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1. Introduction
The LTE FDD link budget analysis for ITU-R submission template [1] was agreed in RAN1#57bis. It was also agreed in [1] that the transmission bit rate for data channel should be re-calculated based on the TDD DL/UL asymmetric configuration, which needs to be addressed in TDD RIT link budget.
Since there will be individual FDD RIT and TDD RIT in one LTE SRIT, there should be two individual link budget templates for FDD and TDD respectively. This paper therefore provides the LTE TDD link budget analysis trying to keep the alignment with the LTE FDD link budget. 
2. LTE TDD link budget analysis
2.1. Considerations on the difference and commonality between LTE TDD and FDD                                                
The agreed link budget analysis in [1] was only for FDD. The only agreement related to TDD is “according to the definition of bit rate, we may need to update the value for TDD considering the DL/UL ratio.”, while the concrete proposal was missed so far. There are several considerations on the LTE TDD link budget analysis as the following:

1) The ITU-R evaluation guideline [1] specify the spectrum efficiency evaluation bandwidths for FDD and TDD respectively, where TDD bandwidth is double of the FDD bandwidth. The bandwidth difference should be captured in the link budget analysis.

2) The transmit power do not have any impact on the link budget results referring to the following analysis: 

a) In DL, the transmit power is proportional to the bandwidth, which makes the DL spectrum efficiency and SINR requirement the same for both FDD and TDD, but the double bandwidth and thus double bitrate in TDD over FDD. Due to the same SINR requirement and the same spectrum efficiency, the link budgets for FDD and TDD in DL are almost the same.
b) In UL, the UE transmission power is fixed in spite of the bandwidth. However, the FDD UL SINR requirement was based on 10PRB resources per user, which should not be dependent on the total UL bandwidth. Thus TDD can keep the same transmission bandwidth per UE, transmit power and spectrum efficiency as FDD, i.e. the same link budget as FDD.

3) Considering that TDD configuration #1 (3DL:2UL) is used in the spectrum efficiency and VoIP self-evaluation, it’d be good to make the TDD DL/UL ratio in the link budget template consistent with the self-evaluation, i.e. configuration #1 is recommended here.

4) Considering that there will be individual LTE FDD RIT and LTE TDD RIT in the same 3GPP LTE SRIT submitted to ITU, it is important to keep the link budget analysis align between each other, e.g. with the SINR requirements align between each other. Accordingly, the DL transmission bit rate should be recalculated based on the TDD DL/UL ratio to keep the MCSs same as those in FDD in different scenarios.

The above three considerations are the basis of the LTE TDD link budget analysis, with the details captured in the following sections and the attached text proposals.
2.2. The transmission bit rate recalculation for LTE TDD                                                

The average transmission bitrate is defined as the number of the information bits during a certain period (e.g. 10ms) over the period. With the given DL PDSCH transmission period TTDD_PDSCHper10ms and TFDD_PDSCHper10ms within 10ms for TDD and FDD respectively, and the FDD bandwidth BWFDD and the DL bitrate of BitrateFDD,PDSCH, the DL PDSCH transmission bitrates in TDD with bandwidth BWTDD is given by: 

BitrateTDD,PDSCH = BitrateFDD,PDSCH * BWTDD / BWFDD * TTDD_PDSCHper10ms / TFDD_PDSCHper10ms 
= BitrateFDD,PDSCH * 62/55  




(1)
referring to assumptions in the end of this section.
With the same UL bandwidth assigned per UE, the UL transmission bit rate is given by:
BitrateTDD,PUSCH = BitrateFDD,PUSCH * TTDD_PUSCHper10ms / TFDD_PUSCHper10ms 


= BitrateFDD,PUSCH * 4/10





(2)
For control channel, we have:

BitrateTDD,PDCCH = BitrateFDD,PDCCH * BWTDD / BWFDD * TTDD_PDCCHper10ms / TFDD_PDCCHper10ms 
= BitrateFDD,PDSCH * 16/15  




(3)

BitrateTDD,PUCCH = BitrateFDD,PUCCH * TTDD_PUCCHper10ms / TFDD_PUCCHper10ms 


= BitrateFDD,PUCCH * 4/10





(4)
For TDD configuration 1, by assuming 3OFDM symbols DL CCH overhead for both FDD and TDD, the parameters are set as below:

BWTDD = 20MHz    for scenarios UMi/UMa/RMa/Sma, and   40MHz for InH
BWFDD = 10MHz    for scenarios UMi/UMa/RMa/Sma, and   20MHz for InH
TDD:

TTDD_PDSCHper10ms = 2*(2*11+9)*TOFDMsymbol
TTDD_PDCCHper10ms = 2*(2*3+2)*TOFDMsymbol
TTDD_PUSCHper10ms = TTDD_PUCCHper10ms = 2*2*14*TOFDMsymbol
FDD:

TFDD_PDSCHper10ms = 10*11*TOFDMsymbol
TFDD_PDCCHper10ms = 10*3*TOFDMsymbol
TFDD_PUSCHper10ms = TFDD_PUCCHper10ms = 10*14*TOFDMsymbol
Accordingly, the LTE TDD link budget proposal is prepared according to the above criteria.
3. Conclusions
The LTE FDD link budget analysis for ITU-R submission template [1] was agreed in RAN1#57bis. Considering that there will be individual LTE FDD RIT and LTE TDD RIT in the same 3GPP LTE SRIT submitted to ITU, it would be good to keep the link budget analysis align between each other. 

This contribution makes a general analysis of the relationship between LTE FDD and TDD link budget analysis, and provides the link budget text proposal based on the LTE FDD link budget [1]. 
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