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1. Introduction

In RAN1 #68bis meeting, the issues on the interference control in CELL-FACH were discussed and some agreements were made in [1], in which the following agreements were captured:
Additionally, the following agreements have also been made in RAN1 regarding this sub-feature:
· There is a configurable criterion (threshold, hysteresis, etc.) according to which a UE listens to the common E-RGCH. The specification of the details of the criterion and its parameters are left to RAN2 and RAN4. 

· The existing rules pertaining to the application of the E-RGCH from the non-serving cell in CELL_DCH are re-used for the application of common E-RGCH in CELL_FACH.

· The UE will not apply the common E-RGCH commands from neighbour cells if its serving grant is the level of a configured minimum serving grant.

· The UE shall monitor the common E-RGCH channel from a maximum of 3 neighbour cells

· The support of common E-RGCH by a neighbour cell is indicated by signalling to the UE. The details of the signalling (broadcast or dedicated) are left to RAN2.
The agreed baseline rules of common RG command are to reuse the non-serving RG command rules in Cell_DCH. Still some improvements on the non-serving RG command rules are needed to implement the common RG control. This contribution discussed the requirements and proposed the way forward for the improvements.
2. Background 
2.1 Non serving RG down rules
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Figure 1: HSUPA SG update for 10ms TTI
As shown in figure 1, the UE will maintain the reference-ETPR and reference-ETPR2 for each Harq process, with reference-ETPR holding the E-DPDCH to DPCCH power ratio used for the E-TFC selected for the previous TTI on this HARQ process, and reference-ETPR2 holding the previously stored reference_ETPR on this HARQ process when the reference_ETPR is updated with a new value.
When a non-serving down is received, the UE shall update the serving grant to the minimum value among the current serving grant, maximum serving grant and the serving grant determined by the formula:
 


Serving_Grant =SG [MAX (SGLUPR2 -1, 0)]
where SGLUPR2 is the lowest power ratio in the configured SG-table that is equal or higher to the maximum of reference_ETPR2 of all active HARQ processes.
3. User plane impacts
3.1 Minimum serving grant for common E-RGCH monitoring
Since the common E-RGCH reuses the properties of a non-serving RG in CELL_DCH, the rules for non-serving RG update could be the baseline of common E-RGCH updating rules. In current specification, it was specified in TS25.321 for non-serving RG command: 
-
If the UE received a Non-serving Relative Grant "DOWN", determine the Serving_Grant:

-
Serving_Grant = SG[MAX(SGLUPR2 -1 , 0)]
In addition, the following agreement was reached in [1]
· The UE will not apply the common E-RGCH commands from neighbour cells if its serving grant is the level of a configured minimum serving grant.
The motivation behind the agreement is to let the UE serving grant to be above a configured minimum level when receiving common RG down command. It shall be mentioned that the UE serving grant still could be reduced to lower than the configured minimum level by serving RG down or AG command.
Hence in order to protect UE serving grant when receiving common RG down command, a predefined SG index instead of 0 in the current rule is needed to be introduced into the SG update formula for non-serving RG down, and the predefined SG index could be signalled to UE by system information or dedicated signalling. The updated rules for common RG down could be figured as follow:
Serving_Grant = SG[MAX(SGLUPR2 -1 , predefined SG index)]
Proposal1: the common RG update rules could be based on non-serving RG rules, with the updating of introducing a predefined SG index instead of SG index 0 in current rule, and the predefined SG index could be signalled to UE by system information or dedicated signalling.
3.2 Common RG timing for 2ms/10ms TTI co-existence
As described in section1, the reference value for serving grant update when receiving non-serving RG down is reference_ETPR2, which is the used T/P ratio 2 RTT backward. Due to the TTI difference, the common RG down reference value for 2ms TTI are not aligned with the common RG down reference value for 10ms TTI in time domain.
An example was given in the figure2, the measured ROT at Node B exceeds the ROT target in the duration of T1, and thus a common RG down command is sent to suppress the interference generated by the UE in neighbor cell. In the activating time point for common RG, the UEs monitoring common RGCH adjust the serving grant based on the used T/P ratio 2 RTT backward. The reference value of 10ms UEs is at T1 which is just the time point when high ROT is measured at Node B. However, the reference value of 2ms UEs is at T2 which is around 64ms far from T1 in time domain, therefore the serving grant adjustment for 2ms UE will be not accurate.


[image: image2.emf]0 1 2 3

0

0 1 2 3 0 1 2

1234567012345670123456701234567012345670123456701234567

3

012345

Down

Common E-RGCH

referenceTTI for Down commonad 

Activating time for down command

Measured RoT

 @ NodeB

10ms TTI@ UE

2ms TTI@ UE

ETPR2@ UE

ETPR2@ UE

T1 T2


Figure 2 Common RG timing for 2m/10m UEs
Although 2ms TTI is not likely to be assigned to UEs in SHO region, the likelihood could not be excluded completely especially for the UEs with large power class. Furthermore, the 2ms TTI UE in SHO region will be more popular in some scenarios where small cells are deployed. Therefore, the Common RG design shall consider the scenario of 2ms/10ms TT co-existence. To overcome the problem in this scenario discussed above, three possible methods could be found:

1) Issue 2 separate RG down commands using two separate signatures for 2ms and 10ms TTI UEs
Tow signatures are needed for common RG control, the network could control the time difference of issuing the two down commands to compensate the RTT difference, so that the backward reference value are aligned in time domain for 2ms and 10ms UE.
2) Enlarge the time duration between the activation time of down command and the time of receiving down command for 10ms UEs
By deferring the activating of down command of 10ms UEs to compensate the RTT difference, the common RG down reference value for 10ms TTI could be aligned with 2ms TTI in time domain.

3) Adjust the common RG down backward time for 10ms or 2ms TTI UEs 

By Adjusting the backward time of common RG down for 10ms or 2ms TTI UEs to compensate the RTT difference, the common RG down reference value for 10ms TTI could be aligned with 2ms TTI in time domain.

Considering that 2ms/10ms TTI UEs shall be subjected to the same control logic, it is waste of resource to issue two separate signatures and power of RG down commands for 2ms/10ms UEs. Therefore it is proposed to discuss the solution to control 2ms/10ms UEs by the same common RG down command
Proposal 2: It is proposed to discuss the solution to control 2ms/10ms UEs by the same common RG down command
3 Conclusion
In this contribution, the improvement of non-serving RG rules for common E-RGCH based inter-cell interference control is discussed. The following are proposed. 
Proposal1: the common RG update rules could be based on non-serving RG rules, with the updating of introducing a predefined SG index instead of SG index 0 in current rule, and the predefined SG index could be signalled to UE by system information or dedicated signalling.
Proposal 2: It is proposed to discuss the solution to control 2ms/10ms UEs by the same common RG down command
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