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1 Introduction

In 3GPP TSG-RAN WG2#99, the following agreements have been made for reconfiguration structure for EN-DC.

Agreements

-
For LTE lower layers (RLC, LCH), reuse LTE DRB-AddModd structure

-
For bearers using NR PDCP, aim to capture UE behaviour in NR specification

-
Bearer structure is following for bearers using NR PDCP:

-
We will introduce a new RadioBearerConfig IE in NR spec which is covering all bearers using NR PDCP

-
MeNB is still deciding DRB ID but this is signalled to the SeNB and used as ”anchor point” to link lower layers and higher layers

FFS details of security parameters

-
Bearer handling is captured in NR specification.

Working assumption: there are 2 transparent containers including radio bearer configuration lists (including PDCP-ConfigNR, DRB ID, EPS ID per bearer). 

In this paper, we discuss the impact on handling of LTE L2 entities due to reconfiguration structure for EN-DC during SCG change and bearer type change procedure and proposed a simple mechanism to handle the legacy LTE L2 entities.

2 Discussion
Bearer type harmonization introduced unified bearer concept. To support Bearer type harmonisation RAN2 has agreed that the same PDCP protocol specification is used for DRBs for MCG split bearer, SCG split bearer and SCG bearer. For MCG bearer, RAN2 agreed either LTE PDCP or NR PDCP can be used as configured by the network. In EN-DC, for bearers using NR PDCP, the UE behavior is going to be captured in NR specification but LTE lower layers (RLC, LCH) will be reused as defined in LTE specification.
As mentioned in [1], SCG change procedure for EN-DC will be defined in NR specification and will not be mentioned in LTE specification. NR RRC reconfiguration message will have SCG change information field which triggers SCG PDCP/RLC reestablishment, SCG MAC reset and random access .LTE RRC reconfiguration will not have any signaling related to this procedure.
Observation 1: For EN-DC, NR RRC reconfiguration message will be carrying SCG change information and handling of procedure related to same will be defined in NR RRC specification.

SCG change procedure may or may not involve PDCP termination point change. In case PDCP termination point change which involves key change also then for split bearer and SCG bearer [2] SCG PDCP and RLC entity need to be re-established, SCG MAC need to be reset. For MCG leg of split bearer, RLC entity needs to be re-established and MCG MAC need to be reset as it is carrying the data with old set of keys. When UE receives the SCG change procedure through NR RRC reconfiguration message it can trigger the action on SCG L2 entities for split bearer and SCG bearer. During SN change procedure for split bearer, the associated MCG LTE RLC entity need to be re-established and MCG MAC entity need to be reset. As mentioned in observation 1, LTE will not be aware of SCG change procedure so it needs some indicators either implicit or explicit to determine the action on MCG L2 entities.
Observation 2: Indicator is required to trigger the action on MCG RLC entity associated with split bearer during SCG change procedure.
There are two options through which LTE can take the action on corresponding MCG or LTE L2 entities i.e. RLC and MAC say for split bearer.

a. Implicit Indicator: In this option, NR need to inform the LTE about the actions need to be taken for the MCG leg of split bearer and then based on this indication which is received from NR specification i.e. TS 38.331[3] , LTE will take appropriate L2 action on MCG leg of split bearer during SCG change procedure. Existing test proposal in LTE specification i.e. TS 36.331[4] does not specify such procedures and there is need to define new detailed text proposal which will trigger the action on Legacy L2 entities .This  kind of text procedure will be quite complicated and may introduce unnecessary text in the LTE and NR RRC  specification . 

b. Explicit indicator: In this option, NW should explicitly mention the actions need to be taken on MCG L2 entities i.e. RLC re-establishment and MAC reset required for specific DRB. This is simple procedure and will not introduce any complicated text details 

Observation 3: Implicit indicators to determine the action on MCG L2 entities during SCG change procedure requires new behavior to be defined in both LTE and NR RRC specification  which can add complexity in existing text proposal for TS 36.331 and TS 38.331.

Observation 4: Explicit indicators to determine the action on MCG L2 entities during SCG change procedure will not introduce any complexity in existing text proposal for TS 36.331 and TS 38.331.
As mentioned in observation 3 and 4, explicit indicator to trigger the action on LTE L2 entities during SCG change procedure is simple procedure  .There is need to provide explicit indicator for RLC re-establishment in LTE RRC message. On receiving the same UE will re-establish the RLC entity for specific DRB or SRB and reset the MAC if needed. 
Proposal 1: For EN-DC, during SCG change procedure, LTE RRC reconfiguration message should have explicit indicator to re-establish the MCG RLC entity of split bearer. 
Bearer type change (BTC) can happen without mobility procedure and can happen with and without key change [2].  If BTC happen without key change then there is no impact on MCG and SCG L2 entity. In case BTC happen with key change then there will be impact on L2 entities i.e. PDCP/RLC need to be re-established and MAC may need to be reset as mentioned [2]. When BTC happens without mobility procedure, UE need to determine the L2 action based on information provided in RRC message. PDCP re-establishment would be triggered based on fields indicating security change (key refresh or change of key i.e. change of key indicator value). If NR PDCP is re-established the corresponding NR RLC entity can be re-established and NR MAC can be reset but L2 actions on LTE RLC or LTE MAC cannot be determined as NR PDCP and key indicator information is provided in NR specification. During MCG to/from split bearer, MCG L2 entities need to be re-established and reset if there is change in keys. LTE will not be aware of key change information as it is defined in NR RRC reconfiguration message, so it needs some indicators either implicit or explicit to determine the action on MCG L2 entities.

Observation 5: Bearer type change between MCG to/from split bearer with key change required the re-establishment and reset of MCG RLC and MAC entity.
Observation 6: For EN-DC procedure, as handling of NR PDCP and keys indicator defined in NR RRC specification, Indicator is required to trigger the action on MCG L2 entities impacted due to bearer type change procedure.
As mentioned above, implicit indicator can add more complexity in text proposal of existing specification for TS 36.331 and TS 38.331. Explicit indicator is required to trigger the action on LTE or MCG L2 entities during bearer type change procedure. There is need to provide explicit indicator for RLC re-establishment in LTE RRC message. On receiving the same UE will re-establish the RLC entity for specific DRB and reset the MAC if needed.

Proposal 2: For EN-DC, during bearer type change procedure, LTE RRC reconfiguration message can have explicit indicator to re-establish the MCG RLC entity for radio bearer.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposal:
Observation 1: For EN-DC, NR RRC reconfiguration message will be carrying SCG change information and handling of procedure related to same will be defined in NR RRC specification.

Observation 2: Indicator is required to trigger the action on MCG RLC entity associated with split bearer during SCG change procedure.
Observation 3: Implicit indicators to determine the action on MCG L2 entities during SCG change procedure requires new behavior to be defined in both LTE and NR RRC specification  which can add complexity in existing text proposal for TS 36.331 and TS 38.331.

Observation 4: Explicit indicators to determine the action on MCG L2 entities during SCG change procedure will not introduce any complexity in existing text proposal for TS 36.331 and TS 38.331.
Observation 5: Bearer type change between MCG to/from split bearer with key change required the re-establishment and reset of MCG RLC and MAC entity.
Observation 6: For EN-DC procedure, as handling of NR PDCP and keys indicator defined in NR RRC specification, Indicator is required to trigger the action on MCG L2 entities impacted due to bearer type change procedure.
Proposal 1: For EN-DC, during SCG change procedure, LTE RRC reconfiguration message should have explicit indicator to re-establish the MCG RLC entity of split bearer. 
Proposal 2: For EN-DC, during bearer type change procedure, LTE RRC reconfiguration message can have explicit indicator to re-establish the MCG RLC entity for radio bearer.
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