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1 Introduction
During the 3GPP RAN2 NR ad-hoc meeting in Spokane, the technical aspects for the transfer of SCG signalling directly over NR radio was discussed, but there was no final  conclusion [1,2].   

This contribution discusses the topic further addresses the concerns raised and makes proposals to be agreed on for the coming WI.
2 Discussion

We discuss the motivation and benefits of enabling direct signalling of the RRC messages from the secondary node specifically addressing the concerns raised during the meeting.
For the rest of the discussion paper, we use the terms MeNB for the master node (LTE) and the SgNB for the secondary node (NR).
2.1 Scenarios and Benefit

RAN2 had previously agreed that:
1) NR SgNB generates full RRC messages (NR RRC PDU).  Based on this agreement,  NR SgNB RRC PDU can be transported over any transmission link and they do not need to be encapsulated by MeNB.

2) NR SgNB messages are sent transparently without modification and without the need for inspection by MeNB.  Hence SgNB messages do not need to be sent over MeNB for coordination. In addition, these messages do not need to be circulated to the MeNB for coordination purposes (i.e. there is no added value in routing such messages through the MeNB). Instead, the necessary coordination is handled separately, in case needed.
Further, last RAN2 adhoc meeting agreed:
For the LTE/NR tight interworking, the intra-secondary node mobility (including PSCell change and SCell release/addition) should be managed by the secondary node itself. At least in some cases, the master node needs to be informed of intra-secondary node mobility.

3: For the LTE/NR tight interworking, the measurement configuration used by the UE the intra-secondary node mobility should be managed by the secondary node. At least in some cases, coordination with the master is required.

RAN2 discussions identified that there are scenarios where the SgNB can well communicate directly with UE without the need for coordination with MeNB. This includes SCG configuration changes and intra SgNB node mobility. Additionally, where coordination between the MCG and SCG reconfigurations is not needed, their changes may be triggered independently when acting inside the already agreed capability limits that do not exceed the overall UE capability. As a simple example changing the SCG configuration by dropping some configured SCell(s) does not need master node action.

Observation #1: There are SCG reconfiguration scenarios where SgNB can configure UE directly without need for coordination with MeNB.
Observation #1A: Once capability coordination is performed between the MeNB and SgNB, the SeNB can trigger SCG reconfiguration to the UE directly if it does not exceed the overall UE capability.

In summary, some of the benefits in direct communication of NR SgNB messages are listed below:
1. SgNB configurations that don’t have an impact on MeNB configuration can be provided direct to UE without involving the MeNB. This leads to less signalling overhead in the network, less processing in the MeNB especially when there are larger number of NR Nodes connecting to LTE eNB.

2. Lower reconfiguration latency – by avoiding the delay over X2-NR and being able to benefit from the faster radio link of NR

a. This could be particularly helpful for NR measurement reports that would otherwise suffer much additional delay significantly improving the overall outcomes of the mobility procedure when NR is operating above 6 GHz.
b. Important for operations at higher frequencies where probability of link outage due to blocking is much higher.   Notification of link failure (over MeNB as in DC) and link reconfiguration/recovery over MeNB would incur unacceptable delays and reduce all benefits of using NR SCG.
c. The solution allows for triggering RRC procedures at a much faster rate compared to routing the SgNB message via the MeNB (and allowing parallel processing of independent LTE and NR transactions at the UE).   
d. Reduce reconfiguration synchronization delays between SgNB and UE.  The X2 delay and uncertainty of when the message was transmitted over LTE will create dependencies on when the SgNB can assume that the new configuration has been applied in the UE and when it can start using it (often probably relying in worst case delay scenario).   Such delays are quite inefficient given that we have the possibility to transmit the messages directly over a much better air interface and with no ambiguity of when the message was transmitted and applied.
3. The model allows for more commonality between standalone NR messages and tight-interworking messages (same messages can be used for both).

4. Allows more independent evolution of LTE and NR RRC where LTE is not affected by changes in NR.  
2.2 Solution details
When the SgNB RRC message is sent over NR Uu radio, it is sent over a different logical path and user plane stack (like the SRB1 that is used for the standalone scenario).  This NR SRB runs over the c-plane protocol stack and may use the logical channel priority, which are to be defined for the NR anyway.  

Security and integrity protection for the RRC PDU can re-use the security principles to be designed for the NR SRB, with the exception that integrity protection will be required.  This it is possible to generate IP keys from SCG keys.

The RRC entity in the SgNB has the knowledge to make the decision on which path (direct over the NR or over the X2-interface to the MeNB) the message should be sent.  The path selection can be left to the gNB implementation if the coordination requirements are met and the UE capability limits are respected. For those SCG changes, which are independent and allowed without MeNB involvement it does not matter from which transmission path the message was received by the UE.

Since RRC messages generated by SgNB are full RRC messages it is but natural for them to carry “Transaction Identifier” as with any RRC message.  For the UL messages, it would be useful to specify at least some rules on which path the UE should use, an example would be that UE response messages echo back the “Transaction Identifier” of the RRC message in the response message. Note that the UE still processes one RRC message at a time in the order it receives them in the NR RRC processing entity.  Due to this reason, there is no difference to the UE RRC as such on which path the message is received, apart from possibly providing a response along the same path. Yet another way would be that all response messages are sent over the same path as the originating message.  For UE (autonomously) originated messages, the preferred path can be defined in the specification or be configured by the MeNB.
Handling of failure of SgNB (NR) RRC messages that do not require coordination with MCG can also be done with a single mechanism irrespective of which path it was delivered in. 
Which path to use:
RRC in SgNB has the protocol knowledge to make that decision on which path (direct over SCG radio or over MCG) the message should be sent.  That is, the decision on the path cannot be done in the user plane stack.  For DL messages, path selection can be left to gNB implementation since it does not matter which path the message was received on from UE RRC perspective.  

For the UL messages, as discussed above, it would be useful to specify at least some rules on which path the UE should use.  For example, all response messages are sent over the same path as originating message.  For the UE autonomously originated messages, the path can be hard coded in the specification or configured.  
Some technical points which were raised during the discussion:
Concurrent coordination by MeNB and SgNB: This issue does not impact SCG configurations that do not require coordination with MeNB.  

Delta configuration: The potential issue with delta configuration comes if SgNB sends two RRC messages simultaneously, one that requires coordination over MeNB and another that does not require coordination directly over SCG.  In this case, the network cannot be certain which RRC messages reaches the UE first.  As with the previous issue, in the scenario where there is a need for simultaneous configurations  it would be up to the network implementation as usual to ensure that two outstanding transaction messages does not result in a conflict. The UE behaviour should be well specified – e.g., UE RRC serializes processing messages one at a time in the received sequence at the RRC.
It is hence proposed:
Proposal #1: Specifications should support the possibility for direct RRC messages between NR SgNB and UE without having to be circulated to and through MeNB.  
Proposal #2: SgNB RRC messages sent directly over SCG radio are sent on a separate SRB.
Proposal #3: UE RRC processes transactions one at a time in sequence in the order received by RRC
Proposal #4: SgNB RRC decides which path the message should take for DL message for the SCG reconfiguration, as long as the coordination requirements are met and UE capability limits are respected.  
Some specification will be needed for UL messages on which path to take (details are FFS). 

3 Summary and proposals
This document discussed the transfer and modelling of NR SgNB RRC configuration. The following proposals are made:

Observation #1: There are SCG reconfiguration scenarios where SgNB can configure UE directly without need for coordination with MeNB.
Observation #1A: Once capability coordination is performed between the MeNB and SgNB, the SeNB can trigger SCG reconfiguration to the UE directly if it does not exceed the overall UE capability.

Proposal #1: Specifications should support the possibility for direct RRC messages between NR SgNB and UE without having to be circulated to and through MeNB.  

Proposal #2: SgNB RRC messages sent directly over SCG radio are sent on a separate SRB.

Proposal #3: UE RRC processes transactions one at a time in sequence in the order received by RRC
Proposal #4: SgNB RRC decides which path the message should take for DL message for the SCG reconfiguration, as long as the coordination requirements are met and UE capability limits are respected.  
Some specification will be needed for UL messages on which path to take (details are FFS).
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