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1. Introduction
In previous RAN2 meetings, many agreements for SCG SRB were reached:
Agreements from RAN2#97bis:

1
SCG SRB can be configured based on network decision.

2
Addition of SCG SRB is decided by SN.

FFS Whether the MN can request establishment of SCG SRB
3
SCG SRB configuration is provided by NR RRC from SN.

4
NR RRC complete messages and measurement reports are mapped to the same SRB as the message initiating the procedure.

FFS Whether there are any exceptional cases for the complete messages

FFS Whether explicit configuration is also supported for measurement reports.
5
All LTE RRC messages are mapped to MCG SRB.
6
EN-DC can only be configured after security activation on LTE.
Agreements from RAN2#98:
1:
SCG SRB is modelled as one of the NR SRBs defined in 38.331.
2:
SCG SRB uses NR-DCCH logical channel type.
3:
A UE can be configured with both split MCG SRB and SCG SRB simultaneously.
4:
SCG SRB and the SCG leg of split SRB1/2 will be independently configured
5:
SCG-SRB establishment and release can be done at SCG addition and SN change
6
SCG-SRB reconfiguration can be done at SCG modification procedure.
7
RRC PDUs on SCG-SRB are ciphered using NR PDCP.
8
RRC PDUs on SCG-SRB are integrity protected using NR PDCP.
9
Security keys for SCG-SRB are derived from S-KgNB.
1:
The default scheduling priorities of MCG split SRB1 and SCG SRB are same
However, the above two issues marked in yellow still to be discussed. This contribution focuses on the two issues of SCG SRB for LTE and NR interworking and accordingly provides analyses and proposals.
2. Discussion
Issue 1: Whether explicit configuration is also supported for measurement reports.
For measurement configuration of SCG, in some cases where the coordination between MN and SN is needed, but in other cases where the coordination is not needed, for example, only change of measurement threshold or measurement event etc MN and SN coordination is not required. If the measurement coordination for SCG is not required, the signalling transmission via SCG SRB will be the fastest option for either measurement configuration or measurement reporting of SCG and it is beneficial for intra SN mobility.
Observation 1: In case the measurement coordination for SCG is not required, if SCG SRB is configured, it is beneficial to transmit measurement configuration and corresponding measurement reports directly via SCG SRB.
In case the measurement coordination for SCG is required, the measurement configuration information has to be exchanged between MN and SN. To prevent the negotiation process between MN and SN from triggering excessive signaling overhead, a final decision point is needed. Considering that MN is anchor of RRC signaling connection, it is proposed that the MN is used as the final decision point. An example of measurement coordination between MN and SN for SCG is shown below:
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Figure 1 Measurement coordination between MN and SN for SCG
According to figure 1, in step 4, if MN accepts the NR measurement configuration, successful result and latest LTE measurement configuration are carried in response message. Otherwise, unsuccessful result and latest LTE measurement configuration are carried in response message, and then based on which SN may update NR measurement configuration.
Proposal 1: MN is used as the final decision point of the measurement coordination for SCG.
In addition, the measurement configuration for SCG requiring coordination should consider the real deployment scenario, for example, if there is an ideal backhaul between MN and SN, the transmission delay between MN and SN is very small, considering that the stability of MCG SRB is better than that of SCG SRB. Thus in this case, regardless of whether SCG SRB is configured or not, the measurement performance of UE will be optimal if transmitting measurement configuration and corresponding measurement reports via MCG SRB.
Observation 2: In case there is an ideal backhaul between MN and SN, from the performance point of view, it is better to transmit measurement configuration and corresponding measurement reports via MCG SRB.
Another typical case is that MN and SN are connected via a non ideal backhaul. In this case, the measurement configuration for SCG requiring coordination should consider transmission delay between MN and SN. As described above, the measurement configuration information for SCG after negotiation, sent directly towards UE by MN, will experience the shortest travel time, otherwise, it will go through an interface delay between MN and SN. But for corresponding measurement reports, if SCG SRB is configured, its transmission via SCG SRB can avoid the interface delay between MN and SN.
Another possibility is that one measurement object per frequency is used, however one or more measurements event for the same measurement object can be configured by MN and SN. If this approach is agreed for the measurement coordination, the measurement configuration can be sent via MCG SRB however the measurement reporting could be sent to SN over SCG SRB. 

Observation 3: In case there is a non-ideal backhaul between MN and SN, the measurement configuration for SCG requiring coordination is better to be transmitted via MCG SRB. But for the corresponding measurement reports could be sent over SCG SRB, if configured to avoid delay due to network interface. 

According to the above, a comparison table is listed as below:
Table 1 The measurement configuration comparison table

	
	Ideal beakhaul
	Non-ideal beakhaul

	
	
	Requiring coordination
	Not requiring coordination

	Configuration and reporting speed
	Both measurement configuration and reporting via MCG SRB have same speed as via SCG SRB
	Measurement configuration via MCG SRB will be fast
Measurement reporting via SCG SRB will be fast
	Both measurement configuration and reporting via SCG SRB will be fast

	Signalling stability
	Rapid variation of high frequency channel condition should be considered. Thus,  MCG SRB working in LF may be more stable than SCG SRB working in HF


It can be seen that, except for the special case marked in yellow, other cases require both measurement configuration and reporting for SCG via same SRB. Therefore by default measurement reports should be mapped to the same SRB as the message initiating the procedure. But for special case, such as the above example requiring coordination with non-ideal backhaul, it should be allowed to directly transmit the corresponding measurement reports to SgNB via SCG SRB, if SCG SRB is configured. To realize the feature, an explicit indicator should be introduced into RRC specification such that the standard is more clear and simple.
Proposal 2: By default measurement reports should be mapped to the same SRB as the message initiating the procedure. But for special case, an explicit indicator should be introduced to indicate that the measurement reports for SCG should be mapped to the designated SRB, e.g, SCG SRB, if SCG SRB is configured.
An especial case for measurement report is SCG failure. Similar as legacy DC, for IWK, in SCG failure case, the measurement result for SN serving frequency and neighbour frequency should be transmitted in SCG failure message. But different with legacy DC, the measurement result should be forwarded to SN then SN can trigger the SN change since SN change can be decided by SN.

Proposal 3: For SCG failure case, the measurement result should be carried in SCG failure message and should be forwarded to SN.
Issue 2: Whether there are any exceptional cases for the complete messages
In previous meeting, some companies proposed where in the SN change, MN sends the RRC reconfiguration message including SN change to UE and the UE transmits the RRC connection complete to the target SN. 

Although the messages forwarded by MN need to experience the delay over Xn interface; but the messages directly via air interface of NR also need to perform synchronization and access procedure towards target SN. Both transmission paths will experience some signaling delay. Thus from the signalling delay point of view, the above optimization does not have obvious advantages. On the contrary, for support of transmitting the RRC connection complete message via different transmission path, the additional complexity would be introduced for SCG RRC entity at the UE side.
Therefore, for NR RRC complete messages, they should be mapped to the same SRB as the message initiating the procedure, no exceptional case needs to be considered.
Proposal 4: All NR RRC complete messages are mapped to the same SRB as the message initiating the procedure.
3. Conclusion

This contribution discusses some remaining issues of SCG SRB for LTE and NR interworking, and the following proposals were made:
Observation 1: In case the measurement coordination for SCG is not required, if SCG SRB is configured, it is beneficial to transmit measurement configuration and corresponding measurement reports directly via SCG SRB.
Proposal 1: MN is used as the final decision point of the measurement coordination for SCG.
Observation 2: In case there is an ideal backhaul between MN and SN, from the performance point of view, it is better to transmit measurement configuration and corresponding measurement reports via MCG SRB.

Observation 3: In case there is a non-ideal backhaul between MN and SN, the measurement configuration for SCG requiring coordination is better to be transmitted via MCG SRB. But for the corresponding measurement reports could be sent over SCG SRB, if configured to avoid delay due to network interface. 

Proposal 2: By default measurement reports should be mapped to the same SRB as the message initiating the procedure. But for special case, an explicit indicator should be introduced to indicate that the measurement reports for SCG should be mapped to the diferent SRB from the message initiating the procedure, if SCG SRB is configured.
Proposal 3: For SCG failure case, the measurement result should be carried in SCG failure message and should be forwarded to SN
Proposal 4: All NR RRC complete messages are mapped to the same SRB as the message initiating the procedure.
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///////////////////////////////////////////////////////Start of Change/////////////////////////////////////////////////////////////////////////////
7.5
SCG SRB

When the MN is an eNB, the decision to establish a SCG SRB is taken by the SN, which provides the SCG SRB configuration using an SN RRC message. SCG SRB establishment and release can be done at Secondary Node Addition and Change of Secondary Node. SCG SRB reconfiguration can be done at Secondary Node Modification procedure.
SN RRC complete messages and measurement reports are mapped to the same SRB as the message initiating the procedure. But if an explicit indicator is contained in the measurement configuration message for SCG, then the corresponding measurement reports should be mapped to the different SRB from the message initiating the procedure. SCG SRB can be used to send SN RRC Reconfiguration, SN RRC Reconfiguration Complete and SN Measurement Report messages. All MN RRC messages are mapped to the MCG SRB.
When the MN is an eNB, the SCG SRB is modelled as one of the SRBs defined in TS 38.331 [XX] and uses the NR-DCCH logical channel type. RRC PDUs on NR SCG SRB are ciphered and integrity protected using NR PDCP, with security keys derived from S-KgNB. The SgNB selects cipheringAlgorithm and integrityProtAlgorithm for SCG SRB and includes them in the NR RRC Container (SCG Configuration).

NOTE:
A NR SCG RRC message sent via E-UTRA MCG SRB is protected by E-UTRA MCG SRB security (NR security is not used in this case).
FFS whether the agreements above (formally taken explicitly referring to the case where the MN is an eNB) can be extended to all MR-DC cases
FFS whether the MN can request establishment of SCG SRB


FFS what terminology will be used to describe the SCG SRB
When the MN is an eNB, only one SCG SRB is required and only for messages corresponding to SRB1.
FFS if anything additional is needed for SN failure cases

FFS for the NE-DC case
A SCG SRB is of higher scheduling priority than all DRBs. The default scheduling priorities of MCG split SRB1 and SCG SRB are the same.
There is no requirement on the UE to perform any reordering of RRC messages between MCG SRB and SCG SRB.

When SCG is released, SCG SRB and DRB configurations are released.
//////////////////////////////////////////////////////////// Next Change /////////////////////////////////////////////////////////////////////////////
7.7
SN/MN failure handling

If radio link failure is detected for MCG, the UE initiates the RRC connection re-establishment procedure with the PCell. If radio link failure is detected for SCG, the UE suspends all SCG radio bearers and SCG transmissions for MCG/SCG split radio bearers, and reports SCG failure information to MN.

When the MN is an eNB, the following SN failure cases are supported:

-
SN RLF;

-
SN change failure;

-
SN configuration failure (only for messages on SCG SRB);

-
SN RRC integrity check failure;

FFS whether the agreement above (formally taken explicitly referring to the case where the MN is an eNB) can be extended to all MR-DC cases
FFS whether exceeding the maximum uplink transmission timing difference is also supported (if MR-DC supports the synchronised operation case which is RAN1 decision)

When the MN is an eNB, upon SN failure the UE reports the SCG Failure Information to the MN instead of triggering reestablishment. The measurement results of SCG should be carried in SCG Failure Information and should be forwarded from MN to SN.
FFS whether the agreement above (formally taken explicitly referring to the case where the MN is an eNB) can be extended to all MR-DC cases
////////////////////////////////////////////////////////////End of Change /////////////////////////////////////////////////////////////////////////////
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