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1   Introduction
In RAN2 #99 meeting [1], for EN-DC, it was agreed that

	Agreements for EN-DC 

1:
Working assumption of the last meeting is confirmed as an agreement: For MCG bearer, either LTE or NR PDCP can be used, configurable by the network.

1a
EN-DC capable UE without EN-DC operation configured can be configured with NR PDCP version for SRBs and DRBs.

2: 
NR-PDCP is used for ‘MCG split or duplicate SRB’. 

3:
Non split SRB1 and 2 can be transmitted over either LTE-PDCP or NR-PDCP, which is configurable by network (at least after initial connection establishment). 

FFS whether SRB1 and SRB2 need to be configured with the same PDCP type (to be concluded in stage 3).

4: 
LTE-PDCP is used for SRB1 at the initial connection establishment from idle state. (I.e. no additional optimization to support NR-PDCP for SRB1 for idle to connected state transition)

5:
The PDCP version change (release of old PDCP and establish of new PDCP) of SRBs can be supported via:


i/  handover procedure (reconfiguration with mobility); and 


ii/ reconfiguration without mobilityControlInfo (when network implementation is sure there is no UL data in buffer). No user plane actions beyond release and establish of PDCP are to be specified for this case.

6
EN-DC operation should support a single reconfiguration procedure for bearer type change between MCG to/from split bearer and MCG to/from SCG bearer, when MCG bearer is configured with NR PDCP (before and after the bearer type change).

7
EN-DC operation where MCG bearer is configured with LTE PDCP, then direct bearer type change of such MCG bearer to split bearer or SCG bearer is performed is FFS.


For NG-LTE, it was agreed that

Agreements

1:
For UEs that are connecting via E-UTRA to 5GC, only NR PDCP is used for the DRBs. Also applicable for option 7 and option 4.

In this paper, we discuss which PDCP protocol is used for SRB for 5G UE accessing 5GC via ng-eNB. 
2   Discussion
2.1   Which PDCP protocol to use for SRB
In the several RAN2 meetings, during discussion for EN-DC, a lot of opinions were provided on whether to use NR PDCP for SRB. The benefit is clear which is using NR PDCP for split bearer can avoid extra standardization effort on LTE PDCP spec, since NR PDCP will support duplication function for MCG split/duplicated SRB. Since Option 7 will have same bearer type including MCG split/duplicated SRB, and in order to keep good forward compatibility to Option7 (NG ENDC), in Option 5, NR PDCP should be used for SRB for UE accessing 5GC.
Proposal 1: NR PDCP protocol should be used for SRB when UE accesses 5GC via ng-eNB.
2.2   How to use NR PDCP for SRB
There are mainly two options to configure NR PDCP for SRB for UE accessing 5GC via ng-eNB. One is taking NR PDCP as a default SRB1/SRB2 configuration in case that UE accesses 5GC during the initial RRC connection setup. The other is that LTE PDCP is default during initial RRC connection setup, then switch LTE PDCP to NR PDCP by RRC connection reconfigure procedure, as agreed for ENDC. Option 1 is more concise, since Option 2 involves PDCP switching.
Proposal 2: NR PDCP protocol should be used for initial RRC connection setup when UE accesses 5GC via ng-eNB.
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 can provide 5GC access. It has been agreed that CN types will be broadcasted in system information in RAN2#99 meeting. Once the UE decides to access 5GC via this ng-eNB, it should setup SRB1 with NR PDCP, i.e. the UE sends the RRCConnectionSeupComplete message to the ng-eNB processed by NR PDCP.

In EN-DC scenario, Option 2 was agreed but not Option1 partly because the network needs to configure NR PDCP for SRB to the UE and it can configure only if it knows this UE has EN-DC capability, which cannot be obtained during legacy LTE RRC connection setup procedure. Then using NR PDCP for SRB during initial RRC connection setup procedure is ruled out. This issue does not exist in NG-LTE, because it has been agreed that LTE eNB can identify at latest by message 5 (message containing initial NAS message) whether the UE is connecting to EPC or 5GC in RAN2 AH meeting [2]. Another technical difficulty is the SN length of NR PDCP and LTE PDCP is different, the LTE PDCP SN for SRBs is 5 bits, the NR PDCP SN is extended to 12 bits for SRBs. But as it is analyzed in [3], in theory, the following options could be considered: 
a) Add CN type indication in RRCConnectionRequest message

b) Add CN type 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 a 5GC indication is carried in the RRCConnectionSetupComplete message to inform the ng-eNB that the UE is accessing 5GC. 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 also involves PDCP configuration change, only without signalling in air interface.

With respect to c), it does not require any extra support in standard. From the perspective of the ng-eNB, it supports NR PDCP for 5GC connected UE and LTE PDCP for legacy UE, the ng-eNB is able to interpret the NR PDCP PDU. Upon reception of an RRCConnectionSeupComplete message, it is unknown to the ng-eNB whether this message is generated with LTE PDCP or NR PDCP. Considering the PDCP configuration for SRB is fixed in specification, therefore, the ng-eNB can try to interpret this message according to LTE PDCP configuration, if fails, the ng-eNB should interpret it according to NR PDCP configuration. Of course, the ng-eNB 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 3: The UE applies NR PDCP for SRB1 from Msg5 when it is accessing 5GC via ng-eNB and the ng-eNB can interpret the version of PDCP blindly.
3   Conclusion
In this paper, we discuss to use NR PDCP for SRB for the UEs accessing 5GC via ng-eNB and how the NR PDCP is configured.
Proposal 1: NR PDCP protocol should be used for SRB when UE accesses 5GC via ng-eNB.
Proposal 2: NR PDCP protocol should be used for initial RRC connection setup when UE accesses 5GC via ng-eNB.
Proposal 3: The UE applies NR PDCP for SRB1 from Msg5 when it is accessing 5GC via ng-eNB and the ng-eNB can interpret the version of PDCP blindly.
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