node RRC message. 

For MCG bearer, PDCP is located in MeNB. If LTE PDCP is used for MCG bearer, extension field in DRB-ToAddModList IE is no needed. If NR PDCP is used for MCG bearer, new defined extension field in DRB-ToAddModList IE includes the NR PDCP configuration container provided by MeNB. 

Based on the above analysis, both the above two alternatives are feasible. The only difference between alternative 1 and alternative 2 is the location of the NR PDCP configuration in LTE RRC Reconfiguration structure.
From the network perspective, for alternative 1, MeNB does not need to identify the received mapping between DRB ID and NR PDCP configuration container from SgNB, and sends this mapping to UE directly. But for alternative 2, MeNB should identify the received mapping between DRB ID and NR PDCP configuration container from SgNB, and links the NR PDCP configuration container with the corresponding DRB ID in DRB-ToAddModList IE, and then sends it to UE. 
From the UE perspective, for alternative 1, UE LTE module can directly send the received DRB ID and NR PDCP container in PDCP-ConfigList IE to UE NR module for handling, but for alternative 2, UE LTE module should extract the DRB ID and NR PDCP container one by one from the received DRB-ToAddModList IE, and then send them to UE NR module for handling.
Therefore, from the simple perspective, we slightly prefer alternative 1. 
Proposal: In EN-DC, two new IEs need to be defined in LTE RRC Reconfiguration structure. One IE is used to carry NR PDCP configuration container, the other IE is used to carry NR configuration container (NR RRC PDU) on NR RLC/MAC/LCH/PHY/etc.  
3 Conclusion

In this contribution, we mainly discuss the final LTE RRC Reconfiguration structure design to adapt to different DRB configuration scenarios, and have the following proposal:
Proposal: In EN-DC, two new IEs need to be defined in LTE RRC Reconfiguration structure. One IE is used to carry NR PDCP configuration container, the other IE is used to carry NR configuration container (NR RRC PDU) on NR RLC/MAC/LCH/PHY/etc.   
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