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1   Introduction
In this contribution, we would like to further discuss the issue regarding initial SCG DRB data transmission after SCG addition and intra-MeNB handover procedure. 
2   Discussion
2.1   Initial SCG DRB data transmission for SCG addition
In legacy HO procedure, the ciphered and integrity protected HO complete message is included in RA msg 3 if contention-based RA is used. 
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In DC, there is no SRB transmission towards SeNB during SCG addition procedure. Then, one issue arises as whether or not SCG DRB data transmission can be performed together with RA msg 3, if contention-based RA is used. In our understanding, UL grant allocation in RAR is generally very small, and contention resolution can fail. Therefore, it is not so critical to start SCG DRB data transmission when RA msg 3 is sent. Alternatively, the UE can perform initial SCG DRB data transmission according to scheduling in SeNB after RA on SCG is successfully completed. Instead, like legacy procedure, at least C-RNTI of SCG and BSR (if available) should be included in RA msg 3. In addition, other MAC PDU, such as PHR triggered by PSCell addition/activation, can also be transmitted in RA msg 3. 
If contention-free RA is used, it is natural that the initial SCG DRB data transmission should be started after RA on SCG is successfully completed.

Proposal 1: For SCG addition, SCG DRB data transmission should be started after RA on SCG is successfully completed.
Proposal 1bis: For SCG addition, at least C-RNTI of SCG and BSR (if available) should be included in RA msg 3. 
2.2   Initial SCG DRB data transmission during intra-MeNB HO
In LS reply [1] to SA3, it is mentioned that the following was agreed:

2.
Towards the UE, there is one RRC message for SCG release/add that can be used to:

a.
Update S-KeNB (as part of RRCConnectionReconfiguration). 

b.
Update KeNB and S-KeNB (as part of intra-MeNB handover, i.e., RRCConnectionReconfiguration with mobilityControlInfo)

3.
The SCG addition always implies provisioning of a new S-KeNB. Changing the K-eNB without changing the S-KeNB is not supported.
In addition, related to this, RAN2 also agreed the following RRC procedures

1.
Allow intra-MeNB HO by triggering release and addition of cells of the same SeNB in a single RRC message. 

2.
The UE behaviour with respect to the SCG is the same as for SCG Change where also addition and release is done by single RRC message. The UE does not need to determine whether it is an intra- or inter-MeNB handover. 

From security point of view, key refresh on SCG is not required if key update on MCG is initiated by MeNB itself. But in the end RAN2 agreed that key refresh on SCG will always be performed, whether key update on MCG is initiated by MeNB itself (key re-fresh), or by MME (key re-key). In our understanding, the main reason should be for simplicity, by not having SCG DRB data transmission in parallel with intra-MeNB HO on MCG. 
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Figure 2: Intra-MeNB Handover

Random Access on MCG

Random Access on SCG 

Success

???

Can SCG DRB data transmission be started  before RA is 

successfully completed on MCG?

SeNB reconfiguration complete

RRC reconfiguration complete


[image: image3.emf]UE MeNB

SeNB

RRC reconfiguration for Intra-MeNB HO

Figure 3: Intra-MeNB Handover
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In figure 2, it is assumed that RA on SCG is completed first. If SCG DRB data transmission is started upon the completion of RA on SCG, SCG DRB data transmission will be performed during intra-MeNB HO procedure. This appears to be contradictory to the previous agreements. Furthermore, there is risk that the RA may not be triggered by intra-MeNB HO. For example, the RA can be triggered by UE itself before receiving HO command. If the SCG DRB transmission is started too early, deciphering will fail due to key error. Therefore, it’d be better that the SeNB waits for the SeNB reconfiguration complete message to confirm the successful intra-MeNB HO, before starting to schedule SCG DRB data transmission. Similarly, from the UE point of view, the initial SCG DRB data transmission should be started after both RA on SCG and RA on MCG are successfully completed.
In figure 3, it is assumed that RA on MCG is completed first. But SCG DRB data transmission should not be started until RA on SCG is successfully completed, as UL timing is required before starting UL transmission on SCG. At the same time, in order to know that UE has successfully completed intra-MeNB HO in the MeNB, the SeNB should wait for the SeNB reconfiguration complete message before starting SCG-DRB data transmission.

Based on the above discussions, it is proposed that the SeNB should start SCG DRB data transmission after receiving the SeNB reconfiguration complete message and after RA is successfully completed in SCG. From the UE point of view, the UE should perform initial SCG DRB data transmission after both RA on SCG and RA on MCG are successfully completed.
Proposal 2: For intra-MeNB HO, the SeNB should start to schedule SCG DRB data transmission after receiving the SeNB reconfiguration complete message and after RA is successfully completed in SCG.
Proposal 3: For intra-MeNB HO, the UE should perform initial SCG DRB data transmission after both RA on SCG and RA on MCG are successfully completed.
As for UL transmission not related to SCG DRB data, such as those for SR, SRS, BSR, PHR and other control PDUs, they are not impacted by key change in SCG. Hence, their transmissions are not influenced by RA progress on MCG. 

Proposal 4: UL transmission not related to SCG DRB data, such as those for SR, SRS, BSR, PHR and other control PDUs, can be performed on SCG after RA on SCG is successfully completed. 
3   Conclusion
This contribution discusses initial data transmission issues for SCG addition and intra-MeNB HO. We have the following proposals:
Proposal 1: For SCG addition, SCG-DRB transmission should be started after RA on SCG is successfully completed.
Proposal 1bis: For SCG addition, at least C-RNTI of SCG and BSR (if available) should be included in RA msg 3.
Proposal 2: For intra-MeNB HO, the SeNB should start to schedule SCG DRB data transmission after receiving the SeNB reconfiguration complete message and after RA is successfully completed in SCG.
Proposal 3: For intra-MeNB HO, the UE should perform initial SCG DRB transmission after both RA on SCG and RA on MCG are successfully completed.
Proposal 4: UL transmission not related to SCG DRB data, such as those for SR, SRS, BSR, PHR and other control PDUs, can be performed on SCG after RA on SCG is successfully completed.
4   Reference

[1] R2-142940 Reply LS on Small Cell Counter (SCC) length and LS on SeNB Key Refresh and Counter Check procedures, RAN2
5   Text Proposal for 36.300
Beginning of Text Proposal
10.1.5
Random Access Procedure

The random access procedure is characterized by:

-
Common procedure for FDD and TDD;

-
One procedure irrespective of cell size and the number of serving cells when CA is configured;

The random access procedure is performed for the following events related to the PCell:

-
Initial access from RRC_IDLE;

-
RRC Connection Re-establishment procedure;
-
Handover;

-
DL data arrival during RRC_CONNECTED requiring random access procedure:
-
E.g. when UL synchronisation status is "non-synchronised".
-
UL data arrival during RRC_CONNECTED requiring random access procedure:
-
E.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.

-
For positioning purpose during RRC_CONNECTED requiring random access procedure;

-
E.g. when timing advance is needed for UE positioning.
The random access procedure is also performed on a SCell to establish time alignment for the corresponding sTAG.
In DC, the random access procedure is also performed on at least PSCell upon SCG addition/change, if instructed, or upon DL/UL data arrival during RRC_CONNECTED requiring random access procedure. The UE initiated random access procedure is performed only on PSCell for SCG.
Furthermore, the random access procedure takes two distinct forms:

-
Contention based (applicable to first five events);

-
Non-contention based (applicable to only handover, DL data arrival, positioning and obtaining timing advance alignment for a sTAG).

Normal DL/UL transmission can take place after the random access procedure.

An RN supports both contention-based and non-contention-based random access. When an RN performs the random access procedure, it suspends any current RN subframe configuration, meaning it temporarily disregards the RN subframe configuration. The RN subframe configuration is resumed at successful random access procedure completion.
10.1.5.1
Contention based random access procedure
The contention based random access procedure is outlined on Figure 10.1.5.1-1 below:
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Figure 10.1.5.1-1: Contention based Random Access Procedure

The four steps of the contention based random access procedures are:

1)
Random Access Preamble on RACH in uplink: 

-
There are two possible groups defined and one is optional. If both groups are configured the size of message 3 and the pathloss are used to determine which group a preamble is selected from. The group to which a preamble belongs provides an indication of the size of the message 3 and the radio conditions at the UE. The preamble group information along with the necessary thresholds are broadcast on system information.

2)
Random Access Response generated by MAC on DL-SCH:

-
Semi-synchronous (within a flexible window of which the size is one or more TTI) with message 1;

-
No HARQ;

-
Addressed to RA-RNTI on PDCCH;

-
Conveys at least RA-preamble identifier, Timing Alignment information for the pTAG, initial UL grant and assignment of Temporary C-RNTI (which may or may not be made permanent upon Contention Resolution);

-
Intended for a variable number of UEs in one DL-SCH message.

3)
First scheduled UL transmission on UL-SCH:

-
Uses HARQ;

-
Size of the transport blocks depends on the UL grant conveyed in step 2.

-
For initial access:

-
Conveys the RRC Connection Request generated by the RRC layer and transmitted via CCCH;

-
Conveys at least NAS UE identifier but no NAS message;

-
RLC TM: no segmentation.
-
For RRC Connection Re-establishment procedure:

-
Conveys the RRC Connection Re-establishment Request generated by the RRC layer and transmitted via CCCH;

-
RLC TM: no segmentation;

-
Does not contain any NAS message.

-
After handover, in the target cell:

-
Conveys the ciphered and integrity protected RRC Handover Confirm generated by the RRC layer and transmitted via DCCH;

-
Conveys the C-RNTI of the UE (which was allocated via the Handover Command);

-
Includes an uplink Buffer Status Report when possible.

-
For SCG addition/change, in the PSCell:

-
Conveys the C-RNTI of the UE on SCG (which was allocated via the RRC Connection Reconfiguration message);

-
Includes an uplink Buffer Status Report of SCG when possible.

-
For other events:

-
Conveys at least the C-RNTI of the UE.
4)
Contention Resolution on DL:

-
Early contention resolution shall be used i.e. eNB does not wait for NAS reply before resolving contention;
-
Not synchronised with message 3;

-
HARQ is supported;

-
Addressed to:
-
The Temporary C-RNTI on PDCCH for initial access and after radio link failure;

-
The C-RNTI on PDCCH for UE in RRC_CONNECTED.
-
HARQ feedback is transmitted only by the UE which detects its own UE identity, as provided in message 3, echoed in the Contention Resolution message;

-
For initial access and RRC Connection Re-establishment procedure, no segmentation is used (RLC-TM).

The Temporary C-RNTI is promoted to C-RNTI for a UE which detects RA success and does not already have a C-RNTI; it is dropped by others. A UE which detects RA success and already has a C-RNTI, resumes using its C-RNTI.

When CA is configured, the first three steps of the contention based random access procedures occur on the PCell while contention resolution (step 4) can be cross-scheduled by the PCell.
When DC is configured, the first three steps of the contention based random access procedures occur on the PCell in MCG and PSCell in SCG.
Next Text Proposal
10.1.2.X.1
SeNB Addition

The SeNB Addition procedure is initiated by the MeNB and is used to establish a UE context at the SeNB in order to provide radio resources from the SeNB to the UE. This procedure is used to add at least the first cell (PSCell) of the SCG. Figure 10.1.2.X.1-1 shows the SeNB Addition procedure.
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Figure 10.1.2.X.1-1: SeNB Addition procedure.

1.
The MeNB decides to request the SeNB to allocate radio resources for a specific E-RAB, indicating E-RAB characteristics (E-RAB parameters, TNL address information corresponding to the UP option). In addition, MeNB indicates within SCG-ConfigInfo the MCG configuration and the entire UE capabilities for UE capability coordination to be used as basis for the reconfiguration by the SeNB. The MeNB can provide the latest measurement results for the SCG cell(s) requested to be added. The SeNB may reject the request. 

Note:
In contrast to SCG bearer,  for the split bearer option the MeNB may either decide to request resources from the SeNB of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MeNB and the SeNB together, or even more. The MeNBs decision may be reflected in step 2 by the E-RAB parameters signalled to the SeNB, which may differ from E-RAB parameters received over S1. 
Editor’s note: FFS whether SCG-ConfigInfo contains SCG configuration.
2.
If the RRM entity in the SeNB is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer option, respective transport network resources. The SeNB may trigger Random Access so that synchronisation of the SeNB radio resource configuration can be performed. The SeNB provides the new radio resource of SCG in SCG-Config to the MeNB. For SCG bearers, together with S1 DL TNL address information for the respective E-RAB, for split bearers X2 DL TNL address information.
Note:
In case of split bearers, transmission of user plane data may take place after step 2.

Note:
In case of SCG bearers, data forwarding and the SN Status Transfer may take place after step 2.
3.
If the MeNB endorses the new configuration, the MeNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration of SCG according to the SCG-Config.

4.
The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure..

5.
The MeNB informs the SeNB that the UE has completed the reconfiguration procedure successfully by forwarding the SCG-ConfigInfo.message

6.
The UE performs synchronisation towards the PSCell of the SeNB.  The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is not defined. The successful RA procedure towards the SCG is not required for a successful completion of the RRC Connection Reconfiguration procedure. After RA procedure towards the SCG is successfully completed, SCG DRB transmission can be started. 
Editor’s Note 1:
It is still FFS whether there is a need for the SeNB to finally confirm that the UE has taken the SeNB configuration into use. 

7./8.
In case SCG bearers, and dependent on the bearer characteristics of the respective E-RAB, the MeNB may take actions to minimise service interruption due to activation of dual connectivity (Data forwarding, SN Status Transfer). 
9.-12. For SCG bearers, the update of the UP path towards the EPC is performed. 

Editor’s Note 2:
The trigger for the path update procedure and how to capture it in stage 2 is still FFS. 
Next Text Proposal
10.1.2.X.2.1
Intra-MeNB change involving SCG change

This procedure is used to perform handover within the same MeNB while keeping the SCG in the same SeNB.
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Figure 10.1.2.X.2.1-2: Intra-MeNB Change procedure with SeNB configuration.

1.
The MeNB sends the SeNB Modification Request message, which may contain bearer context related or other UE context related information, data forwarding address information (if applicable) and SCG-ConfigInfo which contains the MCG configuration and the entire UE capabilities for UE capability coordination to be used as basis for the reconfiguration by the SeNB.  In case of SCG SCell addition request, the MeNB can provide the latest measurement results for the SCG cell(s) requested to be added and SCG serving cell(s). 
2.
The SeNB responds with the SeNB Modification Request Acknowledge message, which may contain radio configuration information within SCG-Config message and data forwarding address information (if applicable).

3.
The MeNB triggers the UE to apply the new configuration including SCG configuration.

4/5.
The UE synchronizes to the MeNB.

6.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SeNB Reconfiguration Complete message. The MeNB forwards the SCG-ConfigInfo message.

7.
The UE performs synchronisation towards the cell of the SeNB as described in SeNB addition procedure. If the bearer context at the SeNB is configured with the SCG bearer option and, if bearer type change is performed. UL transmission not related to SCG DRB data, such as those for SR, SRS, BSR, PHR and other control PDUs, can be performed on SCG before RA procedure towards the SCG is successfully completed. However, the UE should perform initial SCG DRB data transmission after both RA procedure towards the SCG and RA procedure towards the MCG are successfully completed.
Note: SeNB should not schedule any SCG DRB data transmission prior to receiving the SeNB reconfiguration complete message and confirming the UE has successfully completed RA procedure towards the SCG.
8./9. Data forwarding between MeNB and the SeNB may take place. 
10.
If applicable, a path update is performed.
End of Text Proposal
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