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1. Introduction

During RAN2 #59bis, the issue whether the UE shall read the System Frame Number (SFN) from the target cell in order to transmit RACH preambles was discussed. As a result, an LS to RAN1 was sent [1]. In this contribution, we outline our views and provide answers to the questions raised in the RAN2 LS. The questions quoted from the LS are marked in blue.

2. Discussion
Question 1
Is the SFN required for PRACH access in the target cell at HO or is it possible for NW to configure PRACH in such a way that the SFN is not required? 

Answer/comment
During RAN1 #50bis, RAN1 agreed upon the following RACH periods:
· FDD: {1, 2, 5, 10, 20} ms
· TDD: {5, 10, 15, 20, 30, 40} ms
In addition, during RAN1 #50, it was agreed to allow frequency hopping of RACH preambles with a cell-common hopping pattern.

On the basis of the agreements, we note that it is possible for the E-UTRAN to configure RACH parameters in a way that does not require the UE to read/know the SFN of the target cell prior to the transmission of the RACH preamble. Therefore, the additional delay incurred by reading the PBCH prior to the RACH procedure can be avoided
 with an appropriate network configuration. An example of this configuration would be:

· RACH period in the range of 1ms to 10ms (this timing can be detected from the P-SCH/S-SCH)
· Frequency hopping of RACH preambles disabled
 (or the period of the hopping pattern is less than or equal to 10ms)
Question 2

Q2: If knowledge of the SFN is required, does RAN1 envision methods for acquiring the necessary information other than reading P-BCH?
Answer/comment
Acquiring the SFN from the PBCH of the target cell prior to the RACH procedure start would be required in case the RACH period is longer than 10ms and/or RACH preamble frequency hopping is enabled. From the L1 point of view, the only reason for the UE to acquire the SFN of the target cell is to understand RACH periodicity (if it can not be derived from SCH timing) and to understand the phase of RACH frequency hopping.
We don not recommended to use E-UTRAN based methods for acquiring the SFN of the target cell. In our view, the complexity of TX timing difference determination between the source and the target cell is similar to the complexity of synchronizing the cells thus it should be avoided in asynchronous networks.

In order not to increase the UE complexity, the UE should not be required to receive the PBCH from the target cell during reception from the source cell. The target PBCH reception should be done after reception of the handover command when the UE is not receiving anymore from the source cell

In Appendix A, we show an example how the SFN can be transmitted in the PBCH.

3. Conclusion

In this contribution, we provided answers to the questions raised in the RAN LS on SFN reading upon handover [1]. We propose to take into account the above answers when responding to RAN2.
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Appendix A – SFN transmission on PBCH
During RAN1 #49, it was decided that the period of PBCH scrambling is equal to its TTI of 40ms. Cell-specific scrambling with this period is used to enable PBCH TTI boundary detection (i.e. 40 ms timing). Furthermore, the content of the PBCH (MIB) must be constant within the TTI to enable the agreed intra-TTI soft combining. Therefore, the following scheme to transmit the SFN is feasible (assuming a 12 bit SFN):

· The 2 least significant bits (lsb) of the SFN are detected using the phase of the PBCH scrambling code

· The 10 most significant bits (msb) of the SFN are transmitted as explicit 10 bits in the PBCH, this is illustrated in Figure 1.
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Figure 1 Determination of 12-bit System Frame Number 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































� In case the system information of the target cell is provided by the source cell in a HO command.


� PRACH frequency hopping is not possible in the lowest BW of 1.4MHz anyway.
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