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Introduction

This is a revision of R4-010996.

The graphical changes from R4-010996 have been de-coupled from this change and were presented separately to this meeting in R4-011236. This document only addresses the relocation of the off power in the vicinity of on power bursts. Apart from the removal of the graphical changes, the only difference between this CR and R4-010996 is that the –30 dB limit is only allowed for 20 ms after an on power burst, then the original –56 dBm off power applies.

This change will significantly simplify testing, have no impact on system performance and prevent unnecessary work be equipment designers trying to meet very tight off power specs when these are not important to system performance.

The original R4-010996 text is here for reference.

---

At the last RAN WG4 meeting in Gothenburg, Tdoc R4-010744 was presented for information on the subject of the transmit ON/OFF time mask. This contribution develops the ideas introduced in R4-010744 in the form of a CR to 25.101.

There has been some discussion on the RAN WG4 reflector on this subject, but no firm conclusions, so further discussion is presented here.

The events that have brought us to the current situation with Transmit ON/OFF time mask are as follows:

1. TSG T1/RF discovered problems with the test case in 34.121. The primary problem is dynamic range which can require >70 dB for a single pass measurement - ref Tdoc T1R010102. The TDD test case in 34.122 already allows for two-pass measurements based on the repetitive TDD frame structure.

2. This difficulty led to a closer examination of the core spec in 25.101 and questions were asked as to whether or not the high dynamic range was essential for system performance.

3. On first examination, the high ON/OFF dynamic ranges that are observable when the UE is transmitting at maximum power do not seem to be essential for system performance – certainly for the compressed mode case when power control has stabilised. For the PRACH/CPCH pre-ambles, it is not so clear.

4. If it is decided that the high dynamic range is necessary then a two-pass measurement will need to be designed by T1/RF. Compressed mode cannot be relied upon as a UE capability, so the less repetitive PRACH/CPCH would have to be used.

5. If it is decided that the core requirement is unnecessarily demanding of the UE, then it should be relaxed. If it is relaxed sufficiently, the existing test in 34.121 may be implementable.

Discussion of compressed mode off power requirements

For compressed mode operation, the UE will have inner loop power control enabled and thus be transmitting at the optimum power for the channel conditions. The purpose of compressed mode is to allow the UE to re-tune it’s LO for the purpose of monitoring other frequencies. The result of this is to effectively switch off the uplink for a short period. The question to ask from a system performance perspective is how much does the power in the compressed mode gap need to drop by? It would appear that there is no system reason why the power should drop by perhaps more than enough (a few dB?) to compensate for the compressed mode power increase during the on period in order to maintain a constant overall interference impact.

However, the reality of UE implementation where oscillators are shared between transmit and receive, means the re-tuning of the receiver forces a complete drop-out of the uplink. This will cause the uplink power to decrease to below the off power limit of –56 dBm.

So for compressed mode, it would appear that the drop in uplink power during uplink transmission gaps to below the off power is observable, but not an essential system requirement.

Discussion of PRACH/CPCH preamble off power requirements

For the PRACH/CPCH preamble cases, the scenario is quite different from the stable inner loop compressed mode case. Here the UE is transmitting open loop from the initial target power and then ramping up according to the power step (from 1 to 8 dB) on each burst until the power reaches stability.

Considering the UE implementation, the reality will be that in between pre-amble bursts, there is nothing useful to transmit, therefore the uplink will be turned off (as in compressed mode) causing the power to drop to below the –56 dBm off power limit. From a system perspective, the question to ask is what is the highest (noise) power that the UE can transmit during the preamble bursts without upsetting system performance?

The answer to this will probably depend on where in the power range the UE starts to ramp from. If it starts from very low, then provided the off power is perhaps 20 or 30 dB below the on power (or –56 dBm which ever is the higher) then the impact of the off power will be irrelevant to the system performance. For this level of off power to cause a problem to system performance would only happen if the initial target power was way too high, and this should not happen, as the on power would cause substantial interference itself.

Impact on conformance test of not modifying the core requirement

If the core requirement is considered essential then it will be necessary to modify the existing test in 34.121 to cope with the large dynamic range. This complicates the conformance test specifications. The existing test is based on just the PRACH pre-amble case, and it could be quite difficult to synchronise the test equipment to the PRACH bursts. In addition, it may be necessary to disable the ramping so that a composite measurement of the off power can be constructed from two different but nominally identical bursts. It would seem problematic to verify the off power requirement if the on power were also ramping. The simpler solution would be to base the conformance test on uplink compressed mode operation, however, this is not a mandatory UE capability and is therefore not suitable for all cases.

These problems can be overcome, however the result will cause delay and increased complexity in drafting the conformance test specification and in generating conformance test solutions.

Proposal

Having core requirements for attributes of the system that are definitely observable, but clearly non-essential, is not a good idea. Consider what happens when a UE is dropped from a considerable height onto concrete: it will bounce (perhaps into many pieces). So does it therefore follow that we need a core requirement for the UE to bounce and a conformance test to prove that it does bounce?

Given the above discussion, it is proposed to modify the off power requirement for compressed mode and PRACH/CPCH pre-ambles from being –56 dBm, to being –56 dBm or –30 dB which ever is the higher. The 30 dB would apply to the actual power of the transmitted burst and not the nominal (target) power.
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6.5
Transmit ON/OFF power

6.5.1
Transmit OFF power

Transmit OFF power is defined as the average power when the transmitter is off. The transmit OFF power state is when the UE does not transmit except during UL compressed mode. 

6.5.1.1
Minimum requirement

The transmit OFF power is defined as the average power in a duration of at least one timeslot excluding any transient periods, measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate. The requirement for the transmit OFF power shall be less than –56 dBm.  

6.5.2
Transmit ON/OFF Time mask

The time mask for transmit ON/OFF defines the ramping time allowed for the UE between transmit OFF power and transmit ON power. Possible ON/OFF scenarios are RACH ,CPCH or UL compressed mode.

6.5.2.1
Minimum requirement

The transmit power levels versus time shall be measured according to figure 6.2 for PRACH preambles and CPCH preambles, and according to figure 6.3 for all other cases. Only the average power in the periods specified is of interest and there Is no requirement to meet a particular mask for individual measurement samples. The signal is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
Average OFF power (averaged over at least one timeslot before or after the burst) is defined as –56 dBm or – 30 dB which ever is the larger power. The –30 dB is relative to the actual power transmitted and not the nominal power. The –30 dB limit shall only apply for 20 ms following the on power burst, and after that time, the –56 dBm off power shall apply 
Average on power is defined as either case as follows. The specification depends on each possible case.

-
First preamble of RACH/CPCH: Open loop accuracy (Table 6.3).

-
During preamble ramping of the RACH/CPCH, and between final RACH/CPCH preamble and RACH/CPCH message part: Accuracy depending on size of the required power difference.(Table 6.7). The step in total transmitted power between final RACH/CPCH preamble and RACH/CPCH message (control part + data part) shall be rounded to the closest integer dB value. A power step exactly half-way between two integer values shall be rounded to the closest integer of greater magnitude.

-
After transmission gaps in compressed mode: Accuracy as in Table 6.9.

-
Power step to Maximum Power: Maximum power accuracy (Table 6.1).
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Figure 6.2: Transmit ON/OFF template for PRACH preambles and CPCH preambles
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Figure 6.3: Transmit ON/OFF template for all other On/Off cases

Table 6.7: Transmitter power difference tolerance for RACH/CPCH preamble ramping, and between final RACH/CPCH preamble and RACH/CPCH message part 

Power step size (Up or down)*

P [dB]
Transmitter power difference tolerance [dB]

0
+/- 1 dB

1
+/- 1 dB

2
+/- 1.5 dB

3
+/- 2 dB

4 (P (
+/- 2.5 dB

11 (P (
+/- 3.5 dB

16 (P (20
+/- 4.5 dB

21 (P
+/- 6.5 dB

NOTE:
 Power step size for RACH/CPCH preamble ramping is from 1 to 8 dB with 1 dB steps.
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