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1. Introduction
If there is no scheduled transmission in the uplink for a period of time, then the UE may unintentionally utilize the Minimum_Grant upon the reception of Non-Serving Relative Grant “DOWN”. As a consequence, UL capacity and performance may be negatively impacted. This issue was first raised in [1] in RAN2#68 meeting.
In this document we further discuss this issue and suggest a solution. 
2. Discussion 
2.1
Background

According the current spec of 25.321, if no scheduled transmission took place on a HARQ process in the previous TTI, the reference_ETPR shall be set to Minimum_Grant for this HARQ process.
For a particular TTI, if the UE received a Non-serving Relative Grant "DOWN", it will determine the Serving_Grant as follows:

-
Determine the lowest power ratio in the configured SG-table that is equal or higher to the maximum of reference_ETPR2 (which is set to the previously stored reference_ETPR on this HARQ process when the reference_ETPR is updated with a new value) of all active HARQ processes, and determine the corresponding index in the SG-table: SGLUPR2;
· Determine the Serving_Grant:
Serving_Grant = MIN(Serving_Grant, Maximum_Serving_Grant, SG[MAX(SGLUPR2 -1 , 0)]);
· Update the Maximum_Serving_Grant with the Serving_Grant;
· Start the timer Non_Serving_RG_Timer with the length of one HARQ RTT (40ms in the case of 10ms TTI, 16ms in the case of 2ms TTI), during which the maximum E-DPDCH to DPCCH power ratio that the UE is allowed to use for scheduled data should not exceed the Maximum_Serving_Grant.
2.2
Problem and solution 

In the case that the UE is buffer limited, there may no any scheduled transmission in the uplink for a long period of time. Some possible examples are when UE is performing FTP downloads (only TCP/IP ACKs uplink) or the UE is performing DTX operation.

Hence, it is possible that the reference_ETPR2 of all HARQ processes are of the value of Minimum_Grant, which is shown as Figure 1 below.
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Figure 1: the reference_ETPR updating process

However in case the maximum of reference_ETPR2 of all HARQ processes are of the value of Minimum_Grant, if UE received a Non-serving Relative Grant "DOWN", then the Serving_Grant will be dropped to Minimum_Grant and the scheduled transmission will blocked. In this scenario the SI is still allowed to be transmitted and thus the blocking condition in the uplink could be reported to the Node B which would enable the scheduler to increase the Serving_Grant, but it would take some time because of the HARQ retransmission of SI (especially in SHO region). What is even worse is that the Minimum_Grant will last for one HARQ RTT until the expiration of the Non_Serving_RG_Timer. This has the following consequences:
· If SRB are carried as scheduled MAC-d flows, extra signalling delays are caused and call dropping may occur;
· Performance of guaranteed and prioritized services which are carried as scheduled MAC-d flows will be compromised;
One possible solution is that in case the UE receives a Non-serving Relative Grant "DOWN" and the maximum of reference_ETPR2 of all HARQ processes are of the value Minimum_Grant, the UE shall treat the nsRG "DOWN" as “HOLD”.
As we know, the reception of Non-serving Relative Grant “DOWN” may happen in the following scenarios:
1. The false detection of HOLD->DOWN or DTX->DOWN, the possibility of false detection increases in the SHO region;
2. A real “DOWN” is sent by the Non-serving Node B for the purpose of load control.
For the scenario 1, there will no any issue for the UE to treat the nsRG "DOWN" as “HOLD”. For the scenario 2, it should be taken into account that generally one Non-serving E-RGCH channel will be configured to a group of UEs. Hence even though a Non-serving Relative Grant "DOWN" is sent on this E-RGCH channel, the UE without any scheduled transmission in the uplink for a long period of time should not acknowledge it since the UE did not contribute to the load of the Non-serving Node B.
The benefit of this solution is that it protects the UE which did not contribution any UL interference to the Non-serving Node B from suffering the degradation of Serving_Grant to Minimum_Grant. Hence, it could avoid compromising the performance for the guaranteed and prioritized services that are carried as scheduled MAC-d flows. Further more, it could avoid increasing signalling delays and call dropping for cases SRB are carried as scheduled MAC-d flows (especially in SHO region).
So, we propose:
Proposal: In case UE receives a Non-serving Relative Grant "DOWN" in a particular TTI and the maximum of reference_ETPR2 of all HARQ processes are of the value Minimum_Grant, the UE shall treat the nsRG "DOWN" as “HOLD”.
3. Conclusions

In this contribution, we did some further discussions about the issue of Non-serving Relative Grant "DOWN" handling, it is proposed RAN2 to discuss and agree on the following proposal:
Proposal: In case UE receives a Non-serving Relative Grant "DOWN" in a particular TTI and the maximum of reference_ETPR2 of all HARQ processes are of the value Minimum_Grant, the UE shall treat the nsRG "DOWN" as “HOLD”.
Please find the corresponding CRs in [2] as well.
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