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1. Introduction
According to the current specification [1], an UE in the handover procedure can transmit the PRACH to the target cell before reading the system information of that cell. However, in some PRACH configurations, the parameters of the PRACH are concerned with the system frame number (SFN) of the handover target cell, and the specification [2] does not provide an UE with this information except that the UE reads the target cell’s PBCH. Thus, the UE is not able to transmit the PRACH before reading the PBCH. In this contribution, this problem is described in details, and a modification of text from [2] is proposed as a solution.
2. Discussion

In Section 5.3.5.4 Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover) of [1], the following is noted for the UE handover procedure:

NOTE 4: The UE is not required to determine the SFN of the target cell by acquiring system information from that cell before performing RACH access in the target cell.

When the PRACH physical resource of the handover target cell depends on the SFN of that cell, in order for an UE to perform RACH access without acquiring system information from the target cell, the UE should be able to obtain the target cell’s SFN besides reading the cell’s PBCH. In the following, we enumerate the PRACH configurations for which the physical resources are related to the SFN; then we examine whether “knowing SFN before reading PBCH” in these cases is supported by the current specification. 
2.1. PRACH configurations for which resources depending on SFN

According to [2], in some configurations, parameters of the PRACH are concerned with the SFN. They include
a) In FDD PRACH configuration indices 0, 1, 2, 15, 16, 17, 18, 31, 32, 33, 34, 47, 48, 49, 50 and 63, PRACH is only transmitted in even SFNs;
b) In TDD PRACH configuration indices 0, 1, 2, 20, 21, 22, 30, 31, 32, 40, 41, 42, 48, 49 and 50, we have 
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= 1 or 2, meaning that the transmission of PRACH is restricted to even or odd SFNs;
c) In TDD random access preamble format 4, which corresponds to PRACH configuration indices 48－57, the frequency multiplexing of random access opportunities is done according to 
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where 
[image: image3.wmf]RA

PRB

n

is the first physical resource block allocated to the PRACH opportunity, fRA is the frequency resource index in the quadruple 
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mapped to the PRACH physical resources, 
[image: image5.wmf]UL

RB

N

 is the number of uplink resource blocks, 
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is the SFN, and 
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is the number of DL to UL switch points within the radio frame. It is readily seen that, when the TDD UL-DL configuration is 3, 4 or 5 where we have 
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, the PRACH resource depends on the SFN. 
2.2. Whether “knowing SFN before reading PBCH” is supported

For item a), the following description is specified in [2] for the UE to recognize the SFN of the handover target cell:

For PRACH configurations 0, 1, 2, 15, 16, 17, 18, 31, 32, 33, 34, 47, 48, 49, 50 and 63 the UE may for handover purposes assume an absolute value of the relative time difference between radio frame 
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 in the current cell and the target cell of less than 
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Figure 1 illustrates how an UE can determine the target cell SFN from the above description. Let the i-th radio frame of the current cell start at time ti. If, by means of the synchronization procedure, the UE identifies the start-boundary of a radio frame of the target cell is within [ti－153600Ts, ti＋153600Ts], then the SFN of that frame is equal to i.
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Figure 1: Determination of the SFN of the handover target cell

Similarly, for item b), the following is stated in [2]:

For frame structure type 2 with PRACH configuration 0, 1, 2, 20, 21, 22, 30, 31, 32, 40, 41, 42, 48, 49 or 50, the UE may for handover purposes assume an absolute value of the relative time difference between radio frame 
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in the current cell and the target cell is less than 
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However, for item c), there is no complete description in the specification [2] enabling an UE to determine the SFN of the target cell. Thus, we would propose the following modification of the text from [2].

2.3. Text Proposal

Note that, the random access preamble format 4 corresponds to PRACH configuration indices 48－57, and 

· The support of “knowing SFN before reading PBCH” for indices 48－50 has been specified;

· According to Table 5.7.1-4 of [2], PRACH configuration index 52 is not allowed for TDD UL-DL configuration 3, 4 or 5.
The modification of text we suggest is:
For frame structure type 2 with PRACH configuration 0, 1, 2, 20, 21, 22, 30, 31, 32, 40, 41, 42, 48, 49, or 50, or with PRACH configuration 51, 53, 54, 55, 56, 57 in UL/DL configuration 3, 4, 5, the UE may for handover purposes assume an absolute value of the relative time difference between radio frame 
[image: image14.wmf]i

in the current cell and the target cell is less than 
[image: image15.wmf]s

153600

T

×

.
3. Conclusion
In the current specification [1], during the handover procedure, an UE is not required to determine the SFN of the target cell by acquiring system information from that cell before performing RACH access in the target cell. However, the specification [2] does not fully provide an UE with this capability. For example, in TDD PRACH configuration 51, 53, 54, 55, 56 or 57 with UL-DL configuration 3, 4 or 5, the PRACH resource depends on the SFN; however, the specification [2] does not enable the UE to identify the SFN of the handover target cell, and thus, the UE cannot send PRACH before reading the system information of the target cell as specified in [1]. In this contribution, a modification of text from [2] was proposed to solve the problem stated above. 
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