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1   Introduction
In last RAN2 [1] meeting, the bearer type harmonisation was discussed and some related agreements were achieved:

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).

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

However, there are some related FFS points as following:

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 continue the discussion on which PDCP should be used for MCG bearer and MCG SRBs.
2   Discussion 
Regarding work assumption and FFS points 4:

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. 

In last meeting, RAN2 agreed to use NR PDCP for split bearer, SCG bearer. However for MCG bearer the working assumption is either LTE or NR PDCP can be used. The argument from companies who would prefer to keep LTE PDCP was, for instance for VoLTE, if LTE PDCP is used, we do not need additional IOT test for it. 

To balance the purpose mentioned above, one simple way is that for the bearer which configured with LTE PDCP, we do not specify bearer type change for it. If the network wants to change the LTE PDCP to NR PDCP for the bearer, handover should be used. 
Proposal 1: bearer type change is only supported for bearers which NR PDCP is used;

Proposal 2: for bearer configured with LTE PDCP, handover shall be used if network wants to reconfigure it to NR PDCP. 

Regarding FFS points for SRBs:

To support SRB duplication function, the LTE PDCP should be enhanced. However for DRB, split functions are only supported via NR PDCP. Alternatively, there could be other option which can avoid the impact on LTE PDCP, i.e., for the split SRB with duplication, the NR PDCP is also used, i.e. packet duplication we always use NR PDCP. 
Proposal 3: NR PDCP should be used for MCG split SRBs.
If the MCG SRB is configured with LTE PDCP at the beginning, the LTE PDCP to NR PDCP change has to be involved when the network wants to configure the MCG split SRB. Additional work has to be introduced. Therefore we could see the benefit to use NR PDCP for the MCG SRBs at the connection setup if both UE and network support EN-DC.

Proposal 4: NR PDCP should be used for the MCG SRBs at the connection setup if both UE and network support EN-DC.

Figure 1 shows RRC connection setup procedure. It involves SRB0, SRB1 and SRB2. It should be noticed that the SRB0 is not PDCP related. 
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Figure 1: RRC connection setup procedure
With respect to the SBR1, its first message is transmitted from UE to eNB. To apply NR PDCP for SRB1, the UE should know whether the eNB is capable of the EN-DC. Alternatively, the UE can get the information from MeNB via system information, RAR or RRCConnectionSetup message. 
With the EN-DC capability indication from the network, EN-DC capable UE is able to know that it should setup SRB1 with NR PDCP, i.e. the UE is able to send the RRCConnectionSeupComplete message to the MeNB with NR PDCP configured if the network supports it.
It should be noticed that the LTE PDCP SN for SRBs is 5 bits, however, in NR, the NR PDCP SN is extended to 12 bits for SRBs. Considering there will be legacy UE, which only support LTE NR PDCP, the MeNB should be able to know whether the received RRCConnectionSeupComplete message comes from EN-DC UE or legacy UE.

In theory, the following options could be considered:

a) Add indication in RRCConnectionRequest message

b) Add indication in RRCConnectionSeupComplete message and then apply NR PDCP for SRB1
c) MeNB interprets the PDCP blindly 

In option a) the last reserved bit of the RRCConnectionRequest message has to be used. We should use it only for urgent case.  

In option b), the RRCConnectionSetupComplete message uses LTE PDCP same as the legacy UE and an EN-DC capability indication is carried in the RRCConnectionSetupComplete message to inform the MeNB of the UE type. Then the UE shall change the PDCP configuration from LTE PDCP to NR PDCP. From the perspective of standard, the UE handling on the PDCP configuration of the SRB1 should be specified, i.e., for the first message of the SRB1, the LTE PDCP configuration is applied and then it should be changed to NR PDCP configuration. To our understanding, it is feasible; however, it involves PDCP configuration change.

With respect to c), it does not require any extra support in standard. From the perspective of the MeNB, it supports EN-DC and according to the agreement achieved for the bearer type harmonisation, the MeNB is able to interpret the NR PDCP PDU. Upon reception of an RRCConnectionSeupComplete message, it is unknown to the MeNB whether this message is generated with LTE PDCP or NR PDCP. Considering the PDCP configuration for SRB is fixed in specification, therefore, the MeNB can try to interpret this message according to LTE PDCP configuration, if fails, the MeNB should interpret it according to NR PDCP configuration. Of course, the MeNB can try NR PDCP firstly and then LTE PDCP, the details can be left to network implementation.
To reduce the standard impact, we slightly prefer option c).

Proposal 5: UE shall apply NR PDCP for SRB1 at the beginning if the network supports EN DC and the MeNB can interpret the version of PDCP blindly. 

3   Conclusion
In this contribution, we discuss which PDCP should be used for MCG bearers and MCG SRBs  and have the following proposals:
Proposal 1: bearer type change is only supported for bearers which NR PDCP is used;

Proposal 2: for bearer configured with LTE PDCP, handover shall be used if network wants to reconfigure it to NR PDCP. 

Proposal 3: NR PDCP should be used for MCG split SRBs.
Proposal 4: NR PDCP should be used for the MCG SRBs at the connection setup if both UE and network support EN-DC.
Proposal 5: UE shall apply NR PDCP for SRB1 at the beginning if the network supports EN DC and the MeNB can interpret the version of PDCP blindly. 
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