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1.  Introduction
According to the random access procedure specified in [TS 36.321], the selection of PRACH resources (in the case that more than one PRACH resource is available in a subframe in TDD) is carried out before the determination of the next available Random Access occasion. Therefore, it is assumed that in the case that there are multiple PRACH present, an equal number of PRACHs exist for every RACH occasion in a radio frame. However, this is incorrect when considering the PRACH configuration defined in [TS 36.211] . 

In this contribution, we further discuss the above issue and provide a possible solution.

2. Discussion 
Section 5.1.2 of TS 36.321defines the selection of the PRACH resources when  more than one PRACH resource is available in a subframe. Quoting the relevant section from [TS 36.321],  
5.1.2
Random Access Resource selection

-
if more than one PRACH resources are available in the same subframe (TDD), randomly select one. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).
In section 5.1.3 of TS 36.321, the procedure for the transmission of the random access preamble is defined. The next avilable random access occasion is determined after setting the preamble transmission power. Quoting the relavent section from [TS 36.321],
5.1.3
Random Access Preamble transmission

The random-access procedure shall be performed as follows:

-
If PREAMBLE_TRANSMISSION_COUNTER = PREAMBLE_TRANS_MAX + 1:

-
indicate a Random Access problem to upper layers.

[-
set the parameter PREAMBLE_RECEIVED_TARGET_POWER to PREAMBLE_INITIAL_RECEIVED_TARGET_POWER + (PREAMBLE_TRANSMISSION_COUNTER-1) * POWER_RAMP_STEP;]

-
determine the next available Random Access occasion (a UE may take into account the possible occurrence of measurement gaps when determining the next available Random Access occasion);

-
instruct the physical layer to transmit a preamble using the selected PRACH resource, corresponding RA-RNTI, preamble index and PREAMBLE_RECEIVED_TARGET_POWER.

However, the selection of PRACH requires at least the number of PRACHs that are available in the corresponding RACH occasion which the preamble will be transmitted. Note that according to the PRACH configurations specified in [TS 36.211], the number of available PRACH resources is a function of the RACH occasion. For example, PRACH configuration #46 [in Table 5.7.1-3 and Table 5.7.1-4 of TS 36.211] has 3 PRACHs per 10ms and results in the following PRACH configuration for frame configuration type0.

Table 1: PRACH configuration
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 are as defined in [TS 36.211].
Figure 1 depicts the resulted PRACH configuration at the subframe level.
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Figure 1: PRACH configuration (index #46) in frame configuration type0.
Note that subframe#2 has two PRACHs configured while subframe#7 has only one PRACH configured. If subframe #2 is selected for the preamble transmission, PRACH resources should be selected from the two available PARCHs. If subframe #7 is selected for the preamble transmission, only one PRACH is available hence no selection of PRACH is necessary.

In order to guarantee the correct UE behaviour, it is proposed to determine the next available RACH occasion before selecting the PRACH resources in the random access procedure.

3.
Conclusion 
In this contribution, the selection of PRACH resources w.r.t the next available RACH occasion is discussed. RAN2 is requested to discuss the content of this contribution and to agree on the related CR for the proposed correction in [1].
4.
References
[1]  R2-085115, “Correction of next random access occasion and PRACH selection”, RAN2#63bis, NextWave Wireless, IPWireless




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Page 2 of 2
3GPP


_1270642382.unknown

_1283256373.unknown

_1283256382.unknown

_1270642353.unknown

_1270557700.unknown

