Page 1



3GPP TSG-RAN2 Meeting #89 
R2-150269
Athens, Greece, 9 - 13 February 2015
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	36.300
	CR
	
	rev
	-
	Current version:
	12.4.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:

	Corrections to Dual Connectivity in 36.300

	
	

	Source to WG:
	ITRI

	Source to TSG:
	R2

	
	

	Work item code:
	LTE_SC_enh_dualC-Core
	
	Date:
	2015-01-30

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-12

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	1.  Improve the definition of Timing Advance Group to clarify that a Timing Advance Group only includes cells of the same eNB.

2.  In Section 6.5, it is stated that SRBs are always handled by the MeNB and as a result, CCCH is only shown for the MeNB. However, DCCH is only shown for the MeNB, too.

3.  In Figure 10.1.2.8.1-1, Figure 10.1.2.8.4-1, Figure 20.2.2.2a-1, and Section 20.2.2.2a, the message SeNB Addition request Acknowledge is used. However, the message should be SeNB Addition Acknowledge as defined in 36.423.
4.  In Section 10.1.2.8.1, it is stated that MeNB indicates within SCG-ConfigInfo the MCG configuration (including security algorithm for SCG bearer) and the entire UE capabilities for UE capability coordination to be used as basis for the reconfiguration by the SeNB. However, the security algorithm for SCG bearer is not assigned by MeNB.
5.  In Annex M, it is stated that a CG may only include cells that are associated to the same eNB. It is incorrect according to the definitions of MCG and SCG.
6.  Some editorial errors exists.

	
	

	Summary of change:
	1.  Define that a Timing Advance Group only includes cells of the same cell group, i.e., it either includes MCG cells or SCG cells.
2.  SRBs are always handled by the MeNB and as a result, CCCH and DCCH are only shown for the MeNB.

3.  Correct the X2-AP message name from SeNB Addition Request Acknowledge to SeNB Addition Acknowledge in the corresponding figures and section.
4.  Modify the statement in Section 10.1.2.8.1 to “including MCG security algorithm.”
5.  Modify the statement in Annex M to “A CG only includes cells that are associated to the same eNB.”
6.  Correct the editorial errors.

	
	

	Consequences if not approved:
	The specficiation is incomplete.

	
	

	Clauses affected:
	3.1, 6.5, 7.6, 10.1.2.8.1, 10.1.2.8.3, 10.1.2.8.4, 20.2.2.2a, M.1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Access Control: the process that checks whether a UE is allowed to access and to be granted services in a closed cell.

Carrier frequency: center frequency of the cell.

Cell: combination of downlink and optionally uplink resources. The linking between the carrier frequency of the downlink resources and the carrier frequency of the uplink resources is indicated in the system information transmitted on the downlink resources. 
Cell Group: in dual connectivity, a group of serving cells associated with either the MeNB or the SeNB.
CSG Cell: a cell broadcasting a CSG indicator set to true and a specific CSG identity.

CSG ID Validation: the process that checks whether the CSG ID received via handover messages is the same as the one broadcast by the target E-UTRAN.
CSG member cell: a cell broadcasting the identity of the selected PLMN, registered PLMN or equivalent PLMN and for which the CSG whitelist of the UE includes an entry comprising cell’s CSG ID and the respective PLMN identity.
Dual Connectivity: mode of operation of a UE in RRC_CONNECTED, configured with a Master Cell Group and a Secondary Cell Group.
E-RAB: an E-RAB uniquely identifies the concatenation of an S1 Bearer and the corresponding Data Radio Bearer. When an E-RAB exists, there is a one-to-one mapping between this E-RAB and an EPS bearer of the Non Access Stratum as defined in [17].

Frequency layer: set of cells with the same carrier frequency.

Handover: procedure that changes the serving cell of a UE in RRC_CONNECTED.

Hybrid cell: a cell broadcasting a CSG indicator set to false and a specific CSG identity. This cell is accessible as a CSG cell by UEs which are members of the CSG and as a normal cell by all other UEs.

Local Home Network: as defined in TS 23.401 [17].
Master Cell Group: in dual connectivity, a group of serving cells associated with the MeNB, comprising of the PCell and optionally one or more SCells.
Master eNB: in dual connectivity, the eNB which terminates at least S1-MME.
MCG bearer: in dual connectivity, a bearer whose radio protocols are only located in the MeNB to use MeNB resources only.
MBMS-dedicated cell: cell dedicated to MBMS transmission. MBMS-dedicated cell is not supported in this release.

MBMS/Unicast-mixed: cell supporting both unicast and MBMS transmissions.

Membership Verification: The process that checks whether a UE is a member or non-member of a hybrid cell.

PLMN ID Check: the process that checks whether a PLMN ID is the RPLMN identity or an EPLMN identity of the UE.
Power saving mode: Mode configured and controlled by NAS that allows the UE to reduce its power consumption, as defined in TS 24.301 [20], TS 23.401 [17], TS 23.682 [57].

Primary Timing Advance Group: Timing Advance Group containing the PCell. In this specification, Primary Timing Advance Group refers also to Timing Advance Group containing the PSCell unless explicitly stated otherwise.
ProSe ID: Higher layer ID i.e. ProSe Layer-2 Group ID identifying the target (Group, UE) or ProSe UE ID identifying the source.
Public Safety ProSe Carrier: Carrier frequency for public safety ProSe Direct Communication.

SCG bearer: in dual connectivity, a bearer whose radio protocols are only located in the SeNB to use SeNB resources.
Secondary Cell Group: in dual connectivity, a group of serving cells associated with the SeNB, comprising of PSCell and optionally one or more SCells.
Secondary eNB: in dual connectivity, the eNB that is providing additional radio resources for the UE but is not the Master eNB.
Secondary Timing Advance Group: Timing Advance Group not containing the PCell nor PSCell.
Sidelink: UE to UE interface for ProSeD irectC ommunication and ProSe Direct Discovery. The sidelink c orresponds to the PC5 interface as defined in TS 23.303 [62].

Sidelink Control period: Period over which resources allocated in a cell for Sidelink Control transmissions occur. It is same as PSCCH period [6].
Split bearer: in dual connectivity, a bearer whose radio protocols are located in both the MeNB and the SeNB to use both MeNB and SeNB resources.

Timing Advance Group: a group of serving cells that is configured by RRC and that, for the cells with an UL configured, use the same timing reference cell and the same Timing Advance value. A Timing Advance Group only includes cells of the same cell group i.e. it either includes MCG cells or SCG cells.
6.5
Dual Connectivity

In case of DC, the UE is configured with two MAC entities: one MAC entity for MeNB and one MAC entity for SeNB. Figure 6.5-1 below describes the layer 2 structure for the downlink when both CA and DC are configured. In order to simplify the figure, the BCH, PCH, MCH and corresponding logical channels are not included. Also, only UEn is shown as having DC configured.
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Figure 6.5-1: Layer 2 Structure for DL with CA and DC configured

Figure 6.5-2 below describes the layer 2 structure for the uplink when both CA and DC are configured. As explained in 4.9.2, SRBs are always handled by the MeNB and as a result, CCCH and DCCH are only shown for the MeNB. For a split bearer, UE is configured over which link the UE transmits UL PDCP PDUs by the MeNB. On the link which is not responsible for UL PDCP PDUs transmission, the RLC layer only transmits corresponding ARQ feedback for the downlink data.
<Cut>
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 addition or 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.
10.1.2.8.1
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 10.1.2.8.1-1 shows the SeNB Addition procedure.
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Figure 10.1.2.8.1-1: 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 (including MCG security algorithm) and the entire UE capabilities for UE capability coordination to be used as basis for the reconfiguration by the SeNB, but does not include SCG configuration. 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 1 by the E-RAB parameters signalled to the SeNB, which may differ from E-RAB parameters received over S1.
NOTE:
MeNB may request the direct establishment of SCG or Split bearer, i.e., without via MCG bearer.
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 triggers 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, and for SCG bearers, together with S1 DL TNL address information for the respective E-RAB and security algorithm, for split bearers, together with 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.
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.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.
10.1.2.8.3
SeNB Release

The SeNB Release procedure may be initiated either by the MeNB or by the SeNB and is used to initiate the release of the UE context at the SeNB. The recipient node of this request cannot reject.

It does not necessarily need to involve signaling towards the UE, e.g., RRC connection re-establishment due to Radio Link Failure in MeNB.

<Cut>
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.
20.2.2.2a
SeNB Addition Preparation procedure

The SeNB Addition Preparation procedure is initiated by the MeNB to request the SeNB to allocate resources for DC operation for a specific UE.
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Figure 20.2.2.2a-1: SeNB Addition Preparation procedure




The MeNB sends an SENB ADDITION REQUEST message to the SeNB including the bearers for which DC shall be configured.

In case resource allocation at the SeNB has been performed successfully, the SeNB responds with an SENB ADDITION ACKNOWLEDGE message, which includes radio interface related information, successfully established and failed to be established bearers for DC.
In case the SeNB addition is not successful (e.g. no resources are available on the SeNB side) the SeNB responds with the SENB ADDITION REJECT message instead.
Annex M (informative):
Dual Connectivity
M.1
Dual Connectivity operation
For Dual Connectivity, the UE is configured with two cell groups (CGs). A CG only includes cells that are associated to the same eNB and those cells are synchronized at the eNB level similar as for carrier aggregation. Two operations are defined; synchronous and asynchronous DC. In synchronous DC operation, the UE can cope with a maximum reception timing difference up to at least 33µs between CGs. In asynchronous DC operation, the UE can cope with a maximum reception timing difference up to 500µs between CGs.
When DC is deployed, frame timing and SFN are aligned among the component carriers to be aggregated within a CG, and may or may not be aligned between different CGs.
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