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1.
Configured Tx power

1.1 
Issue

How to set the tolerances for configured tx power?

1.2
Proposals

· Qualcomm 
R4-090231

· Motorola 
R4-090326

· Ericsson 
R4-090270

Need to agree the values on the table in Clause 6.2.5 for configured tx power.
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· Requirements   

· Low Tx power for EMC control via signalling

· Power / Tolerance  requirement over UE dynamic range

· Questions

· 1. Applicable for 1st or subsequent sub-frame ?

· 2. Measuring period

· 3. Does this include MPR?
· 4. Does it include A-MPR?
· 5. Does it account for edge of band?

· 6. Extreme and normal conditions?
1.3
Discussion
Chairman clarifies that the MPR is shown to say that if MPR=0 the transmission will be at max power. The Chairman clarifies that the issue is whether the tolerance should follow the reduction of the max power. Example, in the Ericsson proposal when MPR=1 the transmission can still be at max value. There is a difference in the tables between Motorola and Ericsson proposal.  For EMC control reason the tx power may need to be reduced which is not inline with the MPR tolerance.
Qualcomm points out that there is an interaction between tolerance and the max power signalled by bs. Example, when tolerance is 2dB relative to 23dBm, but if the BS signals a max power = 15dBm, the MPR does not make sense.

Orange says that RAN 2 decided to introduce a configured tx power for EMC control reason. With the tolerances shown in the proposals they are not sure that this will be compliant with the need. On the same time they have concerns on how to design the network. For example if the power is reduced to 18dBm, because of the tolerances, the design of the network has to be done for 14dBm transmit power. This can create some problems. Orange suggests to send these values to the other groups to have feedbacks.

The chairman proposes two options: send the parameters to the other groups without any agreement in ran 4 or wait for an agreement and then send the information to the other groups.

Orange asks if the configured Tx power is a measurement to be reported and if the tolerances include measurement accuracy. The Chairman clarifies that the measurement period considered in the example is 1 subframe, but if there is a long measurement period the values in the table will be difference.

The chairman explained a possible behaviour of a UE and the interaction between this requirement and the power control (slide 7 and 8 of document R4-090181). At the beginning the absolute power tolerance is applicable, then, the power does not change then relative power tolerances are applicable.
It is shown the case when the max power is not exceeded, and the case when the max power it is exceeded, the transmission power will be limited to limited the max power + mpr or a-mpr.
Slide 9 shows the tolerance error distribution. A possible UE behaviour is when the UE starts inaccurately and it can either move towards the correct version, or it can stay +-2dB around the wrong starting value. In this case there won’t be convergence.  Are these behaviour allowed?
It is clarified that in the current version of the core requirement these behaviours are allowed. RAN 4 needs to understand which behaviour is acceptable (in order to have consistency with the BS). It is also noted that a symmetric error distribution is the worse case. Ericsson comments that if the UE behaves like this there will be a huge impact into the power control.
1.4
Agreements and Way Forward:
Ran 4 has to decide how to set the tolerances (the tx max power is reduced for MPR>0).

Ran 4 has to decide what are the allowed behaviour for the UE in power control, in particular when  the initial power is set inaccurately.  
No agreements. Need to discuss further in the next meeting.

2.
UE maximum output power

2.1
Issue

· The fundamental problem compared to WCDMA is that the band edge IL is integrated over 3.84 MHz for WCDMA but only 180 kHz for LTE single RB, so an identical filter will show worse roll off in LTE than in WCDMA – so PA requirement will be different. 

· The difficult bands like Bands 2, 3, 8, and 12/13/17 will be much more challenging to hold filter roll off at the band edge. 

2.2
Proposals 

· R4-090061 (NTT DoCoMo)

· Proposal 1: “+/– 2 dB power tolerance” should be maintained in case of the maximum transmission power and narrow bandwidth allocations

· Proposal 2: UE maximum output power for narrow bandwidth allocations should be tested either in the current partial RB allocations or in single RB allocations with +/– 2 dB power tolerance.

· R4-090125 (Samsung)

· The tolerance of maximum output power requirement shall be specified depending on actively transmitted bandwidth (RB) 

· RB_allocation_index-RB_min_index >=15 and RB_max_index-RB_allocation_index <=15 
±3dB 

· RB_allocation_index-RB_min_index <15 or RB_max_index-RB_allocation_index >15 
±4dB
· R4-090230 (Qualcomm)

· When the transmission bandwidth (see Figure 5.4.2-1) is confined within FUL_low and FUL_low + 4 MHz or it is confined within FUL_high - 4 MHz and FUL_high, the maximum power accuracy is relaxed by reducing the lower limit by [2dB]. 

· R4-090343 (Ericsson)

· The UE output power is the mean value (averaging) of all particular UE power measurements performed at maximal UE power for certain active RB, which sequentially changes its allocation across the frequency band, except for a 3 MHz guard band at band edges. This value shall be complying with the value specified in Table 6.2.2-1, the UE Power Classes

2.3
Discussion

Vodafone asks clarification on the rationale behind the relaxation of the tolerances. The chairman explains that in WCDMA the tolerance is +-2dBs and  the averaging is done over 5MHz/ 3.84MHz (the ripple at the band edge is mitigated),  if the tolerance has to be met at any position of the RB allocation, an equivalent PA would need satisfy higher requirements. The worst case is 1 RB allocation at the edge of the channel operating at the band edge operating at max power.
NTT asks why the requirements should be based on the worse case. In some bands such a relaxation is not needed. The chairman clarifies that the requirement is band agnostic. Vodafone remarks that Samsung is the only company producing analysis.

Nokia suggests to test the max output power with an allocation ~25RBs, to be close to the WCDMA case. NTT clarifies that 25RBs allocation can be acceptable for tolerances point of view but that an MPR of 1dB will be applied. The test should be defined max output power with no MPR. Qualcomm states that even 8RBs will be small compared to 25RBS. 

R&S suggests to define a reference measurement channel with a lower allocation that would mandate that no MPR is used, then an average over the all spectrum would be possible. In the limit only 1RB would be allocated and swept across the band and the result would be averaged. So the measurement error would be reduced thanks to averaging. This would achieve the same effect as full allocation and reducing the impact of filter at the band edge. Moreover the measurement can be fast.

Qualcomm has concerns for 1.4 case, where only 6 RBs are allocated.Ericsson clarifies that there is no different in averaging the measurement over 8 PRBs or using 1RB allocation and sweeping across the bandwidth. NTT agrees that this way of averaging can be acceptable but it should be limited to 5 MHz only otherwise the requirement is relaxed. 

2.4
Agreement and Way Forward.

Proposal 2 form NTT can be a considered as way forward for next meeting.

· Proposal 2: UE maximum output power for narrow bandwidth allocations should be tested either in the current partial RB allocations or in single RB allocations with +/– 2 dB power tolerance.

RAN 4 agrees that there is the need to define some relaxation to address the issue for 1 RB allocation at the band edge.

3.
Power control tolerance
3.1
Absolute tolerance
3.1.1
Issues
Should requirements for absolute power be tightened?

3.1.2
Proposals

Ericsson in R4-090265 proposes: 
· The absolute power tolerances are suggested to be [± 8.5] dB and [± 10.5] dB under normal and extreme conditions respectively based on their simulation results.
3.1.3
Discussion

In system absolute power is set by the following; 

· UE Rx RSRP absolute error normal error is ± 6 to ± 8 for normal  and ± 9 to ± 11 extreme

· UE TX Configured Tx power value [5-6]?

· BS RS power tolerance ± 2 dB

Note that Rx RSRP error increases with Rx level, but decreases with TX power.
Do we need to account for edge of band filter impact – tolerance for Rx and Tx ?
WCDMA is 9 dB normal tolerances, here proposing a tighter requirement.

Nokia agrees with the proposed requirements are tighter. Qualcomm has concerns about the degree of tightening. The requirements for WCDMA are already tighter because of the loss due to filtering. Ericsson clarifies that because the differences between WCDMA and LTE, tolerances have to be adjusted.
Ericsson clarifies that if we tighten the bs requirement the gains are not as high as for ue, if the bs is wrong it will be wrong for all the ue, the error will be correlated.

3.1.4
Agreement and way forward

No agreements are reached.

3.2
Relative tolerances
3.2.1 Issue

Agree on the new relative power tolerances

3.2.2
Proposals
Ericsson in R4-090265 proposes: 

· New proposal for relative power tolerance for under normal condition is changed to   [±(ΔP/2+1.5)] dB 

· New proposal for relative power tolerance for under extreme condition is changed to   [±(ΔP/2+4)] dB

· Previous agreement was to provide 

· ±1.5 dB for edge of filter plus ±0.5 dB for power control change 

3.2.3
Discussions

Vodafone clarifies that the relative tolerances apply only to PUCCH and PUSCH.

Orange asks is there is any reason why the configured power tolerance depends on the power level while the absolute power tolerance is proposed as a fixed value?
Chairman clarifies that the absolute power is set by 2 parts: RPRP + Tx accuracy ( this gives the UE transmit power. The UE tx power tolerance will degrade when approaching the cell because the tx power will be lower, but the opposite holds for the RSRP.

3.2.3
Agreements and Way Forward

No agreements reached.

4
PRACH requirements

4.1
Issue 
Definition of the PRACH power tolerance.
4.2
Proposals
· R4-090267 (Ericsson)

· Summary of change:


· The PRACH power tolerances under normal and extreme conditions are removed form 6.3.5.2.1-1 and Table 6.3.5.2.1-2. 

· Two new tables contain the PRACH power tolerances are given, i.e. 6.3.5.2.1-3 and 6.3.5.2.1-4, for normal and extreme conditions respectively.  

· The technical content of these changes are based on R4-090266. 

· Consequences if not approved:

· The PRACH power tolerance with RA frequency position change will be unnecessarily stringent and will not inline with requirements on PUSCH power tolerance.  

4.3
Discussion

No discussion

4.4
Agreement and Way Forward

The proposal by Ericsson seems a good way forward to split the PRACH to address FDD and TDD differences. 

5
UE output power dynamic
5.1
Issue

PUCCH/PUSCH and PUCCH/PUSCH and SRS time mask.
5.2
Proposals

· R4-09325 (Motorola)

· power changes PUSH/PUCH – 20 us transient period symmetrical

· R4-09345 (Ericsson)

· Power changes PUSH/PUCH – 15 us transient period symmetrical

· SRS/PUCCH/PUSCH –transient period outside SRS next slide 

5.3
Discussion

For PUCCH/PUSCH time mask, the difference between Motorola and Ericsson is the transient period duration (15mus or 20mus).

It is not known if the power changes in the boundaries are up or down; the proposal is to combine them in the same case. This can be decided in the next meeting.

For PUSCH/SRS time mask:

It can happen that the SRS is isolated or that there is a PUCCH /PUSCH transmission just before or after the SRS.

Power change is before the SRS, so that the SRS is not impacted by having the transition outside its area.

The chairman states that when an SRS transmission starts the modulation is changed (not QPSK), so an additional transition will be present because of this change. Qualcomm asks clarification whether there is a transition because of the modulation change. PUCCH and SRS are based on Zadhoff-Chu sequences. Moreover Qualcomm is not convinced that the protection of the SRS is the most important factor. Maybe, sacrificing PUCCH will create more problems than what RAN 4 is trying to solve. Ericsson clarifies that the scenario is very similar between two subframes where you can change the modulation format. Moreover the accuracy on 1 symbol in SRS will be challenging.

5.4
Agreements and Way Forward

No agreements. 
For PUCCH/PUSCH time mask the transient period will be decided in the next meeting.

Some issues have been identified.

· Not clear if there is a second transition due to the change in modulation

· Not clear if the SRS needs to be protected.

· Difficult to have a good accuracy of the SRS because it is only 1 symbol.

· Need to be sure we cover all the requirements.

6
LO and image

6.1
Issue

Tightening the LO and image.

6.2
Proposals

· R4-09193 (Nortel)

· Discussion - We would like to propose an update of the LO leakage and the Image rejection requirements 

· R4-09194 (Nortel)

· CR to tighten the requirements for IQ image and LO leakage from the current -25dBc to -30dBc.

· R4-09195 (Freescale)

· R4-09327 (Motorola/ Nokia)

· CR to tighten the max. in channel LO leakage component from -25dBc to -28dBc

· Tighten the max. in channel Image component for -25dBc to -28dBc

· Remove duplication of DC (LO leakage requirements ) in table for in-band emission since this is already specified in section 6.5.2.2 (I/Q requirements 

6.3
Discussion
Vodafone proposes to have -30dBc.Ericsson prefers to maintain -25dBc. It would be nice to be able to tighten but this will not come for free. This will be a general requirement for all the bands. Single component can surely meet -30dBc, however when they are in a board it might be difficult. LG sates that more time is needed. Qualcomm Objects to the proposal.

China Mobile clarifies that band 13 is not big issue. Band 1 and 33 has UE coexistence problems. China Mobile supports tightening the requirement. Ericsson clarifies that there are some cases where some extraordinary methods to solve coexistence need to be applied, not only tightening the LO and image. Example, for band 1 and 33 you have to apply those methods.

Vodafone would like to investigate the issue further. From Nortel contribution, 100% of the component achieves -30dBc. They welcome more results.

Chairman asks if -28dBc would be acceptable compromise.
Verizon does not want to rush.

6.4
Agreement and Way Forward
No agreements reached.

7  NS_07 A-MPR table
7.1
Issue

Define the value of A-MPR for band 13.

7.2
Proposals


[image: image2]
Nokia provides a joint contribution in R4-090182

	 
	Region A
	Region B
	Region C

	RB_start1
	0 – 12
	[13] – [18]
	[19] – [36]
	[37[ - [49]

	L_CRB2 [RBs]
	[6]
	[≠6]
	[>5]
	[>15]
	TBD

	 A-MPR [dB]
	[10]
	[15]
	[15]
	[10]
	TBD

	Note

1               RB_start indicates the lowest RB index of transmitted resource blocks

2               L_CRB is the length of a contiguous resource block allocation

3               Resource block allocations starting on region B may not extend to region C


Note: Resource block allocations starting on region B may not extend to region C if an allocation starts from B until C the effect on region C may be much worse. 
Region A can be extended to region B (example if the L_CRB2 =15) according to the length of RB allocated.

Motorola agrees with the table they prefer values in [] to confirm. Moreover they Motorola would prefer to change the way of specifying A-MPR 
Example 

Region B, L_CRB2 >5   ( 15 A-MPR, it would be have  Region B, L_CRB2 <=5   ( 0 A-MPR, 

Qualcomm agrees with Motorola:  For region A it does not work. 

Need to clarify how the power tolerances will apply. A note can be added.

Vodafone would like to clarify Pcmax because it is misleading. Verizon needs more study on the numbers. Ericsson says that it is not meaningful to have a very detailed A-MPR taking into account the tolerances. They are in favour of having single numbers.  
7.4
Agreements and Way forward

Further off-line discussion was proposed to progress the work 
8
Band 17
8.1
Issue 

In-band blocking requirement for Band 17 Case 3.

8.2
Proposals

· R4-090183 (Nokia)

· Summary of change:


· Interferer level for Case 3 is specified to be – 40 dBm.

· R4-090272 (Ericsson)

· Summary of change:
· The in-band blocking requirement for Band 17 Case 3 is specified – 25 dBm

· The reference sensitivity for Band 17 is aligned with that of Band 12 and the square brackets removed.

8.3
Discussion

Input from other companies in the coming days. Need view of AT&T (not present) to progress discussion
 Motorola asks if in that case Nokia’s proposal is accepted, a special requirement is needed for band 17.
8.4
Agreements and Way Forward.

No agreements reached, need offline discussion.
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