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1. Summary

The modification to IPDL proposed in R1-031019 results in a downlink signal comprising only CPICH being transmitted by the Node B during the Idle Period. The UE can make better quality SFN-SFN type 2 measurements with all Node Bs being measurable during the same Idle Period. The performance improvement offered by time aligning Idle Periods will be analysed and presented in separate Tdocs. 

Idle Period alignment can be quite coarse: half a CPICH symbol (33.3(s) is proposed, but, due to drift between Node Bs, these offsets will need to be tracked and compensated for at regular intervals. Typically the update rate is slow and is discussed later.

Measurement of the offset times between Idle Periods can easily be achieved in a number of ways. Typically the offset would be determined by the LMU function, which is needed in order to compute OTDOA positions using the SFN-SFN Type 2 measurements in any case. The accuracy with which the system needs to know the offsets between Node B pilots is sub-chip, whereas Idle Period alignment is only required to half a CPICH symbol (128 chips).

Compensation of the Idle Period placement is managed through signalling the required offset from the CRNC to the respective Node Bs.

2. Signalling to support Time-aligned Idle Periods

Idle Period parameters are passed over the Iub interface to the Node B. In order to support time-aligned Idle Periods it is recommended adding one additional parameter to the signalling:

	Parameter
	Number of bits
	Units
	Notes

	IP_alignment_offset
	[20]
	CPICH symbols
	Slot offset relative to SFN#0


The parameters IP_status, IP_spacing, IP_length, IP_offset and the Burst mode parameters retain the same interpretation for both conventional IPDL and time aligned IPDL. The presence of the IP_alignment_offset parameter triggers the generation of Idle Periods in which CPICH is transmitted.

IP_alignment_offset is the offset relative to the start of the SFN cycle (SFN#0) at which the idle period sequences start and/or reset. Thus the periodic repetition of the Idle Periods (pattern) starts at the offset given by IP_alignment_offset and continues until the same offset in the next SFN cycle before being reset. In conventional IPDL the periodic repetition resets at SFN#0 – equivalent to IP_alignment_offset=0.

Randomisation of Idle Period positions can be used as normal, or could be disabled by setting the random Seed parameter to zero.

Burst mode is supported as for conventional IPDL. Burst_Start is relative to IP_alignment_offset rather than the beginning of the SFN cycle and the burst sequence is restarted from IP_alignment_offset. 

Several specifications will need to be brought in line with this new parameter definition.

3. Maintaining idle period time alignment

In a synchronised network the time alignment would only need to be set once during initialisation. However it is assumed that most WCDMA networks will be unsynchronised.

Worst case BTS oscillator stability is specified as (0.05ppm. Therefore worst case relative slippage between two Node Bs is 0.1ppm. Thus the minimum update interval to achieve 33.3(s error is a little over 5 minutes. Field experience with E-OTD on GSM networks shows this situation to be extreme – a realistic update interval is likely to be many hours.

In general all Node Bs will be locked to a common master timing source for the network. In this situation the updates may be very infrequent (hours) after the offsets have been initialised.

The additional IPDL configuration parameter is needed for FDD, but not for TDD.

4. Conclusions

An update to the IPDL signalling parameters will be required for FDD. The addition of a parameter specifying the Idle Period offset relative to the start of the SFN cycle will be sufficient. The change will need to reflected in several other specifications as indicated in R1-031019.

