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1 Introduction

This contribution main discusses the issues marked as FFS in the signalling flows that are included in annex G of TR 36.842 [2]. First of all, the contribution proposes to align scenarios by introducing sub-procedures and messages covering multiple use cases. Furthermore, we repeat our proposals that to achieve consistency with SCell addition, MeNB should be in control of SCell release. We also propose that in general there is no need for negotiation of semi-static configuration i.e. one captain: the MeNB calls the shots, and that time-critical reconfiguration procedures should not be used to verify whether SeNB can be trusted.
We think there is no real need to support a synchronous reconfiguration procedure for the case an SeNB wants to change some essential configuration parameter, but ask RAN2 to discuss and conclude this aspect noting that SA3 has indicated a preference to support security reconfiguration by release and addition of the SCG configuration. We think this the SCG addition would be performed in a further reconfiguration step performed after handover completion. In case RAN2 considers a synchronous reconfiguration procedure to be needed, we propose a field is introduced in RRC by which the SeNB can provide dedicated preambles i.e. an sMCI. We finally propose that the UE returns the reconfiguration complete before succesfull completion of the RA procedure, and that upon receipt of this complete the MeNB acknowledges the SCG reconfiguration towards the SeNB.
2 Discussion

2.1 General
As indicated in the previous meeting, we think the signalling of SCG configuration from SeNB towards UE is largely the same for the MeNB and SeNB initiated reconfigurations. We therefore think that two flows should be aligned to avoid introducing multiple messages covering the same functions/ including the same contents.

Proposal 1
Avoid introducing multple message covering the same functions/ including the same contents by aligning the MeNB and SeNB initiated signalling flows.

In the remainder of this paper we have assumed aligned signalling flows.
2.2 Overall flow (aligned model)
The overall message flow is shown in Fig. 1, while the SCG configuration sub-part is covered by Fig. 2.
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Fig. 1: Overall flow, covering MeNB initiated reconfiguration
Notes/ description of messages flow (in order as shown)

1. 
The MeNB adds/ modifies/ or releases the SCG configuration

·  
(SCG establishment/ addition is also referred to as 'create SeNB UE context')

· 
The MeNB provides E-RAB characteristics (E-RAB parameters, TNL address information corresponding to the UP option, UE Capabilities and the current radio resource configuration of the UE.)

2. 
The SeNB acknowledges the SCG command

· 
Although SCG-Command could in principle acknowledge the SCG command, a confirmed flow is deemed necessary to cover the failure case.

3. 
The UE is configured with SCG resources, which may optionally include synchronisation (RACH procedure in SCG) as well as data retransmission/ forwarding
4. 
Optionally there may be an E-RAB modification procedure (SCG config addition/ release) to switch the path <UP option 1A >
Which eNB initiates release

To achieve consistent E-UTRAN operation, we think the node that controls SCell addition should also control SCell release. This approach imples that the SeNB provide input to the MeNB regarding load and radio quality. We have a preference to introduce periodic reporting of UE specific status information, as we think this is sufficient and results in the simplest mechanism.
Even though MeNB initiates the release, we think the SeNB generates the SCG configuration included in the message towards the UE. Note that when releasing an individual SCG cell, further SCG configuration changes are typically needed e.g. the PUCCH resources need to be adjusted.

Proposal 2
The MeNB initiates release of SeNB SCells, while the SeNB periodically provides UE traffic and radio information to the MeNB to assist this. Still, also for SCell release, the SeNB generates the SCG configuration included in the message towards the UE.
Overall coordination
In general we think we should not introduce negotiation between MeNB and SeNB for the SCG resource/ capability allocation:
· 
Verification of whether or not the SeNB can be trusted should not part of time critical procedures (can be done in background)
· 
For resources configured semi-statically, we think there is no real benefit in allowing the SeNB to use any remaining resources/ capabilities while it introduces additional complexity e.g. due to the risk of the two eNBs contending for the same resources/ capabilities
· 
Negotiation introduces additional complexity, and should be done only if there is significant gain (which we have not identified so far)

Proposal 3
Apart from some potential exceptions like the sharing of the L1 processing capacity, there is no need for any negotiation or dynamic coordination of the resources/ capabilities the SeNB is allowed to assign. I.e. the MeNB semi-statically configures the SeNB resource limitations. Furthermore, the MeNB need not verify the SCG resource configuration as part of the SCG reconfiguration procedures i.e. there is no need to introduce a reject
Other issues

The issue of whether or not to indicate SCG configuration restrictions by signalling UE capabilities and MCG configuration is adressed in another contribution, which includes a summary of the MeNB- SeNB coordination issues identified so far [3]. The issue of how the eNBs share the L1 capabilities is further discussed in another contribution [4].
2.3 SCG configuration (aligned model)
The SCG reconfiguration (elementary) procedure, applicable for both MeNB and SeNB initiated SCG reconfigurations, is covered by Fig. 2.
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Fig. 2: SCG configuration, aligned version under discussion
Description of messages flow (in order as shown)

1. The SeNB provides the SCG configuration, which the MeNB forwards (without modifying its content)

2. The MeNB includes the SCG configuration in a connection reconfiguration message towards the UE

3. There may be SN status transfer, which direction depends on scenario (SCG config add/ release)
4. There may be data forwarding, which direction depends on scenario (SCG config add/ release)

· 
It is up to eNB implementation whether before or after RRCConnectionReconfigurationComplete (like for X2 HO)

5. The UE returns the connection reconfiguration complete message

6. In case a synchronised procedure is needed, the UE performs random access with the SCG

Need to support a synchronous SCG reconfiguration procedure
We think that a SCG RA procedure is always required in the following cases:

· Upon establishment of the SCG (i.e. adding a first SCG cell). This 
· Upon establishment of a 2nd SCG TAG (i.e. a TAG not including the pSCell)

Based on the latest SA3 LS, we understand that whenever the MeNB performs a vertical key derivation, the SeNB key needs to be updated also. Furthermore, SA3 indicated that such an update should preferrably be done using a handover procedure including release and possibly addition of the SCG cells.

Assuming that security reconfiguration is handled by SCell release/ addition, the main remaining question is whether there is a need to support a synchronous SCG reconfiguration procedure for other use cases e.g. a change of PUCCH resources or some other important physical layer reconfiguration. When using a normal reconfiguration for a UE configured with REL-10 CA, there is also a period during which the eNB is not certain whether the UE has already applied the new configuration or is still using the old configuration. Most of the problems this may give could be avoided by the eNB taking certain precautions. Otherwise the eNB still has the option to use the handover procedure. In case of Dual connectivity, the period of uncertainty about which configuration the UE is using is longer i.e. more like 50ms instead of 20ms. In case the SeNB can not avoid any interoperability problems during this uncertainty period, it always has the option to release and add the relevant SCells. We are not entirely sure if there is thus a real need for a more enhanced procedure by which the SeNB can perform synchronous reconfiguration. Althoug in the following we provide some further details on how such a procedure could be realised, we think RAN2 should first discuss the need.

Proposal 3
RAN2 is requested to discuss and conclude the need to support a synchronous SCG reconfiguration procedure for important configuration changes initiated by SeNB (e.g. change of PUCCH or other essential physical configuration parameters)
How does E-UTRAN invoke synchronous SCG reconfiguration

We assume the SeNB is in control of the SCG RA, even though it may be triggered because of an MCG initiated reconfiguration. Although in general it should be up to SeNB implementation when to initiate SCG RA, it seems good to consider a few cases in more detail:

a) SCG addition: As in CA, we think is no need for the UE to perform SCG RA before returning the reconfiguration complete message. Assuming the pSCell is always activated, SCG RA may be triggered by UL data or by a PDCCH order. Although E-UTRAN could apply PDCCH order, there is nothing to stop the UE from initiating contention based RACH prior to that. The introduction of a synchronous SCG reconfiguration procedure (i.e. introducing a field in RRC including dedicated preables, i.e. an sMC) would address this. We however think there is no real need to temporarily stop the UE from triggering contention based RS.
We further think there is no need for the MeNB to know whether the RACH procedure completed successfully, as there seems a need for a general mechanism by which the SeNB provides status information to MeNB concerning the SCG load and/ or radio link quality changes. Based on this information, the MeNB should be able to control the data forwarding. This mechanism should also be able to handle any issues at SCG establishment e.g. in case RA fails.
b) Handover: We understand that whenever MeNB performs a vertical key derivation (may be triggered by SeNB i.e. key change on the fly) the SeNB key will be renewed also. We understand that in such a case, SA3 prefers the MeNB to perform handover including release and addition of the SCG configuration. When release & addition of the SCG configuration is included in the same message, the UE may trigger contention base RA towards the SeNB at any point in time. When receiving a contention base RA from the UE just before receiving the SCG-ConfigAck from the tMeNB, it is however not clear to the SeNB whether or not the UE has already applied the new configuration. I.e. when release & addition of the SCG configuration is included in the same message, a synchronous SCG reconfiguration procedure would still be required. In other words, avoiding the synchronous SCG reconfiguration requires the SCG addition to be performed by a another reconfiguration performed after handover completion.

When release and addition of the same SCG configuration is done within the handover message, it may be possible to perform the UP operations similar as done upon handover i.e. using PDCP status transfer to avoid retransmission of succesfully transferred PDCP PDUs beyond the first missing PDCP SDU. This optimised UP handling would not be possible when SCG addition is done by another reconfiguration following handover. In the latter case, there might also be useless transfer of data from SeNB to MeNB and back.

We think handover is predominantly used in case of UE mobility, in which case it is not very likely that the same SCG cells will be configured after handover. Thus, altogether we see no strong need to introduce this UP optimisation. 

c) Synchronous SCG reconfiguration (SeNB initiated): Although there may not be a reason to introduce a synchronuous reconfiguration for the SCG addition or handover cases, as discussed there may be a reason to introduce a synchronous reconfiguration for other purposes (see proposal 3). In such a case, we think that SeNB should initiate the SCG RA by including a field in the SCG configuration (i.e. alike a secondary MCI (sMCI)) that includes the dedicated preambles. Without this sMCI, the SeNB would have to trigger SCG RA using a PDCCH order. However, while waiting to send this PDCCH order, the SeNB may detect a contention based RA initiated by the UE. In such a case, the SeNB would not really know if the UE is using the new configuration. In other words, without sMCI it does not seem possible to achieve a proper synchronous reconfiguration procedure. Introducing a field in RRC may also reduce delay/ interruption, but that is of secondary importance. Note that we think that the UE behaviour upon receiving the RRC field is the same as for the case of a PDCCH order. We further like to point out that, for the same reasons as stated for the case of SCG addition, we think that also in this case the UE should return the connection reconfiguration message before initiating the SCG RA procedure.
Note
We have so far not identified a strong need to specify that the UE, upon receiving the synchronous reconfiguration message, temporarily stalls all uplink activity until it succesfully completes the SCG RA procedure.
In accordance with the above discussion, we propose the following:
Proposal 4
The UE returns the connection reconfiguration message before initiating the SCG RA procedure, if required (unifies the message flow for all cases, and as it does not require succesful RA completion given that a general Xn mechanism is required to control data forwarding that would also cover the initial case)
Proposal 5
Following receipt of the reconfiguration complete from the UE, the MeNB acknowledges the SCG reconfiguration towards the SeNB (a confirmed flow is needed to cover the failure case also)

We think that if RAN2 agrees that a synchronous SCG reconfiguration is needed, we should introduce an sMCI, The introduction of an sMCI would be quite beneficial for handover, as well as for SCG addition. We note that introducing an sMCI would result in some improvements, but, also taking into account the SA3 preference, we see no strong need for this. We suggest RAN2 to further discuss and conclude the issue.

Proposal 6
Discuss and conclude whether to introduce a field in RRC (aka sMCI) by which the SeNB can trigger the UE to initiate the SCG RA procedure using dedicated preambles
We like to note that when introducing an sMCI field, we assume it will be up to SeNB implementation when to use it.

Synthesis

It seems preferrable for the message sequence to be similar regardless of whether the SCG reconfiguration is synchronous i.e. involves RA. The following message flow, which is in line with the principles outlined in the previous, achieves this as the connection reconfiguration is performed before RA. It is noted that the SCG-ConfigAck may not really be needed in some cases e.g. when RA is used, but is merely provided for alignment (while it it noted that an Xn message upon MeNB receiving the reconfiguration response from the UE may be useful also for transferring some information in case of a failure).
Proposal 7
RAN2 is requested to consider and adopt the following message sequence
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Fig. 3: Proposed SCG configuration message sequence

3 Conclusion & recommendation
This contribution discusses the issues marked as FFS in the signalling flows that are included in annex G of TR 36.842 [2. RAN2 is requested to conclude the following related proposals:

Proposal 1
Avoid introducing multple message covering the same functions/ including the same contents by aligning the MeNB and SeNB initiated signalling flows.

Proposal 2
The MeNB initiates release of SeNB SCells, while the SeNB periodically provides UE traffic and radio information to the MeNB to assist this. Still, also for SCell release, the SeNB generates the SCG configuration included in the message towards the UE.
Proposal 3
Apart from some potential exceptions like the sharing of the L1 processing capacity, there is no need for any negotiation or dynamic coordination of the resources/ capabilities the SeNB is allowed to assign. I.e. the MeNB semi-statically configures the SeNB resource limitations. Furthermore, the MeNB need not verify the SCG resource configuration as part of the SCG reconfiguration procedures i.e. there is no need to introduce a reject
Proposal 3
RAN2 is requested to discuss and conclude the need to support a synchronous SCG reconfiguration procedure for important configuration changes initiated by SeNB (e.g. change of PUCCH or other essential physical configuration parameters)

Proposal 4
The UE returns the connection reconfiguration message before initiating the SCG RA procedure, if required (unifies the message flow for all cases, and as it does not require succesful RA completion given that a general Xn mechanism is required to control data forwarding that would also cover the initial case)

Proposal 5
Following receipt of the reconfiguration complete from the UE, the MeNB acknowledges the SCG reconfiguration towards the SeNB (a confirmed flow is needed to cover the failure case also)

Proposal 6
Discuss and conclude whether to introduce a field in RRC (aka sMCI) by which the SeNB can trigger the UE to initiate the SCG RA procedure using dedicated preambles

Proposal 7
RAN2 is requested to consider and adopt the corresponding message sequence as shown in figure 3.
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A
Background information (Annex)

Handover procedure, involving MeNB change
As indicated before, based on the latest SA3 LS we understand that whenever the MeNB performs a vertical key derivation, the SeNB key needs to be updated also. Furthermore, SA3 indicated that such an update should preferrably be done using a handover procedure including release and possibly addition of the SCG cells.

Let's first consider how the procedure would be performed in case handover is not extremely urgent. In general, the target eNB decides the configuration following handover and is hence the appropriate node for contacting the SeNB. It would issue a request to release the entire SCG configuration (i.e. releasing all DRBs, SCG and all SCells). In the same message, the tMeNB may request the SeNB to add the very same resources again.

Note
In case the rel/ add concerns exactly the same SCG configuration, the SeNB and the UE could possibly implement the same kind of behaviour to avoiding data loss as performed upon handover i.e.reset MAC, re-establish PDCP, re-establish RLC and exchange PDCP status information to avoid retransmission of all PDCP SDUs from the first missing SDU. In any case there may be SN status transfer but maybe no data forwarding between SeNB and MeNB.
When release & addition of the SCG configuration is included in the same message, the UE may trigger contention base RA towards the SeNB at any point in time. When receiving a contention base RA from the UE just before receiving the SCG-ConfigAck from the tMeNB, it is however not clear to the SeNB whether or not the UE has already applied the new configuration. I.e. when release & addition of the SCG configuration is included in the same message, a synchronous SCG reconfiguration procedure seems required anyhow.

The following figure illustrates this option.
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Fig. 4: Handover with change of MeNB, including SCG rel/add

In case handover is really urgent, it may be desirable to avoid any delays due to interaction with the SeNB. One option would be to use the fullConfig procedure (alternatively tMeNB would need to include release of the SCG config). The tMeNB would still indicate to SeNB to release the SCG configuration, but would not need to delay forwarding the HO message until it receives the SCG-Config from the SeNB. This option would however just reduce handover delay with something like 15ms.
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