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1.
Introduction

The Work Item “Further EUL Enhancements” (ref [1]) led by RAN2 has been discussed in RAN3 for the possible RAN3 impacts in the past meetings. Some of the objectives of this work item impacting RAN3 are:

· The technical solutions for the improvements to the EUL coverage. 
· The technical solutions for the improvements to the Access Control

· The technical solutions for the HS-DPCCH overhead reduction
· The technical solutions for the Enabling high user bitrates in a mixed-traffic scenario
1.1 Improvements to the EUL coverage

The RAN2 has reached agreement on the improvements of the EUL coverage:
· We will apply layer3 filtering on top of the layer 1 UPH measurements. The UPH filtering and triggering criteria will be specified in the MAC. The Layer 3 filtering and reporting parameters will be configured in the UE via RRC Measurement Control as "Time-to-trigger", "Hysteresis margins", "Thresholds". The UPH measurement will be send via the MAC.
· The TTI switching solution will apply to both 2ms to 10ms and 10ms to 2ms.The decision to trigger the TTI switch can be taken autonomously by the serving Node B or by the RNC. In both cases, the serving Node B will inform the UE to perform the TTI switch via a Layer 1 HS-SCCH order. 
· In case the serving Node B makes the decision, when the serving Node B receives this indication from the UE pertaining to a TTI switch, the serving Node B will inform the RNC. The RNC will inform the non-serving Node Bs of the TTI switching. In case the RNC makes the decision, the serving Node B may inform the RNC when it receives the indication from the UE pertaining to a TTI switch. The RNC may inform the non-serving Node Bs of the TTI switching. LS on TTI switching" ref [2] was sent by TSG RAN2 to outline the TTI switching notification to the none-serving Node B in soft handover case;

· The UE will be provided with a configuration for each TTI length and the UE can use the configurations to switch between different TTI configurations.    
1.2 Improvements to the Access Control

The RAN2 has reached agreement on the improvements of the access control:
· New SIB will be introduced.
1.3 HS-DPCCH overhead reduction
The RAN1 has reached agreements on HS-DPCCH overhead reduction:
· The UE will revert to a second, longer CQI feedback cycle after a configured number of HS-SCCH TTIs of no transmission to the UE, and resume the normal CQI feedback cycle operation after HS-SCCH with consistent control information is detected by the UE.
· It shall be possible to configure the second feedback cycle to be equal to the normal CQI feedback cycle
1.4 Enabling high user bitrates in a mixed-traffic scenario 
RAN1 has reached agreements on uplink DTX for the secondary uplink carrier with DC-HSUPA:
· The DTX cycle 1, DTX cycle 2 and the inactivity threshold for cycle2 can be configured to be different for the secondary carrier than for the primary

· The secondary carrier DTX cycle 2 values are extended with the following values, proposed values as below:

· 2ms TTI: up to 1280 TTIs

· 10ms TTI: up to 320 TTIs, if DC-HSUPA with 10 ms TTI is allowed by RAN2

RAN1 has reached agreements on downlink DRX:

· Single-carrier HSDPA case

· Introduce a second (longer) DRX cycle with a longer inactivity threshold

· 2nd inactivity threshold values shall use the same set as the current DRX inactivity threshold values.

· 2nd DRX cycle values : {4, 5, 8, 10, 16, 20, 32, 40, 64, 80}

· Multicarrier HSDPA case
· Autonomously deactivate the secondary carrier after the 2nd inactivity threshold is reached (instead of moving to 2nd DRX cycle)

· If the 2nd inactivity threshold has been reached, only the primary carrier can be used to transmit data to the UE during the 2nd DRX cycle on periods, and when data is received, reception on all carriers is resumed.

· The inactivity timer is common to all DL carriers, i.e. reset when HS-SCCH is received on any of the DL carriers.

· The above behavior is applicable to all secondary HS-DSCH carriers, regardless of whether they are on the same band as the primary HS-DSCH carrier or on a different band
2.
Discussion and Solution
2.1 Impact analysis on Improvements to the EUL coverage
In the RAN3#83bis meeting ref [4], we have already discussed the Node B capability reporting, UPH and TTI switching.
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About the Node B capability reporting, 

Proposal 1: It is proposed to introduce Node B TTI switching capability in AUDIT and RESOURCE STATUS INDICATION procedure. Two bits are supposed to be used, One bit for “feEUL TTI switching Node B Autonomous Capability” and one bit for “feEUL TTI switching RNC notify Capability”.
RNC should instruct the Node B that has indicated the “feEUL TTI switching RNC notify Capability” to forward the UPH filtering measurement.
Proposal 2: It is proposed that RNC to send “UPH Filtering Measurement Forwarding Request” to Node B.
About the UPH measurement, the filtering UPH measurement is a UE measurement, not a Node B measurement. The new filtering measurement is configured via RRC, therefore it is not suitable to introduce it as a Node B dedicated measurement. What the Node B needs to do is just to forward the UE measurement result to RNC, when RNC has indicated such a request. 
Proposal 3: It is proposed to let Node B to forward the new filtering UPH measurement result in Radio Link Parameter Update procedure.

RAN3 needs to support that RNC takes the decision of the TTI switching and inform the serving Node B of the decision. 

Proposal 4: It is proposed to introduce that the SRNC indicates to the serving Node B about the TTI switching decision in the control frame Radio Interface Parameter Update.

The serving Node B need to notify to SRNC about the TTI switching is confirmed by the UE, after that the Node B has received the confirmation from the UE to the Node B HS-SCCH order. 

Proposal 5: It is proposed that the serving Node B to notify the SRNC about the TTI switching has been confirmed by the UE. A CFN is sent from the Node B to the RNC telling when the new configuration is going to be activated.
The new LS on TTI switching (ref [2]) reflects the agreement in RAN2 that the non-serving Node Bs is informed of the TTI switching by SRNC. The SRNC needs to notify the none-serving Node B that new TTI length and the CFN for the new configuration to take place.

Proposal 6: It is proposed to introduce that the SRNC indicates to the none-serving the TTI switching CFN and TTI length in the control frame Radio Interface Parameter Update.
About the pre-configuration for the 2 TTIs, it has been discussed that the pre-configuration might not be essential, but might be helpful. As RAN2 has agreed to send the pre-configuration to the UE,  
Proposal 7: It is proposed to send the TTI pre-configuration to Node B in Radio Link Setup/Addition and Reconfiguration procedure.
2.2 Impact analysis on Improvements to the Access Control
RAN2 has agreed that the parameters to control UE accesses when in CELL_FACH state and PCH state (with seamless transition to CELL_FACH) shall be broadcasted in a new System Information Block. However the SIB details are still under discussion. When the new SIB is introduced in RAN2, RAN3 needs to add the new SIB in the System Information Update procedure. 
Proposal 8: It is proposed to introduce the new SIB 2X in NBAP System Information Update Request.
2.3 Impact analysis on HS-DPCCH overhead reduction
As RAN1 (ref [3]) has agreed that the UE will revert to a second, longer CQI feedback cycle after a configured number of HS-SCCH TTIs of no transmission to the UE, and resume the normal CQI feedback cycle operation after HS-SCCH with consistent control information is detected by the UE, the second CQI feedback cycle needs to be signaled from RNC to Node B, in the similar manner as the existing CQI feedback cycle.
Further RAN1 has agreed that it shall be possible to configure the second feedback cycle to be equal to the normal CQI feedback cycle. This means that the both CQI feedback cycles have the same ranges.
When a UE configured with multi-RAB with speech has no downlink activity for a certain number of HS-SCCH TTIs, it should enter into a new CQI feedback cycle 2 in order to reduce the uplink overhead. Nevertheless, as soon as HS-SCCH activity be detected, the UE should come back to the original CQI feedback cycle 1. An new Inactivity timer related to the inactivity of the HS-SCCH should be configured by RNC.
Proposal 9: It is proposed to introduce a new second CQI feedback cycle in the same manner as the existing CQI feedback cycle. 

Proposal 10: It is proposed to introduce new Inactivity timer related to the inactivity of the HS-SCCH.
2.4 Impact analysis on Enabling higher user bitrates in a mixed traffic scenario
According the RAN1 agreement, the DTX cycle 1, DTX cycle 2 and the inactivity threshold for cycle2 can be configured to be different for the secondary carrier than for the primary. RAN3 needs to support, in case of DC-HSUPA, the configuration of the UE-DTX cycles on the secondary carrier. Further the values for the secondary carrier DTX cycle 2 are extended with the following values, 
· 2ms TTI: up to 1280 subframes
· 10ms TTI: up to 320 subframes
Proposal 11: It is proposed to introduce UE-DTX cycle 1, UE-DTX cycle 2, Inactivity Threshold for UE DTX Cycle 2 for the secondary carrier in case of DC-HSUPA, with the extended values in the “Additional E-DCH FDD Information” IE in NBAP.

According to the RAN1 agreements on downlink DRX, for single carrier HSDPA,RAN3 should introduce a new UE-DRX cycle with the extended value as {4, 5, 8, 10, 16, 20, 32, 40, 64, 80}. Meanwhile, a second inactivity threshold value should be introduced with the same range as the existing one.
Proposal 12: It is proposed to introduce UE-DRX cycle 2, Inactivity Threshold for UE DRX Cycle 2 in “Continuous Packet Connectivity DTX-DRX Information” and “Continuous Packet Connectivity DTX-DRX Information To Modify” IE in NBAP
3.
Proposals
It is proposed that RAN3 discuss and approves the proposals in Chapter 2.

To support the Improvements to the EUL coverage related to UPH reporting and TTI switching, CRs ref [5]  and ref [6] have been submitted to implement the below Proposal 1, Proposal 2, Proposal 3, Proposal 5 and Proposal 8:
Proposal 1: It is proposed to introduce Node B TTI switching capability in AUDIT and RESOURCE STATUS INDICATION procedure. Two bits are supposed to be used.

Proposal 2: It is proposed that RNC to send “UPH Filtering Measurement Forwarding Request” to Node B
Proposal 3: It is proposed to let Node B to forward the new filtering UPH measurement result in Radio Link Parameter Update procedure.

Proposal 5: It is proposed that the serving Node B to notify the SRNC about the TTI switching has been confirmed by the UE in Radio Link Parameter Update procedure. A CFN is sent from the Node B to the RNC telling when the new configuration is going to be activated.

Proposal 8: It is proposed to introduce the new SIB X in NBAP System Information Update Request.
To support the Improvements to the EUL coverage related toSRNC notification, CRs ref [7] has been submitted to implement the below Proposal 4 and Proposal 6:
Proposal 4: It is proposed to introduce that the SRNC indicates to the serving Node B about the TTI switching decision in the control frame Radio Interface Parameter Update.
Proposal 6: It is proposed to introduce that the SRNC indicates to the none-serving the TTI switching CFN and TTI length in the control frame Radio Interface Parameter Update.
To support pre-configuration, CRs ref [8]  and ref [9] have been submitted to implement the below Proposal 7:
Proposal 7: It is proposed to send the TTI pre-configuration to Node B in Radio Link Setup/Addition and Reconfiguration procedure.

To support the HS-DPCCH overhead reduction and to support Enabling higher user bitrates in a mixed traffic scenario,  CRs ref [10]  and ref [11] have been submitted to implement the below Proposal 9 to Proposal 12:
Proposal 9: It is proposed to introduce a new second CQI feedback cycle in the same manner as the existing CQI feedback cycle. 
Proposal 10: It is proposed to introduce new Inactivity timer related to the inactivity of the HS-SCCH.
Proposal 11: It is proposed to introduce UE-DTX cycle 1, UE-DTX cycle 2, Inactivity Threshold for UE DTX Cycle 2 for the secondary carrier in case of DC-HSUPA, with the extended values in the “Additional E-DCH FDD Information” IE in NBAP.
Proposal 12: It is proposed to introduce UE-DRX cycle 2, Inactivity Threshold for UE DRX Cycle 2 in “Continuous Packet Connectivity DTX-DRX Information” and “Continuous Packet Connectivity DTX-DRX Information To Modify” IE in NBAP
4.
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