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1 Introduction
According to [1], E-DCH is designed not only for the conventional PS traffic (background/interactive) but also for the real-time traffic (streaming or even conversational). Consequently, current HCR-TDD system introduces the so-called “non-scheduled transmissions”, which always associate with the reserved and dedicated physical layer resources (E-PUCH codes, timeslots and frame info etc.) allocated by SRNC, for the GBR required services or SBRs, while keeping the conventional “scheduled transmissions” sharing the common physical resources pool. 
However in the current HCR-TDD solution [2], non-scheduled traffic and scheduled traffic will not be served simultaneously in an arbitrary TTI and their corresponding physical resources are configured and utilized separately for their own purpose and can not be shared as a whole. Therefore, following problems will arise if a UE has been configured by SRNC some resources for the non-scheduled traffic while it also has the scheduled traffic to serve in the meantime:
· If the UE requests some physical resources for its scheduled traffic and does receive the grant from the Node B, either non-scheduled or scheduled resources will be left unused in the current TTI since the UE is not allowed to use the whole (both non-scheduled and scheduled traffic) resources simultaneously, which finally degrades the spectrum efficiency.
· If the Node B wants to avoid the above resource efficiency problem and does not give any physical resource grant for such a kind of UE, the scheduled traffic of the UE will not be served anymore, which grievously degrades the throughput performance of that scheduled traffic.
In this document, we provide a proposal for discussion, which solves the above non-scheduled and scheduled traffic problem.Then some text proposals are given to review and approve. 

2 Proposal

In LCR-TDD system, we define two kinds of physical resources non-scheduled and scheduled resources like that in HCR-TDD system. But the non-scheduled and the scheduled resources will not always be associated with the non-scheduled traffic and the scheduled traffic respectively anymore. 
Non-scheduled physical resources are allocated and could be re-configured by SRNC and they should be regarded as the minimum reserved (guaranteed) and dedicated resources for the UE which has the non-scheduled traffic. Whenever the non-scheduled resources are established for a given UE, they could not be shared by any other UEs. Most of the time, non-scheduled resources are used to serve the non-scheduled traffic, but they are not reserved only for the non-scheduled traffic. Actually UE could also use them for the scheduled traffic purpose occasionally whenever it thinks necessary (i.e. in the moment when the QoS of the non-scheduled traffic is well satisfied while the scheduled traffic is in a poor condition).  
Scheduled physical resources are allocated by the MAC-e part inside Node B from a common resource pool, which could be shared by all the E-DCH supported UEs in the cell. Most of the time, UE requests the scheduled resources for its scheduled traffic from Node B. 
The most spectrum efficient way is, when a UE has both the non-scheduled and the scheduled resources in a TTI, that the UE combines all the resources as a whole for either non-scheduled traffic or scheduled traffic transmission. Accordingly, the UE may have up to two E-PUCH codes (one code of non-scheduled resources and the other code of scheduled resources) inside one timeslot occasionally. Since the 16QAM modulation maybe used by UE to achieve higher throughput performance, the peak to average power ratio (PAPR) problem arises. 
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Figure 1

Figure 1 shows the PAPR cCDF curves of different code and modulation combinations. It is clear that only one code inside a timeslot with 16QAM modulation will achieve the same PAPR performance as that of two codes with QPSK modulation, which also represents the R4 performance. And if the UE wants to transmit two codes inside a timeslot with 16QAM modulation, the PAPR cCDF performance at 0.00001 probability level will have to degrade about 1.5dB. Therefore, in our proposal, only one E-PUCH code in a timeslot is allowed whenever the 16QAM modulation is used.

The proposal involves following procedures if a UE has both the non-scheduled and the scheduled resources in a TTI:
· The UE chooses either the non-scheduled or the scheduled traffic to transmit in the current TTI according to some specific criterions (e.g. according to the QoS measurements and the corresponding requirements of different traffics);
· The UE chooses either QPSK or 16QAM modulation scheme according to some specific criterions;
· If QPSK modulation is chosen, the UE should combine all the non-scheduled and the scheduled resources (including the timeslots, E-PUCH codes, power etc.) as a whole to transmit either the non-scheduled or the scheduled traffic;

· If 16QAM modulation is chosen and all the non-scheduled and the scheduled E-PUCH codes are located in different timeslot (e.g. there are two E-PUCH codes altogether, one code in TS1 and the other in TS2), the UE should combine all the non-scheduled and the scheduled resources as a whole to transmit either the non-scheduled or the scheduled traffic;
· If 16QAM modulation is chosen and the non-scheduled and scheduled E-PUCH codes are located in the same timeslot, the UE should use only one E-PUCH code with the minimum spreading factor in each timeslot and make use of all the power of both non-scheduled and scheduled traffic as a whole to transmit either the non-scheduled or the scheduled traffic;

3 Conclusions 
In the proposal, we provide a method of sharing the non-scheduled and scheduled resources to solve the existing spectrum efficiency problem of the non-scheduled traffic and the scheduled traffic transmissions. UE may combine all the non-scheduled and the scheduled resources (if possible) to transmit either the non-scheduled or the scheduled traffic. However, if 16QAM modulation is used, the UE should only use one E-PUCH code for transmission in each timeslot.
============================== start of text proposal =================================
5.2
Overall Physical Channel Structure
E-PUCH are the physical resources allocated under the control of a scheduling entity in Node-B MAC-e, and are mapped from the CCTrCH of E-DCH type.

E-PUCH physical resources are defined as non-scheduled resources and scheduled resources . The non-scheduled resources are allocated by RNC through high-layer signaling while the scheduled resources are allocated under the control of a scheduling entity in Node-B MAC-e. A maximum of 2 E-PUCH may be transmitted by a UE within a timeslot. However, if 16QAM modulation is used, only one E-PUCH code may be used for transmission in a timeslot.
Whether the E-RUCCH is mapped to the same random access physical resources defined by UTRAN for PRACH is FFS.

============================== next text proposal =================================

9.1.4.1
Determination of modulation and physical resources
The modulation type is determined by higher layers. 
If a UE has both the non-scheduled and the scheduled resources in a TTI, then:
-- If QPSK modulation is chosen, the UE should combine all the non-scheduled and the scheduled resources (including the timeslots, E-PUCH codes, power etc.) as a whole to transmit either the non-scheduled or the scheduled traffic;

-- If 16QAM modulation is chosen and all the non-scheduled and the scheduled E-PUCH codes are located in different timeslot (e.g. there are two E-PUCH codes altogether, one code in TS1 and the other in TS2), the UE should combine all the non-scheduled and the scheduled resources as a whole to transmit either the non-scheduled or the scheduled traffic;

-- If 16QAM modulation is chosen and the non-scheduled and scheduled E-PUCH codes are located in the same timeslot, the UE should use only one E-PUCH code with the minimum spreading factor in each timeslot and make use of all the power of both non-scheduled and scheduled traffic as a whole to transmit either the non-scheduled or the scheduled traffic;

Else:

-- UE should use the non-scheduled or the scheduled resources to transmit the non-scheduled or the scheduled traffic respectively;

============================== end of text proposal =================================
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