
3GPP TSG RAN WG2 Meeting #73
R2-111399
Taipei, 21st - 25th February 2011
Source:
CATT 
Title:
Acquisition and Use of the Delta SFN
Agenda Item:
7.5.1
Document for:
Discussion and Decision
1. Introduction

The ABS period should be timing aligned between eNBs to coordinate measurement restriction in victim eNB/UE and scheduling in aggressor eNB. This rule applies not only to TDD system, but also to FDD system. However, there is now no standardized synchronization scheme for FDD in 3GPP, so we would like to discuss this issue in this contribution.
2. Discussion
2.1. Synchronization Requirement and Synchronization Schemes
For the sake of performing eICIC, it is required to achieve subframe-level synchronization at least, to make the most of ABS to avoid interference. For upper level, SFN number should better be the same between eNBs which apply TDM eICIC, to make the ABS periods used for scheduling in aggressor eNB and used for measurement restriction in victim eNB/UE start from the same SFN. If SFN alignment can not be achieved due to some reasons, a SFN difference (we call it “delta SFN” for short in this contribution) should be indicated to victim eNB/UE used for the start offset translation of ABS period. Otherwise, even if the ABS period of the aggressor eNB and the victim eNB both start from the same SFN (e.g. SFN=0), the ABS period may not be time aligned, as described in figure 1:
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Figure 1 ABS period not time aligned between eNBs

Observation 1: eICIC mechanism should require the SFN synchronization between eNBs, or obtain the delta SFN between eNBs.

FDD system has no standardized synchronization scheme in 3GPP until now. And in past discussion of TDD synchronization scheme of H(e)NB, three synchronization techniques have been identified:

· GPS

· IEEE 1588v2

· Network listening
GPS provides the best synchronization accuracy, but GPS receivers do not always work in some important scenarios (e.g. indoors.), and the introduction of GPS equipment may greatly increase the cost of eNB; IEEE 1588 v2 can provide sub-microsecond level accuracy under good backhaul conditions, but such good backhaul conditions may not always be available; network listening can be used in scenarios where GPS and IEEE 1588 v2 do not work, and for this reason, network listening is an essential synchronization scheme for TDD HeNBs in those scenarios.
TDD system synchronization scheme of GPS and IEEE 1588 v2 could provide accurate timing and achieve SFN alignment, but they are not the preferred schemes due to the high cost or the indoors/backhaul condition restrictions. Because of above restrictions, though not defined, a frame-level synchronization scheme of network listening can be an essential synchronization scheme which could also be used for FDD systems. As long as at least one synchronization scheme of TDD system (e.g. network listening) or a synchronization scheme of FDD system (not defined in 3GPP currently) may not achieve SFN alignment, acquiring the delta SFN is required for the victim eNB/UE to calculate the exact ABS start offset to perform TDM eICIC.
Observation 2: Different synchronization schemes have different impact on the RRC signalling design: if at least one standardized synchronization scheme can not ensure SFN alignment, then it is necessary to introduce the delta SFN indication mechanism.
Proposal 1: RAN2 is suggested to discuss the synchronization schemes and the necessity of delta SFN indication mechanism for both FDD and TDD.
2.2. Delta SFN Indication Mechanism
This indication mechanism is based on the working assumption of SFN not alignment, some kind of RAN signalling should be defined to acquire the delta SFN.
The delta SFN may be identified by calculating with the absolute time which is transferred in X2. To acquire the absolute time, hardware component such as GPS receiver should be equipped. With the GPS equipment, the cost of eNB will be greatly increased; on the other hand, eNBs could achieve SFN alignment where delta SFN indication is no longer needed.
To avoid high cost of equipment, another air-interface mechanism could be defined. Reusing the procedure of reportCGI, the victim eNB could configure UE(s) to read system information of the cell under the aggressor eNB and decode the SFN from MIB. Since UE has already read the SFN of its serving eNB and timely update it automatically, an accurate delta SFN could be calculated in UE. After receiving the reportCGI report message from UE, the victim eNB acquires the delta SFN between the aggressor and itself.
Further more, a benefit of the air-interface acquisition compared with X2 transfer method is that the procedure is applicable to various scenarios, i.e. it could be used in macro-pico scenario, and also in femto-macro scenario where no X2 interface exists.
Proposal 2: Reuse the reportCGI procedure to get the delta SFN between the aggressor and the victim.
2.3. Use of the Delta SFN
In last meeting we have discussed the TDD tail issue [1], and have proposed that an ABS offset/effective time could be transferred to solve this problem. Since this proposal has not been approved yet, we list two implementations for transferring/not transferring the ABS offset/effective time:
· If the ABS offset/effective time is agreed to transfer from aggressor, the victim should calculate the actual local ABS period with the aid of the ABS offset/effective time and the delta SFN;
· If the ABS periods of the aggressor always start from SFN mod x = 0(x is the subframe number of the ABS period devided by 10) [2], the actual local ABS period should be calculated with the aid of delta SFN only, and then used by the victim itself to perform measurement restriction.
To perform the measurement restriction locally, the victim eNB shall configure the ABS pattern to the UE (already agreed) together with the start position of the local ABS period calculated by the delta SFN. 
Proposal 3: Delta SFN is used to calculate the actual local ABS period before performing victim eNB/UE measurement restriction.
Proposal 4: The start position of the local ABS period should be configured to the UE, together with the ABS pattern.
3. Conclusion
This paper discusses synchronization scheme of FDD/TDD and the mechanism of delta SFN indication, and has proposals below:

Proposal 1: RAN2 is suggested to discuss the synchronization schemes and the necessity of delta SFN indication mechanism for both FDD and TDD.
Proposal 2: Reuse the reportCGI procedure to get the delta SFN between the aggressor and the victim.
Proposal 3: Delta SFN is used to calculate the actual local ABS period before performing victim eNB/UE measurement restriction.

Proposal 4: The start position of the local ABS period should be configured to the UE, together with the ABS pattern.
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