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1 Introduction

This contribution discusses a number of dual connectivity related issues related to the review performed for ASN.1 freeze, as listed in 2.1.
2 Discussion

2.1 Overview
The following table provides a short overview of the issues covered by this contribution.

	Number
	Area
	Description
	Note

	Sa.3
	DC
	SCG change definition, verify stage 2
	2.2

	Sa.14
	DC
	Clarify which cells the UE shall include in measResultServFreqList and measResultNeighCells
	2.3


2.2 SCG change definition (Sa.3)
During the RAN2 Ad Hoc it was agreed to introduce a general description/ definition of SCG change in 36.331, as the term is/ was used in procedural specifications and in conditions.
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As a result, the following was added to 5.3.1.1:
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There has been some discussion about the use of SCG change terminology in the procedural specification and in conditions. In some parts of the specification we talk about SCG change while in other cases we state SCG change/ establishment while the selection seems rather arbitrary.
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The first paragraph in the state 2 section shown above seems consistent with the new text in 36.331, but it does not cover the aspect of for which scenarios the SCG change procedure is used. However, some remarks:

· SCG change is sometimes used for the case of any SCG (SeNB) modification e.g. as in 10.1.2.8.2.1
· SCG change is sometimes used for the case of change of SeNB i.e. as in 10.1.2.8.4
Hence, it seems desirable to perform some changes to stage 2 as reflected by the following proposal:

Proposal 1
Modify the use of the terminology in stage 2 as follows:

a) For any kind of SCG reconfiguration use the term SCG modification 

b) For the case of change of SeNB, use the term SeNB change or SCG modification, inter-SeNB

The corresponding changes are shown in the annex, and also includes one change where stage 2 talks about SCG change or SCG addition for which SCG addition should be removed (as covered by SCG change).

2.3 Measurement reporting upon SCG failure (Sa.14)

During the review in preparation for ASN.1 freeze, an issue was raised regarding measurement reporting upon SCG failure as it was felt that the current specifications were unclear, see below.
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As a result, the some changes were introduced in 5.6.13.3, see below:
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Limit number of cells to report

Currently no limit is specified regarding the number of cells the UE may report, which we think is fine as the same approach is used for the failure reporting following MCG RLF/ HOF.

Cells to report for SCG (serving) frequencies

For SCG RLF the same information structure is used as for measurement reporting, as shown below.

MeasResultServFreq-r10 ::=


SEQUENCE {


servFreqId-r10





ServCellIndex-r10,


measResultSCell-r10




SEQUENCE {



rsrpResultSCell-r10




RSRP-Range,



rsrqResultSCell-r10




RSRQ-Range


}














OPTIONAL,


measResultBestNeighCell-r10


SEQUENCE {



physCellId-r10





PhysCellId,



rsrpResultNCell-r10




RSRP-Range,



rsrqResultNCell-r10




RSRQ-Range


}














OPTIONAL,


...,


[[
measResultSCell-v12xy



RSRQ-Range-v12xy
OPTIONAL,



measResultBestNeighCell-v12xy

RSRQ-Range-v12xy
OPTIONAL


]]
}

It is noted that this structure facilitates reporting of the best non-serving cell on serving frequencies, which is controlled by configuration parameter reportAddNeighMeas, as shown by the following extract from 5.5.5:


[image: image6]
The text above was not modified when DC was introduced i.e. the UE performs this reporting for MCG and SCG serving cells. We assume the only remaining question is whether the UE should include the field measResultBestNeighCell when reporting measurements upon SCF failure.

We understand that when receiving an SCG failure message, the MeNB can either release the SCG or initiate SCG change. The latter option might apply if the current PSCell has suddenly become bad, while at the same time another good candidate has become available. We assume that in most cases the PSCell should have been released/ replaced before an SCG failure would occur. There might however be cases in which the measurement is triggered too late. In such cases, reporting of a candidate PSCell within measResultBestNeighCell may enable the MeNB to apply SCG change rather than SCG release. Use of SCG change in such a scenario could reduce throughput degradation (i.e. due to reduced service interruption) and avoid signalling towards CN (i.e. switching of path of SCG DRBs back to MeNB).

Our main intention is. We think the additional complexity is limited, while there seems to be some benefit to support reporting of the best non-serving upon SCG failure. We however don’t have a strong opinion, and mainly want to clarity the UE behaviour. Hence we propose:

Proposal 2
RAN2 is requested to discuss and conclude whether the UE should report the best non-serving upon SCG failure

In case RAN2 agrees not to support this functionality, a further question is how this should be reflected in the specification. It is still not entirely clear whether a UE is only allowed to include optional fields in uplink messages if the procedural specification explicitly includes statements. For further discussion on this topic, we refer to another paper [2].

3 Conclusion & recommendation
This contribution discusses a number of dual connectivity related issues, discussed during review for REL-12 ASN.1 freeze. The paper includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1
Modify the use of the terminology in stage 2 as follows:

a) For any kind of SCG reconfiguration use the term SCG modification 

b) For the case of change of SeNB, use the term SeNB change or SCG modification, inter-SeNB

Proposal 2
RAN2 is requested to discuss and conclude whether the UE should report the best non-serving upon SCG failure

4 References

[1] TS 36.331 Radio Resource Control
[2] R2-150447 Miscellanous issues from review for ASN.1 freeze (Samsung)
5 Proposed changes to TS 36.300, REL-12 (Annex)
7.6
Dual Connectivity

In DC, the configured set of serving cells for a UE consists of two subsets: the Master Cell Group (MCG) containing the serving cells of the MeNB, and the Secondary Cell Group (SCG) containing the serving cells of the SeNB.

When a UE is configured with CA in the MCG, the same principles as described in subclause 7.5 apply to MCG.
For SCG, the following principles are applied:

-
At least one cell in SCG has a configured UL CC and one of them, named PSCell, is configured with PUCCH resources;
-
When SCG is configured, there is always at least one SCG bearer or one Split bearer;

-
Upon detection of a physical layer problem or a random access problem on PSCell, or the maximum number of RLC retransmissions has been reached associated with the SCG, or upon detection of an access problem on PSCell (T307 expiry) during SCG change:

-
RRC connection Re-establishment procedure is not triggered;

-
All UL transmissions towards all cells of the SCG are stopped;
-
MeNB is informed by the UE of SCG failure type.

-
For split bearer, the DL data transfer over the MeNB is maintained.

-
Only the RLC AM bearer can be configured for the split bearer;
-
Like PCell, PSCell cannot be de-activated (see subclause 11.2);
-
PSCell can only be changed with SCG change (i.e. with security key change and RACH procedure);

-
Neither direct bearer type change between Split bearer and SCG bearer nor simultaneous configuration of SCG and Split bearer are supported.
With respect to the interaction between MeNB and SeNB, the following principles are applied:

-
The MeNB maintains the RRM measurement configuration of the UE and may, e.g, based on received measurement reports or traffic conditions or bearer types, decide to ask a SeNB to provide additional resources (serving cells) for a UE. 

-
Upon receiving the request from the MeNB, a SeNB may create the container that will result in the configuration of additional serving cells for the UE (or decide that it has no resource available to do so).

-
For UE capability coordination, the MeNB provides (part of) the AS configuration and the UE capabilities to the SeNB.

-
The MeNB and the SeNB exchange information about UE configuration by means of RRC containers (inter-node messages) carried in X2 messages.

-
The SeNB may initiate a reconfiguration of its existing serving cells (e.g., PUCCH towards the SeNB).

-
The SeNB decides which cell is the PSCell within the SCG.

-
The MeNB does not change the content of the RRC configuration provided by the SeNB.
-
In the case of the SCG addition and SCG SCell addition, the MeNB may provide the latest measurement results for the SCG cell(s).
-
Both MeNB and SeNB know the SFN and subframe offset of each other by OAM, e.g., for the purpose of DRX alignment and identification of measurement gap.
When adding a new SCG SCell, dedicated RRC signalling is used for sending all required system information of the cell as for CA described in sub-clause 7.5, except for the SFN acquired from MIB of the PSCell of SCG.
10.1.2.8.2
SeNB Modification

The RRC procedures are mapped to X2 procedures as follows:
-
MeNB triggered intra-SeNB SCG modification is mapped to MeNB initiated SeNB modification

-
SeNB triggered intra-SeNB SCG modification is mapped to SeNB initiated SeNB modification

The SeNB Modification procedure may be initiated either by the MeNB or by the SeNB and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SeNB or to modify other properties of the UE context within the same SeNB.

SeNB modification procedure does not necessarily need to involve signaling towards the UE.
MeNB initiated SeNB Modification

[image: image7.emf]UE MeNB SeNB S-GW MME

1. SeNB Modification Request

(carry SCG-ConfigInfo)

2. SeNB Modification Request Acknowledge

(carry SCG-Config)

3. RRCConnectionReconfiguration

4. RRCConnectionReconfigurationComplete

5. SeNB Reconfiguration Complete

7. SNStatus Transfer

8. Data Forwarding

6. Random Access Procedure

9. Path Update procedure


Figure 10.1.2.8.2-1: SeNB Modification procedure - MeNB initiated
The MeNB uses the procedure to initiate the addition or release of SCG SCells, SCG bearer(s) and the SCG part of split bearer(s) and to trigger PSCell change involving PSCell release. The SeNB may reject the request, except if it concerns the release of SCG cells, of SCG bearer(s) or the SCG part of split bearer(s). Figure 10.1.2.8.2-1 shows an example signaling flow for a MeNB initiated SeNB Modification procedure that includes

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). In case of SCG Change, SCG Change Indication is included.
NOTE:
MeNB may request the establishment or release of SCG or Split bearer while not reconfiguration to MCG bearer, which can be performed without SCG change.
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).
3/4.
The MeNB initiates the RRC connection reconfiguration procedure. The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete. 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.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SeNB Reconfiguration Complete message.
6.
If instructed, the UE performs synchronisation towards the cell of the SeNB as described in SeNB addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

If the bearer context at the SeNB is configured with the SCG bearer option and, if applicable

7/8.
Data forwarding between MeNB and the SeNB takes place. (Figure 10.1.2.8.2-1 depicts the case where a bearer context is transferred from the MeNB to the SeNB.)

9.
If applicable, a path update is performed.
SeNB initiated SeNB Modification

[image: image8.emf]UE MeNB SeNB S-GW MME

1. SeNB Modification Required

(include SCG-Config)

4. RRCConnectionReconfiguration

5. RRCConnectionReconfigurationComplete

6. SeNB Modification Confirm

8. SNStatus Transfer

9. Data Forwarding

7. Random Access Procedure

10. Path Update procedure

3. SeNB Modification Request 

Acknowledge

2. SeNB Modification Request

For providing of Forwarding addresses,SeNB security key, SCG 

Change indication


Figure 10.1.2.8.2-2: SeNB Modification procedure - SeNB initiated
The SeNB uses the procedure to perform configuration changes of the SCG within the same SeNB, e.g., to trigger release of SCG SCell(s) (other than PSCell), SCG bearer(s) and the SCG part of split bearer(s) (upon which the MeNB may release the bearer or reconfigure it to an MCG bearer), and to trigger PSCell change.
 The MeNB cannot reject the release request of SCG SCells (other than PSCell), SCG bearer and the SCG part of split bearer. SeNB cannot initiate SCG SCell addition except for the case of SI update of SCG SCell. Figure 10.1.2.8.2-2 shows an example signaling flow for a SeNB initiated SeNB Modification procedure.

1.
The SeNB sends the SeNB Modification Required message, which may contain bearer context related, other UE context related information and SCG-Config which contains the new radio resource configuration of SCG. For bearer release or modification a corresponding E-RAB list is included in the SeNB Modification Required message. In case of SCG Change, SCG Change Indication together with SCG-Config is included. In case of release of bearer served by SeNB, SCG-Config is not included.

The SeNB can decide whether the 
Random Access procedure is required, i.e., SCG change.
2./3.
If data forwarding and/or SeNB security key change needs to be applied, the MeNB triggers the preparation of the MeNB initiated SeNB Modification procedure and provides forwarding address and/or a new SeNB security key information within the SeNB Modification Request message, respectively. If the SeNB requested to release a bearer in step 1, and the MeNB decides to reconfigure it to an MCG bearer, the MeNB provides the SCG Change Indication within the SeNB Modification Request message and the SeNB provides respective RRC information in the SCG-Configuration within the SeNB Modification Request Acknowledgement message.

NOTE:
If only forwarding addresses and/or SeNB security key are provided in step 2, the MeNB does not need to wait for the reception of step 3 to initiate the RRC connection reconfiguration procedure.
4.
If MeNB accepts the SeNB request, the MeNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration of SCG according to the SCG-Config.
5.
The UE applies the new configuration and replies the 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.
6.
Upon successful completion of the reconfiguration, the success of the procedure related to SCG-Config is indicated in the SeNB Modification Confirm message.
7.
If instructed, the UE performs synchronisation towards the cell of the SeNB as described in SeNB addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

8/9.
Data forwarding between MeNB and the SeNB takes place. (Figure 10.1.2.8. 2-1 depicts the case where a bearer context is transferred from the SeNB to the MeNB.)
10.
If applicable, a path update is performed.
10.1.2.8.2.1
Intra-MeNB change involving SCG modification
This procedure is used to perform handover within the same MeNB while keeping the SCG in the same SeNB.
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Figure 10.1.2.8.2.1-2: 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.
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
8/9.
Data forwarding between MeNB and the SeNB may take place.
10.
If applicable, a path update is performed.
10.1.2.8.4
SeNB Change

The RRC procedure is mapped to X2 procedure as follows:
-
Inter-SeNB SCG change is mapped to SeNB change
The SeNB Change procedure is intiated by MeNB and used to transfer a UE context from a source SeNB to a target SeNB and to change the SCG configuration in UE from one SeNB to another.
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Figure 10.1.2.8.4-1: SeNB Change procedure
Figure 10.1.2.8.4-1 shows an example signaling flow for the SeNB Change procedure:

1/2.
The MeNB initiates the SeNB Change procedure by requesting the target SeNB to allocate resources for the UE by means of the SeNB Addition Preparation procedure. MeNB includes the SCG configuration of the old SeNB in the SeNB Addition Request. If forwarding is needed, the target SeNB provides forwarding addresses to the MeNB.

3.
If the allocation of target SeNB resources was successful, the MeNB initiates the release of the source SeNB resources towards the UE and Source SeNB. If data forwarding is needed the MeNB provides data forwarding addresses to the source SeNB. Either direct data forwarding or indirect data forwarding is used for SCG bearer. Only indirect data forwarding is used for Split bearer. Reception of the SeNB Release Request message triggers the source SeNB to stop providing user data to the UE and, if applicable, to start data forwarding.
4/5.
The MeNB triggers the UE to apply the new configuration. MeNB indicates in the RRCConnectionReconfiguration message towards the UE. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
6.
If the RRC connection reconfiguration procedure was successful, the MeNB informs the target SeNB.
7.
The UE synchronizes to the target SeNB.

8/9.
Data forwarding from the source SeNB takes place for E-RABs configured with the SCG bearer option. It may be initiated as early as the source SeNB receives the SeNB Release Request message from the MeNB.

10-14.
If one of the bearer contexts was configured with the SCG bearer option at the source SeNB, path update is triggered by the MeNB.
15.
Upon reception of the UE CONTEXT RELEASE message, the S-SeNB can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.





















1>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:


2>	for each serving frequency for which measObjectId is referenced in the measIdList, other than the frequency corresponding with the measId that triggered the measurement reporting:


3>	set the measResultServFreqList to include within measResultBestNeighCell the physCellId and the quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;





1>	set the measResultServFreqList to include for each SCG cell that is configured, if any, within measResultSCell the quantities of the concerned SCell, if available according to performance requirements in [16];


1>	set the measResultNeighCells to include the best measured cells on non-serving E-UTRA frequencies, other than the source PCell, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected the failure, and set its fields as follows;


2>	if the UE was configured to perform measurements for one or more non-serving EUTRA frequencies and measurement results are available, include the measResultListEUTRA;


2>	for each neighbour cell included, include the optional fields that are available;





Sa.14	Measurement reporting upon SCG failure


According to the current specification, it seems that a) measResultServFreqList in intended to cover SCG cells only (i.e. not MCG cells) and b) measResultNeighCells is not intended to cover PCell. Some further background:


For HOF, measResultLastServCell contains result of the source PCell while all other cells are reported as part of measResultNeighCells


For normal measurement reporting, there is a field for PCell, a field measResultServFreqList for SCells and possibly another better cell for each of the serving frequencies, and measResultNeighCells for applicable cells on .


We assume the intention probably was as follows:


Within measResultServFreqList the UE reports SCG cells only


Within measResultNeighCells the UE reports non-serving frequencies


Although 


CATT> Agree with Samsung. Some clarifications are needed for measResultNeighCells.ERI: Agree that this should be clarified as the current text can be understood that some cells are included twice.


Sam: May bring a paper including the detailed changes


( Change as suggested (seems agreeable)





Sa.3	E.g. conditions for SCG change


SCG change is assumed to be a procedure (alike HO) that is used in several different cases e.g. SCG establishment, PSCell change, Key refresh, PSCell SI update. In case something applies upon SCG change, there is no need to add ‘SCG establishment’


See related � HYPERLINK "ftp://ftp.3gpp.org/tsg_ran/WG2_RL2/TSGR2_89/Docs//R2-150060.zip" ��R2-150060� (Nokia) and � HYPERLINK "ftp://ftp.3gpp.org/tsg_ran/WG2_RL2/TSGR2_89/Docs//R2-150061.zip" ��R2-150061� (Ericsson) and � HYPERLINK "ftp://ftp.3gpp.org/tsg_ran/WG2_RL2/TSGR2_89/Docs//R2-150069.zip" ��R2-150069� (Samsung)


=>	Add a clear definition of “SCG Change” as “an RRCConnectionReconfiguration including mobilityControlInfoSCG. It involves L2 reset … It is used for a number of procedures such as …”


-	Samsung thinks that if we go for the simplification of the condition as suggested by Ericsson on Sa.4, we don’t need to define “SCG Establishment”. Huawei thinks that this might conflict with RAN3 specifications since they distinguish also “SCG Establishment”. 


=>	Verify that stage-2 and RAN3 specifications are aligned (in Athens meeting)


=>	As baseline, do not introduce a definition for “SCG Establishment” and replace occurrences of “SCG Establishment”. 


-	Samsung thinks we could Consider removing the text in between brackets in procedure text. Ericsson agrees. ALU considered that text helpful in some cases. 


=>	Consider removing the text in between brackets in procedure text unless it adds a real clarification. In those cases where we keep it, add “(i.e., …)”





SCG change is a synchronous SCG reconfiguration procedure (i.e. involving RA to the PSCell) including reset/ re-establishment of layer 2 and, if SCG DRBs are configured, refresh of security. The procedure is used in a number of different scenarios e.g. SCG establishment, PSCell change, Key refresh, PSCell SI update. The UE performs the SCG change related actions upon receiving an RRCConnectionReconfiguration message including mobilityControlInfoSCG, see 5.3.10.10.





10.1.2.8.6	SCG change


"SCG change" refers to a synchronous radio configuration towards the UE. During SCG change, MAC configured for SCG is reset and RLC configured for SCG is re-established regardless of the bearer type(s) established on SCG. For SCG bearer, PDCP configured for SCG is re-established. In case of reconfiguration from split to MCG bearer, RLC configured SCG is released. During SCG change, S-KeNB key is refreshed.


To perform SCG change within the SeNB, the SeNB Modification procedure as described in section 10.1.2.8.2 is used and in this case, the path switch and data forwarding for DRB on SCG may be suppressed. To perform SCG change between different SeNBs, the SeNB Change procedure as described in section 10.1.2.8.4 is used.








�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  
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