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1   Introduction
In last RAN2 meeting, the unified split bearer was discussed and there was wide consensus to harmonise and desire to move in the direction that NR-PDCP layer is used for both MCG split bearer and SCG split bearer in [1]. However, further study was needed and RAN2 aim to make a decision on bearer type unification at this meeting. 
In this contribution, we discuss the following issues on common PDCP for unified bearer type, and then provide our opinion. 

· Whether common PDCP is used for all bearer types or is only for split bearer type, and which PDCP?

· When LTE decides to configure the NR PDCP to UE?
· How to handle the key management for different bearer types?
· How to organize the configuration for different bearers?

· What coordination are needed between MeNB and gNB;

2   Discussion 
Currently, there are four bearer types in EN-DC, including MCG bearer, MCG split bearer, SCG bearer and SCG split bearer. 

For standalone scenario, it is obvious that each RAT uses its own PDCP layer, e.g. LTE uses LTE-PDCP layer, and NR uses NR-PDCP layer. 
Issue 1: Whether common PDCP is used for all bearer types or is only for split bearer type? And which PDCP?
For EN-DC, the purpose of introducing common PDCP is to unify bearers to make it transparent to UE at least for split bearer on where PDCP is located. If a common PDCP is used for all bearer types, the switch between LTE PDCP and NR PDCP can be avoided during the bearer type change, which can effectively avoid the overhead and complex of the bearer type change. Therefore, we prefer that:
Proposal 1: Common PDCP is used for all bearer types in EN-DC. 
There is not big different between LTE PDCP and NR PDCP. But we assume the NR PDCP would be more forward compatibility, and could support longer SN. Therefore we would prefer to use NR PDCP as common PDCP for data bearers in LTE NR DC. 
Proposal 2: NR PDCP is used as the common PDCP.
Since NR PDCP is used by LTE, the following issue should also be discussed. 
Issue 2: When LTE decides to configure the NR PDCP to UE?
In order to avoid the impact due to the switch  between LTE PDCP and NR PDCP, LTE needs to configure NR PDCP to UE as soon as possible. One simplest way is that LTE eNB could configure NR PDCP to UE when the eNB knows UE supports the capabilities of EN-DC or NR-PDCP layer. But if both LTE PDCP and NR PDCP can be used for MCG bearer, additional complex will be increased. 
Therefore we prefer for EN DC, either LTE PDCP is always used for MCG bearer or NR PDCP is always used for MCG bearer.

Proposal 3: For MCG bearer, the EN DC capable network should configure NR PDCP to UE once the network knows the UE supports it based on UE capability (e.g. UE supports EN-DC capability or UE supports NR-PDCP layer capability), at least before EN DC is configured for the UE;

Issue 3: How to handle the key management for different bearer types?
In LTE DC, KeNB is used by MeNB for MCG bearer and MCG split bearer, while S-KeNB is used by SeNB for SCG bearer. 

For EN-DC, if the unity of MCG split bearer and SCG split bearer is agreed, it is better for the split bearer to use a common key in order to make the PDCP anchor to be transparent to the UE. There are three solutions.

· Solution 1: KeNB is used for the split bearer.

· Solution 2: S-KeNB is used for the split bearer.

· Solution 3: A new defined key is used for the split bearer, e.g. Split-KeNB.

· Solution 4: Per DRB key;

In solution 1, KeNB is used by MeNB for MCG bearer and MCG split bearer, and also is used by SgNB for SCG split bearer. In case of the coexistence of MCG bearer and SCG split bearer, it is unavoidable using the same key by two different nodes, which is regarded as unsecured by SA3.
In solution 2, S-KeNB is used by MeNB for MCG split bearer, and also is used by SgNB for SCG bearer,SCG split bearer and SCG SRB. In case of the coexistence of MCG split bearer and SCG SRB, the same problem exists as mentioned for solution1. 
In solution 3, a new defined Split-KeNB is used by MeNB for MCG split bearer and used by SgNB for SCG split bearer. As defined in [2], it was agreed that MCG split bearer and SCG split bearer cannot be configured simultaneously in EN-DC. Therefore, if the data anchor point for the split bearer changes, the update of the Split-KeNB can be triggered to avoid using the same key by two nodes. 

In solution 4, each DRB may have a Key. We think it is overkill solution, and it should be discussed in SA3 instead of RAN2. 

Based on above analysis, we prefer solution 3, i.e. third Key for split bearer. Similar to the S-KeNB derivation, the new defined Split-KeNB used for the split bearer can also be derived from the KeNB, and a new counter is used as an input for the Split-KeNB derivation. But this belongs to the scope of SA3, so we propose that:
Proposal 4: Introduce a new split KeNB for split bearer, and send a LS to SA3 to confirm whether it is ok. 
Issue 4: How to organize the configuration for different bearers?
To make split bearer transparent to the UE:

For MCG split bearer, the MeNB should generate a NR PDCP container and other LTE configuration, SgNB should generate NR container for other NR configurations. The MeNB should put two NR containers in LTE ASN.1, one is NR PDCP, another is general NR configuration;

For SCG split bearer, the MeNB should generate LTE configuration, SgNB should generate NR PDCP container, and general NR container for other NR configurations other than NR PDCP. The MeNB should put two NR containers in LTE ASN.1, one is NR PDCP, another is general NR configuration;

Proposal 5: NR PDCP should be contained in separate NR container other than the NR container for other NR configurations.
The structure is shown in the following figure.
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Figure 1 Information for SCG split bearer
Proposal 6: If the anchor is in the MCG, NR PDCP is generated by MCG ifself. If the anchor is in SCG, the SCG should generate NR PDCP and send it to MCG as separate container.
For different bearer, the RRC structure will be:
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Figure 2 RRC structure for MCG, SCG and split bearers
Proposal 7: In EN-DC, LTE RRC message contains:

· MCG bearer: NR PDCP container + LTE configurations on RLC, MAC and physical layers;

· 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;
Issue 5: What additional coordination are needed between MeNB and gNB;
In order to help UE to know which DRB the PDCP configuration encapsulated in the container belongs to, the mapping between PDCP configuration by both MeNB and SeNB and DRB ID should be provided to UE. In case of SCG bearer or SCG split bearer, the mapping between PDCP configuration by SeNB and DRB ID should be provided from SgNB to MeNB. 
Proposal 8: In EN-DC, SgNB should provide the mapping between PDCP configuration and DRB ID to MeNB.
Proposal 9: The mapping between PDCP configuration and DRB ID should be provided to UE.  
3   Conclusion
In this contribution, we discuss the issues on common PDCP for unified bearer type and have the following proposals:
Proposal 1: Common PDCP is used for all bearer types in EN-DC. 

 Proposal 2: NR PDCP is used as the common PDCP.
Proposal 3: For MCG bearer, the EN DC capable network should configure NR PDCP to UE once the network knows the UE supports it based on UE capability (e.g. UE supports EN-DC capability or UE supports NR-PDCP layer capability), at least before EN DC is configured for the UE;

Proposal 4: Introduce a new split KeNB for split bearer, and send a LS to SA3 to confirm whether it is ok. 
Proposal 5: NR PDCP should be contained in separate NR container other than the NR container for other NR configurations.
Proposal 6: If the anchor is in the MCG, NR PDCP is generated by MCG ifself. If the anchor is in SCG, the SCG should generate NR PDCP and send it to MCG as separate container.

Proposal 7: In EN-DC, LTE RRC message contains:

· MCG bearer: NR PDCP container + LTE configurations on RLC, MAC and physical layers;

· 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;

Proposal 8: In EN-DC, SgNB should provide the mapping between PDCP configuration and DRB ID to MeNB.
Proposal 9: The mapping between PDCP configuration and DRB ID should be provided to UE.    
4   Reference

[1] RAN2#98 Chairman notes.

[2] RAN2#97bis Chairman notes. 

3GPP


_1558961805.vsd
X2


Split bearer configuration


MeNB RRC


SgNB RRC


NR configuration container (except PDCP)


NR PDCP configuration container


NR configuration container (except PDCP)


NR PDCP configuration container


LTE configuration 
(except PDCP)



_1559200955.vsd
Split bearer configuration


NR configuration container (except PDCP)


NR PDCP configuration container


LTE RRC


LTE RRC configuration 
(except PDCP)


MCG bearer configuration


NR PDCP configuration container


LTE RRC


LTE RRC configuration 
(except PDCP)


SCG bearer configuration


NR PDCP configuration container


LTE RRC


LTE RRC configuration 
(not for SCG bearer itself)


NR configuration container (except PDCP)



