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1 Introduction

In [1], 7 TBS sets are defined according to UE capability and timeslot resource. In each TBS set, 128 possible transport block sizes are designed based on the number of resources and modulation type. E-UCCH repetition number (ENI) is considered to be related tightly to the code rate of the data part and there are total (8*5*E-UCCH Maximum numbers) resource combination groups based on ENI. UE will perform E-TFC selection in his related combination group. For each resource combination, 32-TBS subset is selected and a relative index of 5bits is signaled as E-TFCI from UE to Node B.
In the above scheme, signaling load will increase because RNC shall configure the relationship between ENI and code rate to UE. And complexity of E-TFC selection in UE and TBS determination in Node B will also increase. Moreover, since the value of ENI was related to the channel quality in the previous TTI but has nothing to do with the traffic, it is possible that the available TBS subset isn’t suitable to the volume of buffered data and the padding will increase.

In this proposal, we will provide a scheme based on the granted resources and data volume.
2 E-TFC Selection
In current 1.28Mcps TDD EUL, the size of E-TFCI field in E-UCCH is 5bits and the HARQ process ID field is 3 bits. Since the MSB of the HARQ process ID may be inferred by the Node-B according to the nature of the physical resources used (scheduled or non-scheduled), the number of bits of HARQ process ID can be reduced from 3bits to 2bits. The saved bit can be added to E-TFCI field. As a result, the E-TFCI bits in E-UCCH are added from 5bits to 6bits, which helps to decrease the average padding of MAC-e PDU.
In this proposal, we directly adopt the same TBS table in [1] and a relative index of 6 bits is used to signal the E-TFCI. Following is the main principle of the new scheme:

· Following the same procedure as in HCR TDD, UE can determine TBS_max, the largest block size that can be supported based on the maximum code rate, the granted resources, and the MAC-d flow power offset. The index corresponding to TBS_max in TBS table is denoted as TBS_max_index. The index of 0 in current TBS table is dedicated for SI transmission and is denoted as TBS_index0 here.

· According to UE capability and timeslot resource, UE choose a TBS set in TBS table [1], in which 128 TBSs are available. Then choose a candidate subset A from the TBS set with a maximum number of 64 TBSs whose indexes range from TBS_max_index to TBS_max_index-62, in addition to TBS_index0. If the TBS_max_index is not greater than 63, subset A includes the TBSs with index ranging from TBS_max_index to TBS_index0. Then subset A is re-indexed in an ascending order from minimum TBS to the maximum TBS.

· Taking the min code rate and buffer status into account, UE chooses a TBS from subset A and send the new index of subset A to Node B. 

In receiver, according to E-TFCI in E-UCCH, the Node B follows the same procedure to get the TBS.

For non-scheduled transmission, a virtual TBS table is used which only includes the TBSs with even index in current TBS table [1]. The candidate subset A is determined from the virtual TBS table and the TBS is selected in the same way as above. 

This scheme is illustrated in following figures.
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Figure1 TBS selection for scheduled transmission
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Figure2 TBS selection for non-scheduled transmission
In this scheme, the maximum padding overhead is the same as that in [1], which is listed in table as follows: 
Table 1: Maximum padding overhead for 1.28 Mcps TDD EUL
	Maximum padding overhead
	Capabilities that support QPSK only 
	Capabilities that support both QPSK and 16QAM

	
	1 Timeslot 
	2 Timeslot 
	3 Timeslot
	1 Timeslot 
	2 Timeslot 
	3 Timeslot
	4 Timeslot 

	
	2.65%
	3.23%
	3.57%
	3.22%
	3.81%
	4.15%
	4.39%


This degree of padding is comparable with that of FDD and HCR TDD on E-DCH
3 Proposals
In this document, a new TBS selection procedure is introduced and the 6bits relative index is used to signal the E-TFCI. The maximum padding overhead is the same as that in [1] but the average padding overhead is decreased. The basic principle of this scheme is similar to that in HCR TDD EUL and its complexity is acceptable. A CR to introduce this scheme for LCR TDD EUL is attached. It is proposed to discuss and approve the CR.  
4 References

[1]
R1-070299: Transport Block Size Signalling for 1.28Mcps TDD EUL, CATT, 3GPP TSG RAN WG1#47bis, 15 – 19 January 2007.
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============ First modification ==============
9.2.6.1
HARQ information

This control information is used in support of the uplink hybrid ARQ functionality.
-
ACK/NACK information:
Transmitted on the E-HICH in the serving E-DCH cell, the ACK/NACK information indicates the successful or unsuccessful decoding of the corresponding uplink transmission. If NACK is received then the UE may retransmit if appropriate physical resources are available, otherwise it must receive a further Grant before it can retransmit the MAC-e PDU. The length of the ACK/NACK field is 1 bit. 

-
RSN:
Transmitted on the E-UCCH, the RSN is used to convey the uplink HARQ transmission number. Because of the limitation in the field size, the maximum value that the RSN can represent is equal to 3.  Once the RSN reaches this value, the RSN shall alternate between the values of 2 and 3 for any subsequent consecutive retransmissions.  Thus, the RSN sequence follows the pattern 0,1,2,3,2,3,2,3,…(see subclause 11.9.1.1.2). The length of the RSN field is 2 bits.

-
HARQ Process Identifier
Transmitted on the E-UCCH, the HARQ process identifier is selected by the UE and identifies the HARQ process for which the MAC-e PDU is being transmitted/retransmitted. The length of the HARQ process identifier field is 3 bits. For TDD,  the MSB of the HARQ Process Identifier is not transmitted by the physical layer but may be inferred by the Node-B according to the nature of the physical resources used (scheduled or unscheduled). HARQ processes associated with scheduled transmission utilise HARQ Process Identifiers 0 to 3.
============ Second modification ==============
11.9.1.4

E-TFC Selection

In TDD, rules for E-TFC selection shall be applied as provided below.

UEs shall apply E-TFC selection when invoked by the HARQ entity (see subclause 11.9.1.1.1).

For each MAC-d flow, RRC configures MAC-e with a HARQ profile and multiplexing list. The HARQ profile includes the power offset and maximum number of HARQ transmissions to use for this MAC-d flow. For 1.28 Mcps TDD, the HARQ profile also includes a retransmission timer attribute.The multiplexing list identifies for each MAC-d flow(s), the other MAC-d flows for which data can be multiplexed in a transmission that uses the power offset included in its HARQ profile.

RRC can control the scheduling of uplink data by giving each logical channel a priority between 1 and 8, where 1 is the highest priority and 8 the lowest. E-TFC selection in the UE shall be done in accordance with the priorities indicated by RRC. Logical channels have absolute priority, i.e. the UE shall maximise the transmission of higher priority data.

RRC can allocate non-scheduled transmission grants to individual MAC-d flows in order to reduce the transmission delays.

The UE shall determine whether to take scheduled or non-scheduled grants into account in the upcoming transmission. If neither are supposed to be taken into account (i.e. the TTI is not available for non-scheduled transmission and no Grant for scheduled transmission has been received) then no grant shall be assumed to exist. If a grant exists then the transmission format and data allocation shall follow the requirements below.

For each configured MAC-d flow, a given E-TFC can be in any of the following states:

-
Supported state;

-
Blocked state.

The E-TFC states are derived according to the following:

· If the transmission is a retransmission then only the E-TFC with the same block size as the original transmission may be in the supported state. 

· Only E-TFCs from the E-TFCS (the table of TB sizes) which can be supported by (exactly) the number of slots assigned by the grant shall be considered for the transmission;

· Only E-TFCs which result (for the granted timeslot and code physical resources) in a coderate lying between the maximum and minimum (inclusive) allowable coderates set by RRC [7] shall be considered for the transmission {note: the definition of the term “coderate” as used here is the same as that provided by [18]}. This shall be evaluated for both QPSK and 16-QAM modulation;

· PHARQ, the HARQ profile power offset is selected (the HARQ profile for the transmission shall be selected among the HARQ profiles of MAC-d flows on which the highest priority logical channels with available data are mapped)

· Only E-TFCs whose calculated transmission power requirement PE-PUCH (see [18]) is less than or equal to the available or granted power shall be considered for the transmission (note: this requirement does not apply in the case of a retransmission on non-scheduled resources).
For 3.84Mcps/7.68Mcps TDD, from those E-TFCs in the supported state the UE determines the largest block size that it is permitted to transmit within the given constraints.
For 1.28Mcps TDD, from those E-TFCs in the supported state, UE determines a candidate set with maximum number of 64 E-TFCs, including the largest one and the next smaller 62 E-TFCs, in addition to the E-TFC dedicated for SI. If the number of E-TFCs in the supported state is not greater than 63, all the E-TFCs in the supported state shall be included in the candidate set. From the candidate set the UE determines the largest block size that is permitted to transmit within the given constraints.
The UE shall select the modulation type associated with the determined E-TFC (note: if an E-TFC is supported by both QPSK and 16-QAM then 16-QAM modulation shall be used if its power requirement (PE-PUCH) is lower than the power requirement for QPSK, otherwise QPSK modulation shall be used).
Data allocation shall then be performed in accordance with the following:

-
For all logical channels, if the logical channel belongs to a non-scheduled MAC-d flow, its data shall be considered as available up to the largest block size determined for the corresponding non-scheduled grant.  If the logical channel does not belong to a non-scheduled MAC-d flow, its data shall be considered as available up to the largest block size determined for the Serving Grant;

-
The data allocation shall maximise the transmission of higher priority data;

-
The UE shall select the E-TFC, SF and modulation which minimises the power used (3.84/7.68 Mcps TDD only);

-
The UE shall select the E-TFC and modulation which minimises the power used (1.28 Mcps TDD only);
Once an appropriate E-TFC and data allocation are found according to the rules above, the "Multiplexing and TSN Setting" entity shall generate the corresponding MAC-e PDU.

The E-TFC selection function shall provide this MAC-e PDU and transmission HARQ profile to the HARQ entity. The maximum number of HARQ transmissions and the power offset in this profile shall be set respectively to the maximum of both the Max Number of HARQ Transmissions and of the power offset of the HARQ profiles from all the MAC-d flows from which data is multiplexed into the transmission. For 1.28 Mcps TDD, the retransmission timer shall be set to the maximum of the retransmission timer value of the HARQ profiles that are permitted to be multiplexed into the transmission. Each HARQ process which is associated with a buffer holding a MAC-e PDU for potential retransmission shall maintain the HARQ profile and the number of re-transmissions that have occurred. For 1.28 Mcps TDD, the HARQ process shall also maintain the value of RTX_TIMER.
Further information on E-TFC selection is provided in Annex CA.
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Where  TBS_max_index and TBS_max_index-62 are even, gray background is invalid for non-scheduled transmission 



