3GPP TSG-RAN WG2 Meeting #93bis












R2-162385
Dubrovnik, Croatia, 11 – 15 April 2016
Agenda item:
13.3
SI: Study on Multi-Carrier Enhancements for UMTS
Source: 
Huawei, HiSilicon
Title: 
TP on E-TFC selection in MC enhancements
Document for:
Discussion and decision
1
Introduction

In RAN2#93bis meeting, a discussion paper on E-TFC selection in MC enhancements is provided ([1]) regarding one of the objectives of the SI "Study on Downlink Enhancements for UMTS" ([2]).

This paper provides a text proposal to be captured in the TR.
2
Text proposal

------------------------Start of the text proposal------------------------
7.1.4
E-TFC selection

7.1.4.1
Background and motivation

In current specification, only 2ms+2ms configuration is supported for DC-HSUPA. RAN1 discussed some TTI combinations and three scenarios will be considered for evaluation:

Scenario 1: 2ms + 10ms configuration for DB DC-HSUPA scenario

Scenario 2: 10ms + 10ms configuration for DB DC-HSUPA scenario

Scenario 3: 10ms + 10ms configuration for DC-HSUPA scenario

7.1.4.2
Analysis

In current E-TFC selection procedure, the UE shall first perform E-TFC restriction procedure (as specified in TS 25.133) to find the supported E-TFC. Then the E-TFC selection procedure (as specified in TS 25.321) is performed to determine the used E-TFC at each TTI boundary.

When the UE has more than one Activated Uplink Frequency, The power allocation to a frequency i, Pi, is calculated as:

Premaining,s = max (PMax  - i PDPCCH,target,i - PHS-DPCCH - Pnon-SG, 0)
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The E-TFC restriction procedure shall be applied on each frequency based on the above formulas.
In scenario 1, since the TTIs are different between the primary frequency and the secondary uplink frequency, some issues may occur.
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Figure 7.1.4.2-1: E-TFC selection for 2ms+10ms TTI

Issue 1: power allocation issue:

As shown in figure 7.1.4.2-1, at t1, the UE can perform power allocation calculation on the primary frequency and the secondary uplink frequency.

At t2, t3, t4 and t5, it is a 2ms TTI boundary, the UE shall perform E-TFC selection on this frequency. For 10ms TTI, the SG is only calculated on the TTI boundary (t1), so there is no SG on 10ms TTI at t2, t3, t4 and t5, so the UE may not calculate the remaining power at these time boundaries.
Issue 2: non-scheduled data transmission
Currently the non-scheduled data shall be transmitted on the primary uplink frequency in case of DC-HSUPA.

If the primary frequency is 10ms TTI and the secondary uplink frequency is 2ms TTI, it may lead to transmission delay of non-scheduled according to the above rule.

Issue 3: E-TFC selection sequence
It is specified that TS 25.321:

When the UE has more than one Activated Uplink Frequency and E-TFC selection is invoked by more than one HARQ entity, the following E-TFC selection procedure is first applied to the Secondary Uplink Frequency and then to Primary Uplink Frequency.
The transmission format and data allocation shall follow the requirements below:

-
[partially omitted]

-
The data allocation shall maximize the transmission of higher priority data. When scheduled and non-scheduled grants are taken into account for the upcoming transmission:

In case of 2ms+10ms DC-HSUPA configuration with 2ms as the primary frequency, according to the existing E-TFC selection rule, the higher priority data will be firstly sent on the frequency of 10ms TTI, and it may lead to more transmission delay if compared to the frequency of 2ms TTI.

7.1.4.3
Solutions

For issue 1, there may be two solutions:

· The UE can decide to calculate the remaining power on the frequency of 2ms TTI with the following formula:

Pi = max(PMax  - i PDPCCH,target,i - PHS-DPCCH - Pnon-SG – PE-DPCCH and E-DPDCH transmission power on 10ms TTI, 0)
The UE can still use legacy formulas on calculating E-TFC on the frequency of 10ms TTI.
· On the frequency of 10ms TTI, the UE can assume that the SG calculated at t1 can also apply at t2, t3, t4 and t5, so existing formulas on calculating E-TFC can be still applied on both the primary frequency and the secondary uplink frequency

For issue 2, one possible solution is that non-scheduled data shall be transmitted on the frequency of 2ms TTI for 2ms+10ms DC-HSUPA.

For issue 3, one possible solution is as below:

E-TFC selection procedure is first applied to the frequency of 2ms TTI and then to the frequency of 10ms TTI for 2ms+10ms DC-HSUPA.

------------------------End of the text proposal------------------------
3
Conclusion

Proposal: It is proposed RAN2 to discuss and agree the proposed text for the TR 25.707.
4
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