3GPP TSG-RAN WG3 #76
R3-121303
May 21 - 25, 2012
Prague, Czech Republic
Agenda Item:
12.1.1
Source: 
Fujitsu
Title: 
Discussion on synchronisation requirement for UL ICIC solutions
Document for:
Disc & Appr
1 Introduction

During the last RAN3#75bis meeting, synchronisation requirements of the proposed UL ICIC solutions have been discussed. This issue was further discussed in the post-meeting email discussion. Based on the various discussions in RAN3, it is generally understood that solutions 1a, 1c, 1d and 1e need certain level of synchronisation.
However, there is still certain confusion due to different understandings of this issue. In this paper, we intend to clarify this issue by comparing the synchronisation requirement levels of the proposed UL ICIC solutions. 
2 Discussion
Synchronous cells vs. Asynchronous cells 

In the section “Annex A (normative): Test Cases” of RAN4 specification TS36.133 [1], the value of the general test parameter “time offset between cells” has been provided for both synchronous cells and asynchronous cells.
For synchronous cells, the time offset between cells is set to 3(s; which is used in all ABS test cases [1]. In case of asynchronous cells, the representative value is 3ms.

Observation 1: The synchronisation requirement for ABS in terms of time offset between cells is 3(s. 

Synchronisation requirement comparison

Based on the above observation, we can assume the synchronisation requirement for ABS as “tight synchronisation”, for which the time offset between cells is equal or less than 3(s. Based on this assumption, we compare the solutions 1a, 1c, 1d and 1e in terms of synchronisation requirement as follows.
Solution 1a. OI from Pico to Macro + historical scheduling information in Macro
In order to ensure certain accuracy, this solution requires the subframe level synchronisation.

Solution 1c. MUE sending a random access preamble to be detected by the non-serving Pico
The synchronisation window size for this RA based solution is about the duration of a subframe (1ms).

Observation 2: Both Solution 1a and 1c may require the synchronisation level with the synchronisation window size of 1ms.

Solution 1d.
Uplink channel sounding (i.e. SRS measurements) of MUE detected by non-serving Pico eNB
Solution 1e.
Uplink MUE DMRS sounding detected by non-serving Pico eNB
Both SRS based solution 1d and DMRS based solution 1e have the OFDM symbol level requirement. The synchronisation window size for this requirement is about 70(s.

Note that for both solutions there might be subject to the synchronisation restriction with the window size of a CP length (4.69(s – 16.67(s) for accuracy reasons. 
Observation 3: Both Solution 1d and 1e may require the synchronisation level with the maximum synchronisation window size of 70(s.

Moreover, it is worth noticing that given sufficient timing information, all solutions 1a, 1c, 1d and 1e can work without specific synchronisation requirement between cells. In this case, specific algorithms or techniques may be required for non-synchronised cells, which is currently under discussion in RAN1.
3 Conclusion

This paper further discusses the synchronisation requirement levels of the proposed UL ICIC solutions with following observations:

Observation 1: The synchronisation requirement for ABS in terms of time offset between cells is 3(s. 

Observation 2: Both Solution 1a and 1c may require the synchronisation level with the synchronisation window size of 1ms.

Observation 3: Both Solution 1d and 1e may require the synchronisation level with the maximum synchronisation window size of 70(s.

Based on the above observations, it is easy to conclude that:

Conclusion: Solutions 1a, 1c, 1d and 1e do not require tight synchronization between eNodeBs.

Therefore, we kindly request RAN3 to agree on the following proposal:
Proposal: to include the above conclusion into TR 03.024 [2].
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