3GPP TSG RAN WG2 #66bis
R2-093738
Los Angeles, CA, June 29 – July 3, 2009
Agenda Item:
6.7.2
Source:
IPWireless

Title:
TDD PRACH selection 
Document for:
Discussion
1 Introduction
In the case of LTE TDD, PRACH configurations exist in which there are multiple PRACH resources within a subframe, ranging from 2 to 6 PRACH channels [1].  The current PRACH selection procedure for TDD given in [2] is based around random selection of PRACH resources from within the PRACH resource set.
In a previous contribution [3], it was noted that when multiple PRACH are available in a subframe, the PRACH could be selected in frequency in order to maximize the channel gain. Based on the quantitative analysis provided in [4], substantial gains can be achieved with channel-characteristic based PRACH selection compared to the random selection as used in Rel.8. 
In this contribution, we discuss the inclusion of channel characteristic based PRACH selection in the random access procedure for TDD in Rel.9.

2 Discussion and proposal
As shown in [4], the channel characteristic based PRACH selection results in a significant gain compared to the random PRACH selection in various channel environments.  Gains are maximised at lower (e.g. pedestrian speeds).
The channel-characteristic based PRACH selection could reduce preamble missed detection for Rel.9 UEs. This can be seen as reduction of RACH load hence improving PRACH performance by Rel.8 UE as well as Rel.9 UE.  In addition, improvement in RACH access success rate reduces inter-cell interference and interference to PUSCH in a resource over-lay deployment. Given that PRACH selection is a UE procedure, introduction of channel-characteristic based PRACH selection does not result in any impact to the network procedures. 

The channel-characteristic based PRACH selection requires the UE to calculate an instantaneous sub-band pathloss. The complexity added due to the pathloss calculation is considered to be negligible as it is based upon reuse or reinterpretation of existing information at the UE.
In order to minimise the specification impact for TDD in Rel.9, we propose to perform the channel characteristic based PRACH selection after selecting the subframe for PRACH transmission.  The corresponding modification to [2] is shown in Appendix A.
3 Conclusion

Random access performance may be improved via UE selection of the PRACH frequency resource thus realising the benefit of short-term reciprocity in the TDD channels.  Simulation results in [4] show that the improvements are significant, especially at lower speeds.

A possible approach to include the selection of PRACH resources based on the frequency selective characteristics of the channel in the random access procedure has been proposed. RAN2 is requested to discuss the proposal in the context of Rel-9 and if agreeable, CRs to the MAC spec may be drafted.
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Appendix A (draft CR to 36.321)
4.1.1 5.1.2
Random Access Resource selection

The Random Access Resource selection procedure shall be performed as follows:

-
If ra-PreambleIndex (Random Access Preamble) and ra-PRACH-MaskIndex (PRACH Mask Index) have been explicitly signalled and ra-PreambleIndex is not 000000:
-
the Random Access Preamble and the PRACH Mask Index are those explicitly signalled.

-
else the Random Access Preamble shall be selected by the UE as follows:

-
If Msg3 has not yet been transmitted, the UE shall:

-
if Random Access Preambles group B exists and if the potential message size (data available for transmission plus MAC header and, where required, MAC control elements) is greater than messageSizeGroupA and if the pathloss is less than PCMAX – preambleInitialReceivedTargetPower – deltaPreambleMsg3 – messagePowerOffsetGroupB, then:
-
select the Random Access Preambles group B;

-
else:

-
select the Random Access Preambles group A.

-
else, if Msg3 is being retransmitted, the UE shall:

-
select the same group of Random Access Preambles as was used for the preamble transmission attempt corresponding to the first transmission of Msg3.

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
set PRACH Mask Index to 0.

-
determine the next available subframe containing PRACH permitted by the restrictions given by the prach-ConfigIndex, the PRACH Mask Index (see subclause 7.3) and physical layer timing requirements [2]  (a UE may take into account the possible occurrence of measurement gaps when determining the next available PRACH subframe);

-
if the transmission mode is TDD and the PRACH Mask Index is equal to zero:

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe.

-
else:

-
randomly select, with equal probability, one PRACH from the PRACHs available in the determined subframe and the next two consecutive subframes.
-   if the selected PRACH belongs to a subframe with multiple PRACHs

- re-select a PRACH from the PRACHs available in the corresponding subframe, which has the lowest instantaneous sub-band pathloss. 

-
else:

-
determine a PRACH within the determined subframe in accordance with the requirements of the PRACH Mask Index.

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).

