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1. Introduction
In [1], RAN1 proposed TTI bundling solution to improve uplink coverage using PUSCH. For the configuration aspect of TTI bundling, RAN1 suggested that:

· The usage of bundling is switched on/off per UE with higher layer signalling

· When switched on, bundling would apply to all uplink transmissions using PUSCH   

· To reduce the number of options and the associated testing, the number of configurations of the bundle size should be minimized. Preferably only a single fixed value of the number of subframes in a bundle is specified.
In this contribution we discuss the suggestions of RAN1 and give some more detailed proposals at the configuration aspect of TTI bundling. A text change CR is attached at the end of this contribution.
2. Discussion
2.1. Signaling Choice
The TTI bundling solution which is used to improve uplink coverage is one relatively long time procedure; the switch on/off is not so frequently that one L2 dynamic switch is needed. Therefore we agree the RAN1 proposal that using RRC signaling to switch it on/ff. Compared with L2 signaling, RRC layer signaling is more reliable. And this solution can reduce the requirement of L2 signaling bits which is very valuable.  
Proposal 1: Agree the RAN1 proposal that using RRC signaling to switch on/off TTI bundling.
 
2.2. Trigger of TTI Bundling
Possible measurement quantities that can be used to evaluate for bundling trigger include TA (time advance), some uplink channel quality measurement quantity and downlink RSRP/RSRQ/CQI. Among all of these quantities we think one uplink channel quality measurement quantity should be the first choice, since it indicates the uplink channel quality directly. 
Though TA can be used to evaluate the distance between the UE and eNB, TTI bundling can not be decided by the distance. Some UEs far from the eNB may have uplink transmission capability enough for normal operation; some other UEs may have no such capability at the same distance. Though downlink measurements (DL CQI, RSRP/RSRQ) can indicate the downlink coverage status; it is not so precise for uplink coverage, especially for FDD network where one cell has separated DL/UL frequencies. So the additionally usage of those parameters has no more gain for the evaluation.
The uplink channel quality measurement is one eNB internal measurement quantity. The measurement and evaluation for TTI Bundling trigger can be left to eNB implementation.
Proposal 2: Not need to standardize measurement for TTI bundling purpose.
2.3. Configuration Procedures
TTI bundling is one UE specific operation that bundles the PUSCH time slots. For idle mode UE that has no PUSCH transmission this operation is not needed. It may benefit the UE sending of the RRCConnectionSetupComplete message that eNB starts TTI bundling operation during the RRC connection establishment procedure. However during the random access period the eNB can not get enough information to make such a decision if it uses only uplink CQI measurement as input. Considering the complexity and validity (which was mentioned in section 2.2) to introduce DL measurements as input, we propose to eliminate the possibility to start TTI bundling operation during RRC Connection establishment procedure.
Proposal 3a: eNB will not start TTI bundling during RRC Connection establishment procedure.

During the connection state, eNB can evaluate the uplink CQI of one specific UE and decide to switch on or off TTI bundling operation. To do this, RRC CONNECTION RECONFIGURATION can be reused. Since this switch on/off operation can be one independent procedure, one high level IE should be designed.
Proposal 3b: Reuse RRC Connection Reconfiguration procedure to switch on/off TTI bundling.

Before handover to another cell, UE should stop TTI bundling operation since this configuration is one cell level configuration based on the uplink channel quality estimation in the source cell. Generally speaking HO occurs at the cell edge where the uplink coverage is not so good for source cell and may either for target cell. Therefore the target cell can request the UE start or continue TTI bundling directly in the HandoverCommand message to increase possibility of HO success if other conditions are met, e.g., the UL Load in the target cell is not so high.
Proposal 3c: Target cell can switch on TTI bundling during handover procedure.

Similar with measurement GAP configuration, synchronization of the switch action is critical. One Radio Frame level activation/deactivation time should be used to tell UE the exact timing. Sub-frame level granularity is not needed. For the handover case, if TTI bundling has been configured in the Handover Command message, the target cell can always hope that the UE will enter bundling operation from the very beginning uplink transmission on this cell. 
Proposal 4: One Radio Frame level activation/deactivation time is needed to synchronize UE and eNB bundling operation.

 
2.4. Bundling Size
It is proposed by RAN1 that:
· To reduce the number of options and the associated testing, the number of configurations of the bundle size should be minimized. Preferably only a single fixed value of the number of subframes in a bundle is specified.
We agree that only one bundling size is configured during the bundling operation of L2. While for eNB to optimize the uplink resource usage and uplink coverage performance, we propose that one cell can have one bundling size set. The eNB will choose one size based on uplink CQI measurement result when start the bundling operation by RRC Reconfiguration procedure. The eNB can also reconfigure the size by the same RRC procedure if necessary.
Proposal 5: Only one bundling size is configured to UE；eNB can reconfigure the size by RRC Connection reconfiguration procedure .

 
3. Conclusion
In this contribution we discussed the configuration aspects of TTI bundling and gave following proposals:
Proposal 1: Agree the RAN1 proposal that using RRC signaling to switch on/off TTI bundling.

Proposal 2: Not need to standardize measurement for TTI bundling purpose.
Proposal 3a: eNB will not start TTI bundling during RRC Connection establishment procedure.

Proposal 3b: Reuse RRC Connection Reconfiguration procedure to switch on/off TTI bundling.

Proposal 3c: Target cell can switch on TTI bundling during handover procedure.
Proposal 4: One Radio Frame level activation/deactivation time is needed to synchronize UE and eNB bundling operation.

Proposal 5: Only one bundling size is used by L2；eNB can reconfigure the size by RRC Connection reconfiguration procedure .

We ask RAN2 to discuss the related issue and accept the above proposals. The 36.311 CR is attached in section 5.
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5. Appendix

************* Change No.1 Begin ********************
……
RRCConnectionReconfiguration

The RRCConnectionReconfiguration message is the command to establish or modify an RRC connection. It may convey information for UE and network identification, radio bearer configuration, measurement configuration and security configuration.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensions




SEQUENCE {}


}

}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measurementConfiguration


MeasurementConfiguration

OPTIONAL,
-- Need OP

ul-TTI-BundlingControlInformation
UL-TTI-BundlingControlInformation  

















OPTIONAL,  --Cond Bundling

mobilityControlInformation


MobilityControlInformation

OPTIONAL,
-- Need OP


nas-DedicatedInformation


NAS-DedicatedInformation

OPTIONAL,
-- Need OP


radioResourceConfiguration


RadioResourceConfiguration

OPTIONAL,
-- Need OP


securityConfiguration



SecurityConfiguration

OPTIONAL,-- Cond Handover


ue-RelatedInformation



UE-RelatedInforamtion


OPTIONAL,
-- Need OP

...
}

-- ASN1STOP

Editor's note:
Need set to "OP" based on draft tabular. The measurementConfiguration, the mobilityControlInformation, the radioResourceConfiguration and possibly the ue-RelatedInformation should evidently be "OC", because it should be possible to send the message with only, for instance, the measurementConfiguration included, without deleting the configuration of mobility control, radio resources, etc.

Editor's note:
The extension mechanisms in this message are FFS.

	RRCConnectionReconfiguration field descriptions

	measurementConfiguration

Field description is FFS.

	ul-TTI-BundlingControlInformation

Uplink TTI bundling activation or deactivation information.

	mobilityControlInformation

Field description is FFS.

	nas-DedicatedInformation

Field description is FFS.

	radioResourceConfiguration

Field description is FFS.

	securityConfiguration

Field description is FFS.

	ue-RelatedInformation

Field description is FFS.


	Conditional presence
	Explanation

	Bundling
	The IE is mandatory present in case of activating or deactivating uplink TTI bundling; it is optional in case of handover within E‑UTRA; otherwise it is not needed.

	Handover
	The IE is mandatory present in case of inter-RAT handover to E‑UTRA; it is optionally present in case of handover within E‑UTRA; otherwise it is not needed.


Editor's note:
The "Handover" condition seems to be based on procedure requirements and should possibly not be specified here; rather a need "OP".

……
************* Change No.1 End ********************
************* Change No.2 Begin ********************
UE-TimersAndConstants
The IE UE-TimersAndConstants contains %%

UE-TimersAndConstants information element
-- ASN1START

UE-TimersAndConstants ::=


SEQUENCE {


-- Enter the IEs here.
















   FFS

}

-- ASN1STOP

	UE-TimersAndConstants field descriptions

	%fieldIdentifier%




UL-TTI-BundlingControlInformation
The IE UL-TTI-BundlingControlInformation is used to activate or deactivate Uplink TTI Bundling.
UL-TTI-BundlingControlInformation
-- ASN1START

UL-TTI-BundlingControlInformation ::=  
CHOICE {

activate







SEQUENCE {



startSFN







INTEGER(0..1023) OPTIONAL, -- Cond notHandover


bundlingSize






INTEGER





--value range FFS

},


deactivate
                    

SEQUENCE {



stopSFN








INTEGER(0..1023)


}
} 
-- ASN1STOP

















	UL-TTI-BundlingControlInformation field descriptions

	 activate
To activate the bundling operation. If the operation is in activated state when UE receives the configuration, UE should restart the operation using the new configuration info(e.g. bundling size) .

	deactivate
To deactivate the bundling operation.

	startSFN
The frame marked by SFN number from which UE will start to activate(including reactivation using new configuration) or bundling operation.

	stopSFN
The frame marked by SFN number at which UE will  deactivate bundling operation.

	bundlingSize
Indicated how many subframes should be bundled during one bundling operation. The value range is FFS.


	Conditional presence
	Explanation

	notHandover
	The IE is not needed in case of handover; otherwise it is mandatory. 


……
************* Change No.2 End ********************
************* Change No.3 Begin ********************
……
5.3.5.3
Reception of the RRCConnectionReconfiguration by the UE

The UE shall:
1> If the RRCConnectionReconfiguration message includes the ul-TTI-BundlingControlInformation, and:
2> if the RRCConnectionReconfiguration message also includes the mobilityControlInformation:

3>perform uplink TTI bundling configuration procedure in target cell as specified in 5.3.x.
2> else

3> perform uplink TTI bundling configuration procedure as specified in 5.3.x.
1> If the RRCConnectionReconfiguration message includes the mobilityControlInformation:
2> if the RRCConnectionReconfiguration message does not include the
 ul-TTI-BundlingControlInformation, and:
3> if the uplink TTI Bundling operation is now in activated state;

       4> stop the operation; 
2> perform the handover procedure as specified in 5.3.6;
NOTE 1:
Security reconfiguration only applies in case of a handover and hence is specified in the corresponding section.

1> If the RRCConnectionReconfiguration message includes the nas-DedicatedInformation: 

2>
Forward the nas-DedicatedInformation to upper layers;

1> If the RRCConnectionReconfiguration message includes the radioResourceConfiguration: 

2>perform the Radio resource configuration procedure as specified in 5.3.9; 

1> If the RRCConnectionReconfiguration message includes the ue-RelatedInformation:

2>
set the C-RNTI to the value of the newUE-Identity, if received;

1> If the RRCConnectionReconfiguration message includes the measurementConfiguration:

2> perform the Measurement configuration procedure as specified in 5.5.2;
NOTE 2:
If the RRCConnectionReconfiguration message includes the establishment of radio bearers others than SRB1, the UE may start using these radio bearers immediately, i.e. there is no need to wait for an outstanding acknowledgment of the SecurityModeComplete message.

……
************* Change No.3 End ********************
************* Change No.4 Begin ********************
5.3.x
Uplink TTI bundling configuration

5.3.x.1 Uplink TTI Bundling activation
The UE shall:

1> if the received ul-TTI-BundlingControlInformation set as activate:
2> if startSFN is not included:
3> if the uplink TTI Bundling operation is now in activated state:



    4> stop the operation right away; 
3> activate the TTI bundling operation right away using the bundling size indicated in bundlingSize;
2> else:


3> if the uplink TTI Bundling operation is now in activated state:



    4> stop the operation at the time as startSFN indicated; 
3> activate the TTI bundling operation at the time as startSFN indicated using the bundling size indicated in bundlingSize.
5.3.x.2 Uplink TTI Bundling deactivation
The UE shall:

1>
if the received ul-TTI-BundlingControlInformation set as deactivate:

2>deactivate the TTI bundling operation at the time as stopSFN indicated.
……
************* Change No.4 End ********************
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