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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
· 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
· When both MCG and SCG reconfiguration is required due to coordination, the SCG reconfiguration message must be encapsulated in an MCG RRC message that also carries the corresponding MCG reconfiguration that ensures that the combined configuration is valid.
· UE uses a joint success failure for messages in an encapsulating MN RRC message.
· A failure of the MN RRC messages, including one encapsulating SN RRC message with or without any MN reconfiguration fields triggers a re-establishment procedure.  
· Each SN RRC message should have its own RRC response message even when the SCG request message is encapsulated in an MCG RRC message. SCG response message is forwarded over Xx to SN.
· For MCG reconfiguration containing a SCG reconfiguration, UE sends a MN RRC response message that encapsulates the SN RRC response message.

Based on these agreements, the SRB structure for EN-DC in Rel-15 will be as shown in Figure 1. 



Figure 1: SRBs for EN-DC 
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. Also, when embedded RRC is used (i.e. SCG SRB is not configured, or/and co-ordination between MN and SN is required), RRC messages must be forwarded between the MN and SN via X2. This also applies to both the UL and DL directions.
In LTE DC, the forwarding of data packets between the MN and SN for split DRBs is handled by using the X2 User plane protocol that employs GTP-U. With the introduction of split SRB in MR-DC, a straightforward approach could have been to adopt the same principle for transporting SRB data between the MN and SN. However, it is sub optimal to transport CP data over the unreliable X2 UP that is based on GTP. Because of this, in the RAN3-NR#2 meeting in Qingdao, it has been agreed to:
· Apply same logic as F1: transfer SRBs over CP (i.e. PDCP-C PDUs sent from MN to SN)
This agreement covers only the case of Split SRBs, and specifically, the DL case. In [1], we have proposed further extension of this to support split SRB transport on the UL as well as both UL/DL transport of embedded RRC.  

In this contribution, we focus on the transport of embedded RRC messages between the SN and the UE, specially the UL aspects. 
[bookmark: _Ref178064866]Discussion
When SCG SRB is not configured or MN-SN co-ordination is required, NR RRC messages must be sent embedded within LTE RRC messages. In the DL direction, it is natural for the MN to embed the NR RRC messages in an LTE RRCConnectionReconfiguration message because:
· Coordination between the MN and SN might be required when the SN changes the SCG configurations, which will likely require an LTE RRCConnectionReconfiguration message to be sent from the MN as well; or/and  
· Even if no coordination is required, all the fields of the LTE RRCConnectionReconfiguration message are optional, and thus the LTE RRCConnectionReconfiguration message can easily be enhanced to include an embedded NR RRC message. 

[bookmark: _Toc490149238]The LTE RRCConnectionReconfiguration message can be used to transport embedded NR RRC messages from the SN to the UE. 

[bookmark: _Toc490149239]Since the reception of an RRCConnectionReconfiguration message at the UE triggers the UE to send an RRCConnectionReconfigurationComplete message, it is also straightforward to embed the response message to the NR RRC message, if any, in the LTE RRCConnectionReconfigurationComplete message.

[bookmark: _Toc490149240]The LTE RRCConnectionReconfigurationComplete message can be used to transport embedded NR RRC response messages from the UE to the SN. 

[bookmark: _Toc490149241]The details of the NR RRC messages in the DL that can be used for SCG configuration and the corresponding responses to them in the UL are FFS. Further discussions can be found in [2] and [3].
Apart from response messages to NR RRC messages received from the SN via the MN, the UE has also to send UL measurements that were configured by the SN. As agreed, these are to be sent via SCG SRB, if that is configured, but otherwise they must be sent embedded in an LTE RRC message. 
One alternative is to use of standalone LTE UL RRC messages that the UE can send at any time without explicit request by the network (i.e. not a response to DL RRC messages or not based on explicit configuration such as measurement reports). One such example of this is the ULInformationTransfer message that is currently used for sending UL NAS and non-3GPP information. However, the downside of using such messages are:
· It goes against the original purpose of these messages (i.e. we want to send 3GPP measurement reports, while these messages are for NAS, non-3GPP or other information), or/and
· Some of these messages (e.g. ULInformationTransfer) use SRB2, which has low priority (i.e. DRBs can be configured to have higher priority than this). Thus, the measurement report could be delayed in case of high data traffic
Thus, a more viable option is to enhance the LTE MeasurementReport to support the sending of an LTE measurement report that contains the NR MeasurementReport in a transparent container. That way, measurements to the MN could also be sent together with the NR measurements, if available. 

[bookmark: _Toc490256742]For the case of EN-DC, the LTE MeasurementReport message to include a transparent container IE to hold an NR MeasurementReport message.

[bookmark: _Toc490256743]For the case of EN-DC, the LTE MeasurementReport message can include only LTE measurement results, only NR measurement report, or both. 
The details of how to enable the LTE MeasurementReport are FFS. 
All the above discussion/proposal were focused on the EN-DC case. However, the situation is similar in the case of NE-DC where NR is the master. Thus, we propose: 

[bookmark: _Toc490256744]For the case of NE-DC, the NR MeasurementReport message to include a transparent container IE to hold an LTE MeasurementReport message.
[bookmark: _Toc490256745]For the case of NE-DC, the NR MeasurementReport message can include only NR measurement results, only LTE measurement report, or both. 

Conclusion
In this contribution, we have discussed the transport of embedded RRC messages over the air interface and we have observed:
Observation 1	The LTE RRCConnectionReconfiguration message can be used to transport embedded NR RRC messages from the SN to the UE.
Observation 2	The LTE RRCConnectionReconfigurationComplete message can be used to transport embedded NR RRC response messages from the UE to the SN.

And we propose:
Proposal 1	For the case of EN-DC, the LTE MeasurementReport message to include a transparent container IE to hold an NR MeasurementReport message.
Proposal 2	For the case of EN-DC, the LTE MeasurementReport message can include only LTE measurement results, only NR measurement report, or both.
Proposal 3	For the case of NE-DC, the NR MeasurementReport message to include a transparent container IE to hold an LTE MeasurementReport message.
Proposal 4	For the case of NE-DC, the NR MeasurementReport message can include only NR measurement results, only LTE measurement report, or both.
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