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Introduction
In RAN2#97, it was agreed to support the following for LTE-NR tight interworking where LTE is the master (EN-DC)
· the splitting of SRBs
· [bookmark: _GoBack]a direct SRB from the SN. 
Also, in RAN2#97bis, it was further agreed that the 
· direct SRB from the SN will not support splitting in Rel-15. 
· Both SRB1 and SRB2 from the MN support splitting
Based on these agreements, the SRB structure for EN-DC in Rel-15 will be as shown in Figure 1. 


Figure 1: SRBs for LTE-NR tight interworking
As can be seen in the figure, if it is decided to split SRB1/SRB2, the PDCP packet corresponding to the concerned RRC data must be forwarded via the X2 interface between the MN and the SN. This applies to RRC messages on both the UL and DL directions. In this contribution, we will discuss on how to transport this message over the X2 interface. 
[bookmark: _Ref178064866]Discussion
X2 data transport for split DRBs in LTE DC
In LTE DC, the forwarding of data packets between the MN and SN is handled by using the X2 User plane protocol that employs GTP-U, as shown in Figure 2 ([1][2])


Fig 2 Transport network layer for data streams over X2 (taken from [2])
It is specified in 36.424 that:

For the split bearer option:
-	the GTP-U (TS 29.281) protocol over UDP over IP shall be supported as the transport for the data stream of PDCP PDUs on the X2 interface. The GTP-U PDU includes a RAN Container with flow control information as specified in TS 36.425 which is carried in the GTP-U extension header. The transport bearer is identified by the GTP-U TEID (TS 29.281) and the IP address of the MeNB and SeNB respectively. There may be zero or one UL data stream and there is one DL data stream per E-RAB at the X2 interface;
-	The DL data stream is used for DL data transmission from the MeNB to the SeNB;
-	The UL data stream is used for UL data transmission from the SeNB to the MeNB;
-	the packet processing function in the MeNB shall send downstream packets of a given E-RAB to the SeNB IP address (received in X2AP) associated to the DL transport bearer of that particular E-RAB. The packet processing function in the SeNB shall send upstream packets of a given E-RAB to the MeNB IP address (received in X2AP) associated to the UL transport bearer of that particular E-RAB;
-	data forwarding may be performed by MeNB providing GTP-U TEID to receive the DL data forwarded by the SeNB.
X2 transport for split SRBs in EN-DC
For split SRBs, the same mechanism as above can be used by just creating one more tunnel for each SRB to be split. However, the transport of CP RRC messages have different requirements than that of UP data messages. Reliability is of utmost importance for the transport of CP RRC messages as these messages typically contain critical configuration information that will impact the behaviour of the UE/network. The GTP-U/UDP protocols employed by X2 UP do not provide reliability. In addition to that, sending the CP RRC messages over the same interface as the data may cause delay due to head of line blocking (i.e. high priority CP messages being blocked by the low priority but high data rate UP traffic over X2). Thus, applying the X2 UP data transport protocol that is used for LTE DC split DRBs also for split SRBs could compromise the reliability and latency needed for CP messages.

1. Applying the X2 data transport protocol that is used for LTE DC for split DRBs also for split SRB could compromise the reliability and latency needed for CP messages.

The X2 AP protocol [3], which is currently used for communication between the MN and SN for DC configuration/setup already supports reliability as it is based on SCTP, as shown in Figure 3 [4]. Thus, a reliable transmission of the split SRB data over the X2 could be achieved by using this interface instead of the X2 data interface. Also, the separation of the split DRB and split SRB data transport will avoid the blocking of SRB data by DRB data and thus facilitating a low latency delivery of the CP data. 


Fig 3 Transport network layer for control plane signalling over X2 (taken from [4])

[bookmark: _Toc485291088][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246]Reliable and robust transport of split SRB data between the MN and SN shall be enabled by using X2AP rather than X2 UP.

[bookmark: _Toc485291089]The issue of the transportation of split SRB data between the MN and SN is similar to the sending of RRC messages in CU-DU split architecture where the RRC/PDCP reside in the CU while the DU hosts the RLC/MAC/PHY. In RAN3#96, a working assumption about that has been agreed upon, where all the RRC signalling will use the F1-C interface, which is also based on SCTP like X2-AP. This is well aligned with our proposal above.
[bookmark: _Toc485291090]As it is the responsibility of RAN3 to specify the messages and procedures over the X2AP interface, we propose:

[bookmark: _Toc485291091]RAN2 to send an LS to RA3 asking to specify procedure(s)/message(s) that will enable the reliable and robust transport of split SRB data over the X2 interface. 
Conclusion
In this contribution, we have discussed the handling of split DRB transport over the X2 interface and its applicability for the transport of split SRB, and we have observed:

1. Applying the X2 data transport protocol that is used for LTE DC for split DRBs also for split SRB could compromise the reliability and latency needed for CP messages.

Based on this observation, and the fact that the X2 AP protocol already supports reliable transmission and the separation of CP and UP data will avoid possible head of line blockage of CP data by UP, we propose:
Proposal 1	Reliable and robust transport of split SRB data between the MN and SN shall be enabled by using X2AP rather than X2 UP.

Proposal 2	RAN2 to send an LS to RA3 asking to specify procedure(s)/message(s) that will enable the reliable and robust transport of split SRB data over the X2 interface.
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