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1	Introduction
At RAN3 meeting #97, a mechanism to enable DL RRC tunneling for MCG split SRBs has been added to the baseline solutions for MR-DC. This mechanism consists of an indication about the SRBs to be relayed, indication of which are admitted and a new X2/Xn procedure to transfer the encapsulated RRC message. The last element works in DL only, however. 
The above solution, though correct, is incomplete. In particular, it does not offer UL transfer, which has also been agreed in RAN2 – the below part is a citation from the TS 37.340:
For the MCG split SRB, the selection of transmission path in downlink depends on network implementation. For uplink, the UE is configured via MN RRC signalling whether to use MCG path, SCG path or duplicate the transmission on both MCG and SCG.
However, also transfer of the NR SRB, in case the SRB3 is not used, may also be considered. In this paper both these topics are discussed.
2	Discussion
2.1	UL transfer
Enabling UL transfer is easy (and was already considered at RAN3 #97): in the minimal level, the only needed change is allowing the RRC Transfer procedure to be initiated from the SN to the MN. One may also consider if such UL transfer shall be separately requested: since the UE is configured from the MN, the UL may indeed be handled separately from the DL. However, this seems overcomplicated, because the amount of cases to request, to analyse and then to admit is duplicated (from [srb1, srb2] to [srb1-DL, srb1-UL, srb2-DL, srb2-UL]), while it is completely unclear why an SN could handle DL relay, while not UL.
Proposal 1: In order to handle UL MCG split SRBs, the RRC Transfer procedure shall be enabled from SN towards MN.
2.2	Transfer of NR RRC over LTE
It has been agreed in RAN2, that in case the SRB3 cannot be used, the NR RRC information can be relayed over LTE. In this case, the information is sent to and from the UE. The NR RRC message is delivered as an RRC container. Hence, there must be a transport mean for this container from the NR SN to the LTE MN and vice versa. Currently, several procedures allow for transferring an RRC container:
SN Addition (initiated from the MN)
SN Modification (initiated from the MN or SN)
SN Change (initiated from the SN)
RRC Transfer (initiated from the MN and possibly SN – see proposal 1 above)
From the list above, the best options are SN Modification and RRC Transfer. The argument for the former is the fact that the SN Modification corresponds to the RRC Reconfiguration used on the LTE RRC to forward the message to the UE. However, the procedures are class-1, which means there is always a response. This will be useful for request-response communication with the UE, but in case of the measurement report from the UE (which uses a new Generic Container message over LTE RRC) the response will be wasted. Nonetheless, this is possible and changes are quite light: usage of the procedures for NR RRC relay needs to be defined and likely a new Cause value added (Cause is mandatory for the modification procedures).
On the other hand, the newly defined X2/Xn RRC Transfer is exactly created for the purpose of the RRC relay. It is a class-2 procedure making it more flexible in case of the measurement report (or any other single RRC message introduced in future). Hence, we leave it for RAN3 to discuss, but if no other arguments are identified, we propose to use the RRC Transfer for the NR RRC relay.
If the proposal 1 is implemented, the procedure is nearly ready. The only changes needed concern the semantics of the container field (which now may also carry a raw RRC message) and the SRB type, which shall be extended with e.g. “nr-rrc-message”. 
Proposal 2: In order to support on the relay of the NR RRC messages over LTE (in case SRB3 is not used), the RRC Transfer is to be used with the new SRB type.
3	Summary
In this paper, we have analysed the RRC transfer procedure and identified missing elements. Based on this, we propose:
1. In order to handle UL MCG split SRBs, the RRC Transfer procedure shall be enabled from SN towards MN.
2. In order to support on the relay of the NR RRC messages over LTE (in case SRB3 is not used), the RRC Transfer is to be used with the new SRB type.
These proposals are reflected in a stage-2 TP below and two stage-3 TPs [1-2].
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[bookmark: _Toc485159000]10.10	RRC Transfer
[bookmark: _Toc485159001]10.10.1	EN-DC
The RRC Transfer procedure is used to exchange RRC messages between the MeNB and the UE via the SgNB (MCG split SRB) and between the SgNB and the UE via the MeNB.
MCG split SRB:


Figure 10.10.1-1: RRC Transfer procedure for MCG split SRB

Figure 10.10.1-1 shows an example signaling flow for RRC Transfer in case of the MCG split SRB:
1.	The MeNB, when it decides to use the MCG split SRBs, starts the procedure by initiating the RRC Transfer procedure. The MeNB encapsulates the RRC message in a PDCP-C PDU and ciphers with own keys.
NOTE:	The usage of the MCG split SRBs shall be indicated in the Secondary Node Addition procedure.
2.	The SgNB forwards the RRC message to the UE.
3.	When the UE provides response to the RRC message, it sends it to the SgNB.
4.	The SgNB initiates the RRC Transfer procedure, in which it transfers the received PDCP-C PDU with encapsulated RRC message.
SCG RRC transfer:


[bookmark: _GoBack]Figure 10.10.1-2: RRC Transfer procedure for SCG RRC transfer

Figure 10.10.1-2 shows an example signaling flow for RRC Transfer in case of the SCG RRC transfer:
1.	The SgNB, when the SRB3 is not available, starts the procedure by initiating the RRC Transfer procedure. The NR RRC message is forwarded as an octet string to the MeNB.
2.	The MeNB forwards the NR RRC message to the UE in a container in the RRCReconfiguration message.
3.	When the UE provides response to the NR RRC message or sends own NR RRC message (e.g. measurement repoort), it sends it to the MeNB in the RRCReconfigurationComplete (3a) or in the GenericContainer (3b), correspondingly.
4.	The MeNB initiates the RRC Transfer procedure, in which it transfers the received NR RRC message as an octer string.
10.10.2	MR-DC with 5GC
The RRC Transfer procedure is used to exchange RRC messages between the MN and the UE via the SN (MCG split SRB) and between the SgNB and the UE via the MeNB.
MCG split SRB:


Figure 10.10.2-1: RRC Transfer procedure for MCG split SRB

Figure 10.10.2-1 shows an example signaling flow for RRC Transfer in case of the MCG split SRB:
1.	The MN, when it decides to use the MCG split SRBs, starts the procedure by initiating the RRC Transfer procedure. The MN encapsulates the RRC message in a PDCP-C PDU and ciphers with own keys.
NOTE:	The usage of the MCG split SRBs shall be indicated in the Secondary Node Addition procedure.
2.	The SN forwards the RRC message to the UE.
3.	When the UE provides response to the RRC message, it sends it to the SN.
4.	The SN initiates the RRC Transfer procedure, in which it transfers the received PDCP-C PDU with encapsulated RRC message.
SCG RRC transfer:


Figure 10.10.2-2: RRC Transfer procedure for SCG RRC transfer

Figure 10.10.2-2 shows an example signaling flow for RRC Transfer in case of the SCG RRC transfer:
1.	The SN, when the SRB3 is not available, starts the procedure by initiating the RRC Transfer procedure. The NR RRC message is forwarded as an octet string to the MN.
2.	The MN forwards the NR RRC message to the UE in a container in the RRCReconfiguration message.
3.	When the UE provides response to the NR RRC message or sends own NR RRC message (e.g. measurement repoort), it sends it to the MN in the RRCReconfigurationComplete (3a) or in the GenericContainer (3b), correspondingly.
4.	The MN initiates the RRC Transfer procedure, in which it transfers the received NR RRC message as an octer string.
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