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1. Introduction

As indicated by an LS from RAN2 [1], RAN2 has made some significant progresses on the issue of E-TFC selection. Some details of the Stage 2 discussion are still left open, but the main structure is stable enough for RAN4 to start its work (see the Annex below for currently agreed RAN2 E-TFC restriction and selection procedure).  The present document builds on [2], and aims to address the questions raised by the RAN2 LS [1] by identifying procedures that RAN4 should specify to support E-TFC restriction and selection.
2. LS from RAN2 to RAN4

The LS from RAN2 addresses two main issues, E-TFC restriction and Power Status Reporting:
· E-TFC restriction

· RAN2 requested RAN4 to confirm RAN2 decisions on E-TFC restriction and work towards a scheme that facilitates E-TFC state restriction expected by the E-TFC selection procedure that shall be specified by RAN2. 

· Power status reporting

· RAN2 requested for RAN4 to provide RAN2 with some information (and simple way to do so) on the level of accuracy that can be expected for the power status report and investigate on the feasibility of taking the PA back off into account when reporting the power status;
3. Procedures for E-TFC restriction

The RAN2 LS highlights that it is necessary to maintain separate state information per MAC-d flow, since each MAC-d flow could be associated with a different power offset (e.g. VoIP service has higher power offset than FTP service due to latency requirement). Furthermore, each E-TFC has its own power offset (e.g. E-TFC carrying 1000 bits per TTI has a higher power offset than E-TFC carrying 100 bits per TTI), i.e. the power requirements are commensurate with the number of bits transmitted per TTI.  

Based on these requirements an E-TFC restriction procedure should satisfy the following key objectives:

· Support distinct power offsets for each E-TFC;

· Provide specific QoS profiles for each MAC-d flow;

· Simple to implement.

In order to meet these requirements we propose a simplified version of the state based method used for TFC selection.  

We propose to maintain a state per E-TFC for each MAC-d flow, the state can take one of two values, which is set at the beginning of each TTI: either “blocked” or “supported”.  Although it is out of the scope of RAN4 to determine how E-TFC selection is performed based on E-TFC states, if an E-TFC is in the “blocked” state, then there is a high probability that there will be insufficient power to support a low block error rate if that E-TFC is selected, whilst in the “supported” state the corresponding probability is low.  

Since E-TFC requirements are commensurate with the number of transmitted bits per TTI, by ordering E-TFCs in this way, state updates are only required at the boundary between “supported” and “blocked” E-TFCs.  

For each MAC-d flow, the E-TFC state is updated at the beginning of the TTI interval as follows:

1. For each MAC-d flow, the UE calculates the required power offset per E-TFC.  Referring to Figure 1 EffPO(N,K) represents the power offset required for the K-th E-TFC of the N-th MAC-d flow.  Note that these values of E-TFC specific power offset and MAC-d flow power offset are signalled by RNC to UE.
2. The power remaining for E-DCH transmission during the previous measurement period is calculated, refer to Figure 2 and the detailed scenarios explained below: 

· Include power allocated to DPDCH and DPCCH:

a. Case 1: DPDCH is on transmission; hence the remaining power for E-TFC state should be the maximum minus (DPCCH + DPDCH).

b. Case 2: DPDCH is off , hence the remaining power should be the maximum minus DPCCH. Note that E-TFC restriction knows the outcome of TFC selection (that is DPDCH is off)

· Include power allocation to HS-DPCCH and any UE maximum power reduction attributed to HS-DPCCH transmission:

c. Case 3: Although the transmission of HS-DPCCH starts in the middle of slot, UE should know the transmission of HS-DPCCH because it should have decoded the corresponding HS-PDSCH. Hence the remaining power should be total minus (DPCCH + HS-DPCCH)

d. Case 4: It is the same case with Case 3, but with the effect of UE maximum transmission power reduction attributed to HS-DPCCH transmission is taken into account.

e. Case 5: Although the transmission of HS-DPCCH ends in the middle of slot, the remaining power shall be chosen conservatively hence total minus (DPCCH + HS-DPCCH).

· The calculation shall also estimate any further UE power reduction that would be required to accommodate the E-DCH transmission using the selected E-TFC.  The mechanism used to do this requires further investigation and is out of the scope of the present contribution.
3. Update the state of each E-TFC as follows:

· If the power remaining for E-DCH transmission exceeds EffPO(N,K) for X out of Y measurement intervals then E-TFCs {(N,K); (N,K+1); (N,K+2);…} are put into the “blocked” state.  

· If the power remaining for E-DCH transmission is less than EffPO(N,K) for Z out of Y measurement intervals then E-TFCs {{(N,K); (N,K-1); (N,K-2);…} are put into the “supported” state.

· The constants X,Y, and Z shall be chosen to meet a target block error rate given a fixed number of HARQ transmissions.  
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Figure 1: MAC-d Flow Power offset and E-TFC Power Offset
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Figure 2: Remaining power for E-DCH transmission.
4. Power Status Reporting
Power status reporting should be an accurate measure that conveys meaningful information to the NobeB scheduler.  The quantity reported should ensure that UEs can inter-work with the NodeB to satisfy the schedulers objective function.  For example, if a UEs reporting is too optimistic, then the NodeB may assign high data rate which cannot be used by the UE hence wasting system resources (uplink RTWP). If the reporting is too pessimistic, then total throughout is degraded.  Since the measurement interval is shorter than an E-DCH TTI, UE instantaneous transmission power does not directly reflect the amount of power that can be allocated to an entire E-DCH transmission, some kind of internal UE filtering would be required.  Furthermore, UE maximum power reduction and other complications would make it difficult for the NodeB to translate the power a UE can allocate to E-DCH into an achievable bit rate. 

The E-TFC restriction procedure described in the previous section can be considered as a filtered indication of the maximum supportable E-TFC (which translates directly to an achievable bit rate). Reporting of maximum supportable E-TFC is somewhat similar to CQI reporting used in R5 HSDPA.  Note that CQI reports the TFC that would result in a fixed block error rate. The requirements for E-TFC reporting could be set in a similar way: the UE reports the maximum E-TFC that would result in a maximum average block error rate if that E-TFC was selected.  

In the case there is more than one MAC-d flow per UE configured, then the maximum supportable E-TFC could be derived from each MAC-d flow configured. However, there is no need to report the maximum supportable E-TFC per MAC-d flow, because each MAC-d flow has a known power offset and this value is also known to the scheduler. A simple way is to define a reference MAC-d flow as MAC-d flow including highest priority logical channel.  
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5. Conclusion
In the present contribution we have proposed a procedure for E-TFC restriction and reporting of maximum supportable E-TFC for the purpose of NodeB E-TFC scheduling.  This procedure for E-TFC restriction would facilitate an E-TFC selection mechanism that ensures a UE can maximise throughput for a specific quality of service requirement.  The reporting indicator enables the NodeB to ascertain the achievable throughout of each UE.  
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7. Annex: Current agreed RAN2 E-TFC restriction and selection procedure

This section is for RAN4 information only on recent RAN2 progress. 

The following is the agreed E-TFC selection procedure so far in RAN2 stage 2 TS [3] (please note that the parts highlighted by yellow mark are recently added texts after RAN2#46 meetings). RAN2 may make some additonal corrections to the TS but main principles seem to be agreed on at this stage. 

11.2
TFC and E-TFC selection

Logical channels mapped on the DCHs are always prioritised over those mapped on E-DCHs.

The principle of the TFC selection across E-DCH and DCH is the following:

-
The UE performs TFC restriction for the CCTrCH of DCH type;

-
The UE performs the TFC selection for the DCHs;

-
E-TFC restriction is performed with the following characteristics;

· The E-TFC restriction mechanism is independent of the existing TFC restriction;

· The E-TFC states defined per MAC-d flow are managed independently of the TFC states;

· The HS-DPCCH and DPCCH are taken into account;

-
Every E-DCH TTI, the UE shall estimate the remaining power versus DPCCH (taking into account HS-DPCCH);
-
Then it performs the TFC selection for the E-DCH, with the estimated remaining power, taking into account DCH power and the following rules:

-
The E-TFC selection is based on logical channel priorities like in the Release '99, i.e. the UE shall maximise the transmission of higher priority data;

-
The UE shall respect the allowed combinations of MAC-d flows in the same MAC-e PDU;

-
The UE shall use the multiplexing list of the different MAC-d flows to see if a certain MAC-d flow can use the power offset of the highest priority MAC-d flow to be transmitted;
-
The power offset of E-DPDCH(s) relative to DPCCH associated to a MAC-e PDU including MAC-d PDUs coming from one or several MAC-d flows is set as follows;

-
The UE selects the power offset of the HARQ profile associated to the MAC-d flows with the highest priority logical channel in the MAC-e PDU;

-
The UE adds the resulting power offset for the MAC-e PDU to the previously calculated reference power offsets for different E-TFCs. It then selects the E-TFC, taking into account the obtained power offsets, the required E-TFC-dependent power back-off, the UE’s remaining power and the amount of data to be transmitted. 

-
For each transmission, the MAC-e entity gives the selected power offset of E-DPDCH(s) relative to DPCCH to the L1 in addition to the E-TFC;

-
In case the maximum UE transmit power is exceeded, the UE shall scale down the E-DPDCH only on TTI level for retransmissions. At slot level all uplink physical channels are equally compressed. The scaling down of only E-DPDCH at slot level remains FFS.
-
In addition, the UE may need not to go below a minimum rate for the E-DCH. In some case, this means that the UE may have to power scale down all physical channels present;

-
An E-DCH minimum set because of power limitation is needed. Details are FFS.
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