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1   Introduction
This contribution contains the report of the email discussion:
[#03: Data forwarding from SeNB to MeNB-DC] (DCM)

-          Starting from R3-142396

-          Check the impact of the proposal on existing agreements and existing specifications

-          TP for stage 3, if any agreement

-          If any agreement, final tdoc will be provided by MCC, otherwise email discussion summarize,  way forward, and TP will be provided by DCM to next meeting (tdoc requested by DCM)

2   Discussion: Impact of proposal to existing agreements and existing specification
R3-142396 proposed to support data forwarding for split bearer. The following clarifies the impact of the proposal on existing agreements and specifications
1. The difference of data forwarding handling for SCG bearer and split bearer.

· For SCG bearer

a. The forwarded data is in the form of PDCP SDU (same as Rel-8 LTE).

b. The data to be forwarded from SeNB to MeNB (e.g., during SeNB Change/Release or SeNB Modification to release SCG bearer ) is handled the same manner as in legacy (Rel-8) LTE.
· For Split bearer

a. The forwarded data is in the form of PDCP PDU (RLC SDU).

b. The data to be forwarded from SeNB to MeNB during SeNB Change/Release or SeNB Modification to release SCG part of Split bearer:

· For DL:  PDCP PDU (RLC SDU) that has not been acknowledged

· For UL:  no special handling, covered by UL data handling for DC (i.e., SeNB forwards the received RLC SDU to MeNB) .

The above handling for Split Bearer needs to be clarified in the stage2 specification, i.e., in section 10.1.2.3.x. 
2. Other (RAN2/3) Stage 2 specification

Descriptions in some sections in running 36.300 indicate that the data forwarding is applied only for SCG bearer. Some minor change is needed to clarify that forwarding can be applied for Split Bearer in the following sections:
- 10.1.2.3.x
User data forwarding for Dual Connectivity
- 10.1.X.2 
SeNB Modification procedure  (SeNB initiated)
- 10.1.2.X.3
SeNB Release (MeNB initiated and SeNB initiated)

- 10.1.2.X.5
MeNB to eNB Change
3.  (RAN3) X2-AP specification - TS 36.423
Procedure text and additional IEs in the following sections need to be updated to allow DL data forwarding for Split Bearer:
- 
Procedure text for MeNB to assign DL Data Forwarding TEID, in the following sections:

· 8.x.3
MeNB initiated SeNB Modification Preparation 
· 8.x.5
MeNB initiated SeNB Release
· 8.x.6
SeNB initiated SeNB Release

   - Addition of DL Forwarding GTP Tunnel Endpoint IE in the tabular of the following sections:

· 9.1.x.5

SENB MODIFICATION REQUEST
· 9.1.x.11
SENB RELEASE REQUEST
· 9.1.x.13
SENB RELEASE CONFIRM
4. (RAN3) X2 Transport Layer specification - TS 36.424 

Procedure text to allow DL data forwarding for Split Bearer needs to be added.
5. (RAN3) X2-UP protocol specification - TS 36.425 

No impact is foreseen
6.  (RAN3) S1-AP specification – T36.413
No impact is foreseen

7.  (RAN2) Agreements in UP session for DC

No impact is foreseen
The actual proposed changes/text proposals to stage2/3 specification are shown in section 4. 

Q1. Companies are asked to confirm the above specification impact and to give feedback if there is any missing specification impact.

	No
	Company
	Q1. Comments on identified specification impact and additional specification impact, if any.

	1
	Nokia Networks
	We think 10.1.2.X.4 SeNB Change (step 3) needs to be updated with the similar part to 10.1.2.X.5.


Q2. Considering the limited specification impact, the proposing companies propose to agree to the proposal and to include the necessary changes as part of Rel-12 specification. Companies are asked whether they agree, neutral, object to the proposal.
	No
	Company
	Q2. Agree, neutral or object to the proposal and to include the necessary changes as part of Rel-12 specification

	1
	Nokia Networks
	Neutral. 

	2
	Ericsson
	Object. 
We would no see real drawbacks in deployments regarding buffering requirements.
Also, as this option builds on the assumption of loss-less X2-U backhaul, which is a dangerous assumption to make, we wouldn’t like to see this being part of standards.
Apart from that we believe that one would be able to implement this option without the outlined changes.

	3
	ZTE
	Object. 

If supporting data forwarding from SeNB to MeNB for split bearer, the MeNB should wait for the completion of data forwarding from SeNB before transmit those forwarded data to the UE, it will impact the performance of temporary reordering due to the introduced delay.

	4
	Mitsubishi Electric
	Agree.

Loss-less X2-U backhaul assumption could be made in some deployments, and we prefer to have the option clearly included in the standard.

	5
	Huawei
	(captured from comment in reflector)

I would like to clarify that whether the buffer capacity is a problem for the MeNB.

If the flow control is applied, the MeNB can remove the buffered PDCP PDUs according to the feedback of successfully delivered PDCP PDUs. And the feedback of the flow control is very frequent e.g. 5ms.

Then with the feedback of successfully delivered PDCP PDUs, I am not sure the buffer capacity is a big problem for the MeNB.

	6
	NEC
	Agree (or neutral)?

(captured from comment in reflector)

I understand there is no technical issue to support data forwarding for the split bearer. Then, is the concern that whether we need to capture in the spec? Considering that the further impact is not that much, I think we can capture in the specification.

	7
	NTT DOCOMO
	Agree. 
· The standardization should allow deployment scenario where X2-loss is rare and therefore there is no necessity for MeNB to have large buffer (in order to keep all the data to be sent from MeNB until they’re ack-ed). Therefore, data forwarding for Split bearer is necessary. 

· The main advantage of MeNB not required to buffer the data to be sent from SeNB is that the number of connected SeNB can be scaled irrespective to the buffer size requirement in the MeNB. This will give coverage mobility gain when performing DC with Split bearer option. The standardization should  allow Split bearer-architecture option to have both mobility and throughput gain.
Comment to Ericsson:

· As an operator, buffer requirement may become significant problem especially if the deployment assume to connect large number of SeNB. 

· The Ericsson proposed implementation way does not solve the large buffer requirement in the MeNB.

·  Assumption of rare loss in X2 is already taken from Rel-8 LTE.
Comment to ZTE:

When data forwarding is performed, MeNB does not necessarily have to wait for the forwarded data. RAN2 agreed that for bearer type change from Split to MCG bearer without MeNB handover, the Split bearer reordering function keeps running until PDCP re-establishment occurs. (See U-plane session agreement in R2-144661)

The following 3 cases are :

a. for the case of SeNB release or SeNB change (without MeNB handover), 
the PDCP in the UE will still perform reordering (as it does when split bearer is ongoing), so MeNB does not need to wait for until the data forwarding is finished when sending data to UE.

b. for the case of with intra MeNB handover, RAN2 also agreed that only the SCG change of the same SeNB can be performed, so there is no data forwarding is needed.

c. for the case of with inter MeNB (to eNB) handover (at the same time SeNB release is performed), PDCP re-establishment does occur, so MeNB may have to wait for data forwarding from SeNB to perform data forwarding towards the target eNB as in legacy LTE, but this is exactly the case where X2 delay depends on implementation. And we think the difference will not be that significant.

Two of the above three cases resulted into no performance difference between with or without data forwarding. And for the last case, even if one argue/insist that the X2 backhaul will bring impact, it would not be much more worst than X2 forwarding for legacy LTE.
Comment to Huawei:

Independent to the flow control frequency, the MeNB needs to have a buffer as much as the data that needs to be sent from the SeNB. So even if the feedback comes every 5ms, the MeNB would send another data of (much or less) the same amount as the data that were able to be sent from SeNB during that 5ms (assuming there is still data that needs to be sent/ coming from CN).


Q3. Companies are asked to review the actual proposed changes/text proposal to the concerning TSs, and give feedback if any.
	No
	Company
	Q3. Comments on identified specification impact and additional specification impact, if any.

	1
	Nokia Networks
	We think further clarification should be needed as follows:

Section 10.1.2.X.3-1 (step 1)

1.
The MeNB initiates the procedure by sending the SeNB Release Request message. If data forwarding is requested, the MeNB provides data forwarding addresses to the SeNB.
Section 10.1.2.X.3-2 (step 2)

2.
If data forwarding is requested, the MeNB provides data forwarding addresses to the SeNB in the SeNB Release Confirm message.
The SeNB may start data forwarding and stop providing user data to the UE as early as it receives the SeNB Release Confirm message.

Section 10.1.2.X.4 (step 3)

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.
Section 10.1.2.X.5 (step 3). The description of this step is very misreading due to the usage of “the forwarding addresses”. This should be aligned with the one described in 10.1.2.X.4.
3.
If the allocation of target eNB resources was successful, the MeNB initiates the release of the source SeNB resources towards the 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.



3   Summary of email discussion
· 7 companies participated in this email discussion. 

· Agree: 4 companies (Neutral companies are included) 
· Object: 2 companies

· Concerns from companies with regard to: huge buffer necessity (Huawei), data forwarding performance impact (ZTE) and objection for having protocol changes for optional function (Ericsson) were addressed by NTT DOCOMO in the reflector (also summarized as NTT DOCOMO comment as part of the answer of Q2.

· It can be confirm that there is no technical problem with the proposal.
· Nevertheless, despite the confirmation of no technical problem and the shown limited specification impact, the proposed changes cannot be agreed during the email discussion.
· Outstanding issues which lead to no agreement are the following:

· Some companies seem to think that the concern of buffer requirement in the MeNB is not valid. 

· Some companies seem to have understanding that Split bearer can only have throughput gain, and if mobility gain is pursued one should apply SCG bearer option.
· NTT DOCOMO will provide the discussion paper necessary changes (to relevant specifications) to the next RAN3#86 for further discussion and possible agreement. 

· As a way forward, the following is proposed:

Proposal 1: 
Considering that there is no technical issue with the proposal and that the number of objecting company is less than supporting/neutral companies, it is proposed for RAN3 to perform show of hands to decide whether the changes should be agreed or not.

4   Proposed changes/text proposal
4.1
Text proposal to running 36.300
Beginning of Text Proposal to 36.300
10.1.2.3.x
User data forwarding for Dual Connectivity
Upon DC specific activities user data forwarding may be performed for E-RABs configured with the SCG bearer option and Split bearer option. The behaviour of the eNB from which data is forwarded is the same as specified for the “source eNB” for handover, the behaviour of the eNB to which data is forwarded is the same as specified for the “target eNB” for handover.  For Split bearer option, instead of unacknowledged PDCP SDU, unacknowledged PDCP PDUs are forwarded from SeNB to MeNB in procedures involving release of SCG part of Split bearer (e.g., SeNB Modification procedure, SeNB Release procedure, SeNB Change procedure).
Next Text Proposal

10.1.2.X.2
SeNB Modification

Editor’s Note :
The following mapping of RRC procedure to X2 procedure needs to be confirmed by RAN3

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

-
Inter-SeNB SCG change is mapped to SeNB change

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. This procedure is also used to perform SCG change in the same SeNB, and in this case, the path switch and data forwarding for DRB on SCG may be suppressed. SCG change can be performed during intra-MeNB HO procedure.It does not necessarily need to involve signaling towards the UE.
MeNB initiated SeNB Modification
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Figure 10.1.2.X.2-1: SeNB Modification procedure - MeNB initiated.

The MeNB uses the procedure to initiate the addition or release of SCG SCells other than PSCell, SCG bearer(s) and the SCG part of split bearer(s). The SeNB may reject the request, except if it concerns the release of SCG cells, of SCG bearer, or the SCG part of split bearer(s). Figure 10.1.2.X.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). 
Editor’s note: FFS whether SCG-ConfigInfo contains SCG configuration.
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).

The SeNB can decide whether the 
Random Access procesure is required. If required, e.g., PSCell change, the SeNB indicates it in SCG-Config.
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. The MeNB forwards the SCG-ConfigInfo 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.X.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.

Editor’s Note:
Dependent on the scenario the Editor’s Notes from section 10.1.2.X.1 may be applicable as well. 
SeNB initiated SeNB Modification
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Figure 10.1.X.2-2: SeNB Modification procedure - SeNB initiated.

The SeNB can use 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.X.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.
The SeNB can decide whether the 
Random Access procesure is required. If required, e.g., PSCell change, the SeNB indicates it in SCG-Config.

Editor’s Note: For SCG/Split bearer release, FFS whether the SeNB sends the release message (including RRC container) or sends a trigger to the MeNB followed by a modification request from MeNB to SeNB.
2./3.
If data forwarding needs to be applied, the MeNB triggers the preparation of the MeNB initiated SeNB Modification procedure and provides forwarding address information within the SeNB Modification Request message.

NOTE:
The forwarding addresses 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.

Editor’s Note:
Whether steps 2 and 3 are needed for a different purposes than providing data forwarding is FFS. It is also FFS whether this needs to be captured in this chapter. 

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. The MeNB forwards the SCG-ConfigInfo 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.X. 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.
Editor’s Note:
Dependent on the scenario the Editor’s Notes from section 10.1.2.X.1 may be applicable as well. 
Next Text Proposal
10.1.2.X.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-establishement due to Radio Link Failure in MeNB. 

MeNB initiated SeNB Release
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Figure 10.1.2.X.3-1: SeNB Release procedure – MeNB initiated.

Figure 10.1.2.X.3-1 shows an example signaling flow for the MeNB initiated SeNB Release procedure. 

1.
The MeNB initiates the procedure by sending the SeNB Release Request message. If a bearer context in the SeNB is moved to e.g. the MeNB, the MeNB provides data forwarding addresses to the SeNB.
Editor’s Note:
Whether the message SeNB Release Request shall be acknowledged by the SeNB is still FFS. 

2./3.
If required, the MeNB indicates in the RRCConnectionReconfiguration message towards the UE that the UE shall release the entire SCG configuration. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
NOTE:
If a bearer context in the SeNB was configured with the SCG bearer option and data forwarding is applied, timely coordination between steps 1 and 2 may minimize gaps in service provision, this is however regarded to be an implementation matter.

4./5.
Data forwarding from the SeNB to the MeNB takes place.

6.
If applicable, the path update procedure is initiated.

7. Upon reception of the UE CONTEXT RELEASE message, the SeNB can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
SeNB initiated SeNB Release
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Figure 10.1.2.X.3-2: SeNB Release procedure – SeNB initiated.

Figure 10.1.2.X.3-2 shows an example signaling flow for the SeNB initiated SeNB Release procedure. 

1.
The SeNB initiates the procedure by sending the SeNB Release Required message which does not contain inter-node message.

2.
If a bearer context in the SeNB is moved to e.g. the MeNB, the MeNB provides data forwarding addresses to the SeNB in the SeNB Release Confirm message.
The SeNB may start data forwarding and stop providing user data to the UE as early as it receives the SeNB Release Confirm message.

3./4.
If required, the MeNB indicates in the RRCConnectionReconfiguration message towards the UE that the UE shall release the entire SCG configuration.. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
NOTE:
If a bearer context in the SeNB was configured with the SCG bearer option and data forwarding is applied, timely coordination between steps 2 and 3 may minimize gaps in service provision, this is however regarded to be an implementation matter.

5./6.
Data forwarding from the SeNB to the MeNB takes place.

7.
If applicable, the path update procedure is initiated.

8.  Upon reception of the UE CONTEXT RELEASE message, the SeNB can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
Next Text Proposal
10.1.2.X.5
MeNB to eNB Change

The MeNB to eNB Change procedure is used to transfer context data from a source MeNB/SeNB to a target eNB. 
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Figure 10.1.2.X.5-1: MeNB to eNB Change procedure.

Figure 10.1.2.X.5 -1 shows an example signaling flow for the MeNB to eNB Change procedure: 

1.
The source MeNB starts the MeNB to eNB Change procedure by initiating the X2 Handover Preparation procedure. The source MeNB includes the SCG configuration in the HandoverPreparationInformation.
2.
The target eNB includes the field which releases SCG configuration MeNB in HO command, and  may also provide forwarding addresses to the source MeNB. The addition of an SeNB can be initiated only after completing HO.

3.
If the allocation of target eNB resources was successful, the MeNB initiates the release of the source SeNB resources towards the source SeNB. If the MeNB received forwarding addresses from the target eNB, it provides the forwarding addresses to the source SeNB when data forwarding is needed. Either direct data forwarding or indirect data forwarding is used for SCG 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.
Editor’s Note 2:
The need for an acknowledgment of SeNB Release is still FFS. 

4.
The MeNB triggers the UE to apply the new configuration. Upon receiving the new configuration, the UE releases the entire SCG configuration.

5/6.
The UE synchronizes to the target eNB.

7./8.
Data forwarding from the SeNB takes place for E-RABs which data forwarding is configured. It may start as early as the source SeNB receives the SeNB Release Request message from the MeNB.
9.-13. The target eNB initiates the S1 Path Switch procedure.

14.
The target eNB initiates the UE Context Release procedure towards the source 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.
End of Text Proposal to 36.300
4.2
Text proposal to running 36.423

Start of Text Proposal to 36.423
8.x.3
MeNB initiated SeNB Modification Preparation

8.x.3.1
General

This procedure is used to enable an MeNB to request an SeNB to modify UE context at the SeNB.

The procedure uses UE-associated signalling.

8.x.3.2
Successful Operation
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Figure 8.x.3.2-1: MeNB initiated SeNB Modificiation Preparation, successful operation
The MeNB initiates the procedure by sending the SENB MODIFICATION REQUEST message to the SeNB. When the MeNB sends the SENB MODIFICATION REQUEST message, it shall start the timer TDCprep.
The SENB MODIFICATION REQUEST message may contain

-
E-RABs to be added within the E-RABs To Be Added Item IE;

-
E-RABs to be modified within the E-RABs To Be Modified Item IE;
-
E-RABs to be released within the E-RABs To Be Released Item IE;

-
the UE Context Information IE;

-
the MeNB to SeNB Container IE;
If the SENB MODIFICATION REQUEST message contains the Serving PLMN IE, the SeNB may use it for RRM purposes.

The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-RAB Level QoS Parameters IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [4].
If at least one of the requested modifications is admitted by the SeNB, the SeNB shall modify the related part of the UE context accordingly and send the SENB MODIFICATION REQUEST ACKNOWLEDGE message back to the MeNB. 
The SeNB shall include the E-RABs for which resources have been prepared at the SeNB in the E-RABs Admitted List IE. The SeNB shall include the E-RABs that have not been admitted in the E-RABs Not Admitted List IE with an appropriate cause value.
For each E-RAB configured with the SCG bearer option to be added or modified
-
the SeNB shall, if included, choose the ciphering algorithm based on the information in the UE Security Capabilities IE and MeNB Security Algorithm IE, and apply the key indicated in the SeNB Security Key IE as specified in the TS 33.401 [18].
-
if applicable, the MeNB may propose to apply forwarding of downlink data by including the DL Forwarding IE within the E-RABs To Be Added Item IE of the SENB MODIFICATION REQUEST message. For each E-RAB that it has decided to admit, the SeNB may include the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs Admitted to Be Added Item IE of the SENB MODIFICATION REQUEST ACKNOWLEDGE message to indicate that it accepts the proposed forwarding of downlink data for this bearer. The MeNB may also provide for an applicable E-RAB to be released the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE of the SENB MODIFICATION REQUEST.
-
if applicable, the SeNB may include for each bearer in the E-RABs Admitted To Be Added List IEin the SENB MODIFICATION REQUEST ACKNOWLEDGE message the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE to indicate that it requests data forwarding of uplink packets to be performed for that bearer.
For each E-RAB configured with the Split bearer option to be modified (released)
-
if applicable, the MeNB may provide for an applicable E-RAB to be released the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE of the SENB MODIFICATION REQUEST. 
Upon reception of the SENB MODIFICATION REQUEST ACKNOWLEDGE message the MeNB shall stop the timer TDCprep.

Interactions with the SeNB Reconfiguration Completion procedure:

If the SeNB admits a modification of the UE context requiring the MeNB to report about the success of the RRC connection reconfiguration procedure, the SeNB shall start the timer TDCoverall when sending the SENB MODIFICATION REQUEST ACKNOWLEDGE message to the MeNB. The reception of the SeNB RECONFIGURATION COMPLETE message shall stop the timer TDCoverall.

8.x.3.3
Unsuccessful Operation
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Figure 8.x.3.3-1: MeNB initiated SeNB Modification Preparation, unsuccessful operation
If the SeNB does not admit any modification requested by the MeNB, or a failure occurs during the MeNB initiated SeNB Modfication Preparation, the SeNB shall send the SENB MODIFICATION REQUEST REJECT message to the MeNB. The message shall contain the Cause IE with an appropriate value.

If the SeNB receives a SENB MODIFICATION REQUEST message containing the MeNB to SeNB Container IE that does not include required information as specified in TS 36.331 [9], the SeNB shall send the SENB MODIFICATION REQUEST REJECT message to the MeNB.

8.x.3.4
Abnormal Conditions

If the SeNB receives a SENB MODIFICATION REQUEST message containing multiple E-RAB ID IEs (in the E-RABs To Be Added List IE and/or the E-RABs To Be Modified List IE) set to the same value, the SeNB shall not admit the action requested for the corresponding E-RABs.
If the SeNB receives an SENB MODIFICATION REQUEST message containing multiple E-RAB ID IEs (in the E-RAB To Be Released List IE) set to the same value, the SeNB shall initiate the release of one corresponding E-RAB and ignore the duplication of the instances of the selected corresponding E-RABs.
If the SeNB receives a SENB MODIFICATION REQUEST message containing a E-RAB Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in TS 23.203 [13]), and which does not contain the GBR QoS Information IE, the SeNB shall not admit the corresponding E-RAB. 
If the supported algorithms for encryption defined in the Encryption Algorithms IE in the UE Security Capabilities IE in the UE Context Information IE, plus the mandated support of EEA0 in all UEs (TS 33.401 [18]), do not match any algorithms defined in the configured list of allowed encryption algorithms in the SeNB (TS 33.401 [18]), the SeNB shall reject the procedure using the SENB MODIFICATION REQUEST REJECT message.

Interactions with the SeNB Reconfiguration Completion and SeNB initiated SeNB Release procedure:

If the timer TDCoverall expires before the SeNB has received the SENB RECONFIGURATION COMPLETE or the SENB RELEASE REQUEST message, the SeNB shall regard the requested modification RRC connection reconfiguration as being not applied by the UE and may take further actions like triggering the SeNB initiated SeNB Release procedure to release all SeNB resources allocated for the UE.
Next Change
8.x.5
MeNB initiated SeNB Release
8.x.5.1
General

The MeNB initiated SeNB Release procedure is triggered by the MeNB to initiate the release of all resources for a specific UE at the SeNB.
The procedure uses UE-associated signalling.

8.x.5.2
Successful Operation
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Figure 8.x.5.2-1:  MeNB initiated SeNB Release, successful operation

The MeNB initiated SeNB Release procedure is initiated by the MeNB. By sending the SENB RELEASE REQUEST message the MeNB informs the SeNB stopping providing user data to the UE and triggers the SeNB to release the resources with a Cause IE with an appropriate value if applicable. 
If the bearer context in the SeNB was configured with the split bearer option, the SeNB may stop providing user data to the UE and release radio resources associated to the UE context as early as it receives the SeNB RELEASE REQUEST message.

If the bearer context in the SeNB was configured with the SCG bearer option, for each SCG bearer for which the MeNB decides to do forwarding of uplink/downlink data, the MeNB shall include the UL Forwarding GTP Tunnel Endpoint/ DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE of the SENB RELEASE REQUEST message to indicate that the SeNB should perform data forwarding of uplink/downlink packets for that SCG bearer. 
If the bearer context in the SeNB was configured with the Split bearer option, for each Split bearer for which the MeNB requests forwarding of downlink data, the MeNB includes the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE of the SENB RELEASE REQUEST message to indicate that the SeNB should perform data forwarding of downlink packets for that Split bearer. 
8.x.5.3
Unsuccessful Operation

Not applicable.

8.x.5.4
Abnormal Conditions

Should the SENB RELEASE REQUEST message refer to a context that does not exist, the SeNB shall ignore the message.
Next Change
8.x.6
SeNB initiated SeNB Release
8.x.6.1
General

This procedure is initiated by the SeNB to release all resources for a specific UE at the SeNB.

The procedure uses UE-associated signalling.

8.x.6.2
Successful Operation
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Figure 8.x.6.2-1: SeNB initiated SeNB Release, successful operation.
The SeNB initiates the procedure by sending the SENB RELEAE REQUIRED message to the MeNB. 
Upon reception of the SENB RELEAE REQUIRED message, the MeNB replies with the SENB RELEAE CONFIRM message. For each E-RAB configured with the SCG bearer option to be released, the MeNB may include the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE to indicate that it requests data forwarding of uplink and downlink packets to be performed for that bearer. For each E-RAB configured with the Split bearer option, the MeNB may include the DL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released Item IE to indicate that it requests data forwarding of downlink packets to be performed for that bearer. 
The SeNB may start data forwarding and stop providing user data to the UE upon reception of the SENB RELEASE CONFIRM message,

8.x.6.3
Unsuccessful Operation

Not applicable.
8.x.6.4
Abnormal Conditions

Void.
Next Change
9.1.x.5
SENB MODIFICATION REQUEST
This message is sent by the MeNB to the SeNB to request the preparation to modify SeNB resources for a specific UE.

Direction: MeNB ( SeNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	reject

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	reject

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	Serving PLMN
	O
	
	PLMN Identity

9.2.4
	The serving PLMN of the SCG in the SeNB.
	YES
	ignore

	UE Context Information
	
	1
	
	
	YES
	reject

	>UE Security Capabilities
	O
	
	9.2.29
	
	–
	–

	>SeNB Security Key
	C-ifSCGBearerOption
	
	9.2.x1
	The S-KeNB which is provided by the MeNB, see TS 33.401 [18].
	–
	–

	> SeNB UE Aggregate Maximum Bit Rate
	O
	
	UE Aggregate Maximum Bit Rate
9.2.12
	
	–
	–

	>E-RABs To Be Added List
	
	0..1
	
	
	–
	–

	>>E-RABs To Be Added Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>>SCG Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	–
	–

	>>>>>DL Forwarding 
	O
	
	9.2.5
	
	–
	–

	>>>>>S1 UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SGW endpoint of the S1 transport bearer. For delivery of UL PDUs.
	–
	–

	>>>>Split Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	–
	–

	>>>>>MeNB GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	MeNB endpoint of the X2 transport bearer. For delivery of UL PDUs.
	–
	–

	>E-RABs To Be Modified List
	
	0..1
	
	
	–
	–

	>>E-RABs To Be Modified Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>>SCG Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>E-RAB Level QoS Parameters
	O
	
	9.2.9
	Includes QoS parameters to be modified
	–
	–

	>>>>>S1 UL GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	SGW endpoint of the S1 transport bearer. For delivery of UL PDUs.
	–
	–

	>>>>Split Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>E-RAB Level QoS Parameters
	O
	
	9.2.9
	Includes QoS parameters to be modified
	–
	–

	>>>>>MeNB GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	MeNB endpoint of the X2 transport bearer. For delivery of UL PDUs.
	–
	–

	>E-RABs To Be Released List
	
	0..1
	
	
	–
	–

	>>E-RABs To Be Released Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>>SCG Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of DL PDUs
	–
	–

	>>>>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer. used for forwarding of UL PDUs
	–
	–

	>>>>Split Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of DL PDUs
	–
	–

	MeNB to SeNB Container
	O
	
	OCTET STRING
	Includes the necessary RRC Information as specified for DC operation in TS 36.331 [9]
	YES
	ignore


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


	Condition
	Explanation

	ifSCGBearerOption
	This IE shall be present if the SCG bearer option is configured.


Next Change
9.1.x.11
SeNB RELEASE REQUEST
This message is sent by the MeNB to the SeNB to indicate that resources can be released.

Direction: MeNB ( SeNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	reject

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	reject

	Cause
	O
	
	9.2.6
	
	YES
	ignore

	E-RABs To Be Released List
	
	1
	
	
	–
	–

	> E-RABs To Be Released Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>SCG Bearer
	
	
	
	
	
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs
	–
	–

	>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer. used for forwarding of DL PDUs
	–
	–

	>>>Split Bearer
	
	
	
	
	
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer. used for forwarding of DL PDUs
	–
	–


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is FFS


Next Change
9.1.x.13
SENB RELEASE CONFIRM
This message is sent by the MeNB to confirm the release of all resources for a specific UE at the SeNB.

Direction: MeNB ( SeNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	ignore

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	ignore

	E-RABs to be Released List
	
	0..1
	
	
	YES
	ignore

	>E-RABs To Be Released Item
	
	1 .. <maxnoof Bearers>
	
	
	–
	–

	>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>SCG Bearer
	
	
	
	
	
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of DL PDUs
	–
	–

	>>>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs
	–
	–

	>>>Split Bearer
	
	
	
	
	
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer. used for forwarding of DL PDUs
	–
	–

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


End of Text Proposal to 36.423
4.3
Text proposal to running 36.424

Start of Text Proposal to 36.424
Dual Connectivity
For the SCG bearer option, user data forwarding may be performed. The behaviour of the eNB from which user data is forwarded is the same as specified for the “source eNB”, the behaviour of the eNB to which user data is forwarded is the same as specified for the “target eNB”.
For the split bearer option

-
the GTP-U (TS 29.281 [2]) protocol over UDP over IP shall be supported as the transport for the data stream of PDCP PDUs on the X2 interface. The transport bearer is identified by the GTP-U TEID (TS 29.281 [2]) and the IP address of the MeNB and SeNB respectively. There may be zero or one UL data stream and there is one DL data stream per E-RAB at the X2 interface:

-
The DL data stream is used for DL data transmission from the MeNB to the SeNB.
-
The UL data stream is used for UL data transmission from the SeNB to the MeNB.
-
the packet processing function in the MeNB shall send downstream packets of a given E-RAB to the SeNB IP address (received in X2AP) associated to the DL transport bearer of that particular E-RAB. The packet processing function in the SeNB shall send upstream packets of a given E-RAB to the MeNB IP address (received in X2AP) associated to the UL transport bearer of that particular E-RAB.
-
data forwarding may be performed by MeNB providing GTP-U TEID to receive the DL data forwarded by the SeNB.
End of Text Proposal to 36.424
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