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1 Introduction

It was agreed in RAN1 that there are multi PRACH resource in TDD system.
This document discusses the method to improve the efficiency of Dedicated RACH Preamble (DRAP) usage in TDD system. 

2 Discussion
There is only a few subframes can be used for PRACH since the uplink time-frequency resource is limited in a radio frame in TDD system, and it is unlike the FDD system, in which maybe every subframe in a radio frame can be used for PRACH.
An overload condition on the non-contention based RACH resources can occur due to there is a high rate of handovers into the cell. When overload occurs, the system performance will degrade. We consider that the improvement of efficiency of DARP usage is helpful for mitigating the overload occurrence.
One possible solution is split the RACH opportunities for more UEs for one DRAP in non-contention-based random access. E.g., PARCH#1 is reserved for UE-1, and PRACH#2 is reserved for UE-2. It is obvious that the efficiency of PRACH resource has been improved. 
However this may introduce some delay in FDD since there is only one frequency layer for PRACH. For example, as shown in figure 1, let us assume there are two RACH opportunities in one radio frame. For FDD, maybe they are located in subframe #1 and #6, indicated as PRACH#1 and #2. For TDD with 10 ms period frame structure and two PRACH resource (i.e., two different frequency layers), maybe they are two UpPTS, and indicated as PRACH#1 for frequency layer 1 and PRACH#2 for frequency layer 2.
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Figure 1 An example with two RACH opportunities in 10ms for FDD and TDD.

For FDD, if the UE-1 is restricted to access in PRACH#1, i.e., PRACH#2 reserved for another UE-2, which may introduce 5ms additional delay if the UE-1 missed PRACH#1.

However, for TDD, if UE-1 missed the PRACH#1, it will missed PRACH#2 too at the same time.
Therefore, the drawback of split RACH opportunity for different UE in TDD is not existed as in FDD.
Proposal: For TDD, it is suggested that the PRACH resource in different frequency layer could be used for more that one UE to improve the efficiency of PRACH resource.
3 Conclusion
Proposal: For TDD, it is suggested that the PRACH resource in different frequency layer could be used for more that one UE to improve the efficiency of PRACH resource.
4 References
5 Annex

*************************** First change to TS 36331-810 *****************************
5.3.6
Handover

NOTE
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message

5.3.6.1
Reception of the handover command

The UE shall:

1>
start timer T304;

1> synchronise to the DL of the target cell, as indicated in the RRC CONNECTION RECONFIGURATION message that triggered the handover;
Editor's note:
It is FFS if RL failure monitoring applies for the target cell’s radio link while T304 is running

1>
if no Dedicated preamble was provided (signalling details are FFS) OR

1> if a Dedicated preamble end time was provided and the indicated end time has elapsed (signalling details are FFS):

2> perform the initial access procedure as specified in [TS 36.321], using a randomly selected common preamble;

1>
else:

2> if more than one PRACH resources are available in the same subframe (TDD) and a PRACH resource is provided 

3> perform the initial access procedure as specified in [TS 36.321], using the indicated Dedicated preambles and PRACH resource;
2> else:

3> perform the initial access procedure as specified in [TS 36.321], using the indicated Dedicated preambles;

Editor's note:
It has been agreed that the UE is not required to determine the SFN of the target cell by acquiring system information from that cell

Editor's note:
In case the above is the only action upon expiry time of the Dedicated preamble, it seems preferable to specify this in 36.221. However, it is presently unclear how contention is handled after the expiry time.

*************************** Next change to TS 36331-810 *****************************
5.4.2
Handover to E-UTRA

5.4.2.1
General

Editor's note:
It may be desirable to avoid, to some extend, duplication of specification for parts that are common for the regular RRC connection reconfiguration procedure and the inter RAT handover case.
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Figure 5.4.2.1-1: Handover to E-UTRA, successful

The purpose of this procedure is to, under the control of the network, transfer a connection between the UE and another Radio Access Network (e.g. GERAN or UTRAN) to E-UTRAN.

The handover to E-UTRA procedure applies when signalling radio bearers are established, possibly in combination with (EPS) bearers. In case only signalling radio bearers are established, it is FFS if the default EPS bearer is established during handover. It is FFS if handover to E-UTRAN may be initiated while security is not activated in the other RAT.

5.4.2.2
Initiation

The RAN using another RAT initiates the Handover to E-UTRA procedure, in accordance with the specifications applicable for the other RAT, by sending the RRC CONNECTION RECONFIGURATION via the radio access technology from which the inter-RAT handover is performed.

5.4.2.3
Reception of the RRC CONNECTION RECONFIGURATION by the UE

The UE shall:

1> act upon the received radio configuration in accordance with 5.3.9.

1>
if no dedicated preamble was provided (signalling details are FFS) OR

1> if a dedicated preamble expiry time was provided and the indicated expiry time has elapsed (signalling details are FFS):

2> perform the initial access procedure as specified in TS 36.321 [6], using a randomly selected common preamble;

1>
else:

2> if more than one PRACH resources are available in the same subframe (TDD) and a PRACH resource is provided 

3> perform the initial access procedure as specified in TS 36.321 [6], using the indicated Dedicated preambles and PRACH resource;
2> else:

3> perform the initial access procedure as specified in TS 36.321 [6], using the indicated dedicated preamble;

Editor's note:
In case the above is the only action upon expiry time, it seems preferable to specify this in 36.321.

Editor's note:
The structure should be re-organised with the conditions for success/ failure specified jointly in this subclause, while the following subclauses specify the subsequent UE actions, i.e. with ..4 being actions related to setting the reconfiguration complete and ..5 the actions related to setting the failure message.

*************************** Next change to TS 36331-810 *****************************
5.1.1.1 –
DedicatedRandomAccessParams
The IE DedicatedRandomAccessParams is used to specify the dedicated random access parameters.

DedicatedRandomAccessParams information element
-- ASN1START

DedicatedRandomAccessParams ::=

SEQUENCE {


ra-PreambleIndex




INTEGER (1..64),


ra-PreambleExpiration



INTEGER (0)




OPTIONAL
-- need, range FFS

ra-TDDPrachFrequencyResource

INTEGER (0) 



OPTIONAL
-- range FFS
}

-- ASN1STOP

	DedicatedRandomAccessParams field descriptions

	ra-PreambleIndex

Explicitly signalled Random Access Preamble in [36.321].

	ra-PreambleExpiration

Expiry time of the explicitly signalled Random Access Preamble. Value in [FFS].

	ra-TDDPrachFrequencyResource

The PRACH frequency-domain resource, only applicate to TDD. Value in [FFS].


*************************** End of change to TS 36331-810 *****************************
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