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1. Introduction

In previous meetings, bearer type harmonization related agreements are listed below:

Agreements

1
The same PDCP protocol specification is used for DRBs for MCG split bearer, SCG split bearer and SCG bearer.

2
This PDCP protocol is specified in 38.323 (NR PDCP).

FFS: When EN-DC is configured, whether the MCG bearer only uses one PDCP type or the MCG bearer can use either LTE PDCP or NR PDCP up to the NW decision. Bearer type changes to be supported also need to be considered.

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.

Agreements for EN-DC

1:
PDCP/RLC is re-established if security key is changed for the bearer.  

(Maybe revisited is a solution for avoiding MAC reset is selected and the solution is suitable for avoiding PDCP/RLC reset)

2: MAC is not reset for the bearer type change between MCG bearer and SCG bearer.

 FFS: Whether PDCP is re-established for the bearer type change between MCG bearer and SCG bearer if NR PDCP is used for MCG bearer.  

3:
The original RLC entity should be released and new RLC entity should be established for the bearer type change between MCG bearer and SCG bearer.  The detailed handling on LTE RLC and NR RLC should be further discussed in UP session.

Agreements for EN-DC

1:
If Bearer type change happens through handover procedure then for MCG bearer, split bearer and SCG bearer, MCG/SCG PDCP/RLC should be re-established and MCG/SCG MAC should be reset.

2:
If Bearer type change happens through SN change procedure then SCG PDCP /RLC               should be re-established, SCG MAC should be reset.

3a: EN-DC operation should support the one step (direct) bearer type change between MCG to/from MCG split bearer without using the handover procedure.

3b: EN-DC operation should support the one step (direct) bearer type change between SCG to/from SCG split bearer without using the handover procedure or SN change procedure.

Agreements for all architecture options 

1: The direct change between SCG bearer and unified split bearer should be supported.

To fasten the progress of this topic, after RAN2#99 meeting 2 related email discussions were organized, i.e. 99#18 (bearer type change) and 99#30 (RRCConnectionReconfiguration ). 

In this paper, we discuss 2 issues which are not covered in the above 2 email discussions:

Issue 1: For EN-DC how does MeNB get the UE’s NR PDCP for generating the NR PDCP configuration of MCG(split) bearer? 

For issue1, Currently MeNB does not comprehend UE-NR-Capability, so it cannot generate the DRB configuration based on the parameters of NR PDCP capabilities as SgNB does. In this paper, we suggest that MeNB should be enhanced to generate split bearer configurations based on NR capabilities supported by the UE.

Issue 2: As one alternative of dual connection operation, the alternative 2C was discussed in LTE and was not adopted in the stage 3 phase. The definition of alternative 2C can be found as follows:

----------------------------------------------- from 36.842 start --------------------------------------------------------

Alternative 2C is the combination of S1-U that terminates in MeNB + no bearer split in MeNB + independent RLC at SeNB. It is depicted on Figure 8.1.1.4-1 below, taking the downlink direction as an example.
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Figure 8.1.1.4-1: Alternative 2C

--------------------------------------------------- from 36.842 start -------------------------------------------------------------

During the stage 3 discussion on the LTE/NR tight interworking signalling, in order to support the unified split bearer concept we are introducing some kind of flexible mapping between PDCP/SDAP level configuration and RLC/LCH level configuration which can enable the alternative 2C from signalling point of view. However, even if the configuration is possible from signalling point view, it is not clear whether the alternative 2C should be supported or not. And the intention of this contribution is to clarify the support of alternative 2C (also including the scenario that the PDCP terminate in SN but has not RLC/LCH in SN).
2. Discussion

2.1. NR PDCP Configuration in MeNB
Though the details of UE radio access capability of NR RAT have not been decided yet, the capability will include NR PDCP parameters for sure as can be seen in [1] (Section 4.3.3). Naturally, the NR PDCP configuration should be generated based on the NR PDCP capabilities, i.e. when there is at least a DRB whose type is MCG split bearer, MeNB should interpret the NR PDCP capabilities supported by the given UE.

Observation 1: NR PDCP configuration should be generated based on the NR PDCP capabilities which will be defined in TS 38.306.

Furthermore, NR PDCP capability is not related to the coordination between MeNB and SgNB (i.e. it is a Type I kind of capability as we classified in the SI phase). Therefore, we think the NR PDCP capability should not be included in the commom MR-DC coordination structure as discussed in the UE Capability Coordination issue, but added into UE-EUTRA-Capability and reported when requested by the eNB.
Proposal 1: In order to support bearer harmonization configuration in MeNB, NR PDCP capabilities should be included in UE-EUTRA-Capability.

2.2. Consideration on the support of alternative 2C

In the current TS 37.340, the description on the bearer type options can be found as follows:

-------------------------------------------------  From  37.340 start ----------------------------------------------------------

· For MCG bearers, the user plane connection to the CN entity is terminated in the MN. The SN is not involved in the transport of user plane data for this type of bearer(s) over the Uu.

· For MCG split bearers, the user plane connection to the CN entity is terminated in the MN. PDCP data is transferred between the MN and the SN via MN-SN user plane interface. The SN and MN are involved in transmitting data of this bearer type over the Uu.

· For SCG bearers, the SN is directly connected with the CN entity via a user plane interface. The MN is not involved in the transport of user plane data for this type of bearer(s) over the Uu.

· For SCG split bearers, the user plane connection to the CN entity is terminated in the SN. PDCP data is transferred between the SN and the MN via MN-SN plane interface. The SN and MN are involved in transmitting data of this bearer type over the Uu.

------------------------------------------------- From  37.340 end ----------------------------------------------------------

Based on the description on the bearer type options shown above, it can be observed that none of these bearers can be used to handle the alternative 2c. Also considering the alternative 2c can be supported in the stage 3 RRC signalling, we think it would make sense for RAN2 to clarify whether the alternative 2c should be supported in Rel-15.

Observation 2: The DC alternative 2C (i.e. there is no related RLC/LCH in the network node which terminates the PDCP of the radio bearer) can be supported by the stage 3 RRC signalling (although the support in X2/Xn interface is not clear) but not in the stage 2 level description.

Proposal 2: RAN2 should clarify whether the alternative 2C (i.e. one radio bearer does not have RLC/LCH in the network node which terminates the PDCP layer) needs to be supported in Rel-15.

The necessity on the introduction of alternative 2C was discussed in LTE DC SI phase, and during the discussion, companies thought that alternative 2C can be considered as some kind of special case of split bearer, in which one leg will never be used. So, 2C was not adopted as one bearer type in LTE DC. Based on similar considerations, we think that alternative 2C can also be covered by split bearer in NR, thus no new bearer type should be introduced in Rel-15 for the alternative 2C. And, for a radio bearer using KeNB (S-KeNB), one MCG leg (SCG leg) for DL has to be configured.

Proposal 3: No new bearer type should be considered in Rel-15 for the alternative 2C.

Proposal 4: For a radio bearer using KeNB, one MCG leg (i.e. RLC/LCH in MCG) for DL has to be configured. For a radio bearer using S-KeNB, one SCG leg (i.e. RLC/LCH in SCG) for DL has to be configured.
3. Conclusion

RAN2 is kindly asked to discuss and adopt the observations and proposals as follow:

Observation 1: NR PDCP configuration should be generated based on the NR PDCP capabilities which will be defined in TS 38.306.

Observation 2: The DC alternative 2C (i.e. there is no related RLC/LCH in the network node which terminates the PDCP of the radio bearer) can be supported by the stage 3 RRC signalling (although the support in X2/Xn interface is not clear) but not in the stage 2 level description.

Proposal 1: In order to support bearer harmonization configuration in MeNB, NR PDCP capabilities should be included in UE-EUTRA-Capability.

Proposal 2: RAN2 should clarify whether the alternative 2C (i.e. one radio bearer does not have RLC/LCH in the network node which terminates the PDCP layer) needs to be supported in Rel-15.

Proposal 3: No new bearer type should be considered in Rel-15 for the alternative 2C.

Proposal 4: For a radio bearer using KeNB, one MCG leg (i.e. RLC/LCH in MCG) for DL has to be configured. For a radio bearer using S-KeNB, one SCG leg (i.e. RLC/LCH in SCG) for DL has to be configured.
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