3GPP TSG-RAN WG4 Meeting #62bis
R4-121371
Jeju, Korea, 26-30 Mar, 2012

Agenda Item:
6.27.1
Source: 
EADS / Cassidian
Title: 
Impact analysis of the introduction of HPUE
Document for:
Discussion 

1 Introduction

The Release 11 work item " Public Safety Broadband High Power UE for Band 14 (B14) for Region 2" [1] was approved at the last RAN plenary meeting #55 in Xiamen.

This contribution presents EADS Cassidian view on the impacts of the introduction of a high power class for B14 UE in the 3GPP specifications.

2 Discussion
2.1 Frequency band arrangement

The figure below describes the frequency bands in the 700MHz range in Region 2.


[image: image2.bmp]
Band 14 is adjacent to the PSNB band and band 13: it is proposed to check the impacts of the increase of the UE maximum output power on the services available in these two bands.

2.2 Potential impacts of the increase of the UE maximum output power

In uplink, degradations may be due to:

· the unwanted emissions form the UE, that falls into the base station receiver band

· the selectivity of the base station receiver (i.e. its ability to receive a weak signal when a high power signal is received in the adjacent band.

2.2.1 Impacts due to the unwanted emissions of the UE

In order that the introduction of the high power UE does not increase the level in the BS receiver operating in adjacent bands, it is proposed to keep the current B14 UE requirements defined in 36.101 [2] section 6.6.2.1, 6.6.2.2 (spectrum mask) and section  6.6.3.1, 6.6.3.2 (spurious emissions) unchanged for high power B14 UEs.
For section 6.6.2.3 (ACLR requirement), the working assumption is that the requirements are tightened by 10dB (equal to the difference between class 3 maximum output power and class 1 maximum output power assumed to be +33dBm). However, this may be revisited based on results provided by simulations (see 2nd paragraph of the section below).
2.2.2 Impact on the blocking of the receivers operating in the adjacent bands

PSNB base station receivers
The PSNB base station receiver is designed to cope with stringent blocking requirement since mobiles with transmit power up to 35W are allowed in the PSNB bands.

HPUEs in band 14 are transmitting 
· with lower power than PSNB UE (2W vs. 35W)

· with larger frequency offset to the PSNB signal to be received by the base station receiver
As a consequence, it is anticipated that the increase of the output power of the UE operating in band 14 has no impact on the service in the PSNB band.

Band 13 base station receivers

Simulations for co-existence scenarios between two LTE networks operating in adjacent bands were performed in RAN4 and the results were captured in TR36.942 [3], section 7.1.1.4. In uplink, the ACS of the base station was neglected since UE ACLR (~10dB lower than BS ACS) is the dominant factor for the ACIR.
This assumption may not be valid in case the HPUE ACLR requirements are tightened by 10dB.

Hence, to assess the impact on band 13 BS receiver, it may be useful to perform simulations: it is proposed to re-use most of the simulation assumptions defined in TR36.942 [3] and include the effect of the BS ACS. As a starting point, a flat ACS at 45dB may be chosen. It may be necessary to revise few parameters such as cell size for PS network, power control parameters… 
2.3 Impact on RAN1 specifications
The impact of the change of power class is checked for procedure involving UE transmit power:
· uplink power control

· power headroom reporting

Power setting for PUSCH and power headroom reporting are defined in section 5.1.1 of TS36.213 [4].
Power setting  for PUCCH and SRS are defined respectively in section 5.1.2 and 5.1.3 of TS36.213 [4].
Power levels for the various uplink signals are computed by the UE from higher layer parameters, current transmission configuration (number of RBs, carrier aggregation with/without simultaneous PUSCH/PUCCH transmission) and power control commands. PCMAX,C is used as the limit the computed value shall not exceed.

Changing the power class will impact the value of PCMAX,C. However, it has no impact on the principle and the formula of the uplink power control defined in 36.213.
In a similar manner, PCMAX,C is used as the reference for computing the power headroom but the change of the power class has not impact on the section 5.1.1.2.
2.4 Impacts on signalling
2.4.1 Signalling of the maximum output power of the UE

The following is an extract of the TS36.331 [5] specification:
P-Max
The IE P-Max is used to limit the UE's uplink transmission power on a carrier frequency and is used to calculate the parameter Pcompensation defined in TS 36.304 [4]. Corresponds to parameter PEMAX or PEMAX,c in TS 36.101 [42]. The UE transmit power on one serving cell shall not exceed the configured maximum UE output power of the serving cell determined by this value as specified in TS 36.101 [42, 6.2.5 or 6.2.5A].
P-Max information element
-- ASN1START

P-Max ::=



INTEGER (-30..33)

-- ASN1STOP

p-Max is used by the UE to compute the limits of its configured power PCMAX:
-
PCMAX_L = MIN { PEMAX – TC,  PPowerClass – MAX(MPR + A-MPR, P-MPR) – TC}

-
PCMAX_H = MIN {PEMAX,  PPowerClass}

In case this value is signalled by the eNodeB, the maximum output power of the UE cannot be configured to a value higher than P-Max. The upper value of P-Max has driven the choice for the target value of the new power class at 33dBm.

 With the introduction of the extended power headroom report (see TS36.321, section 6.1.3.6a), the value of PCMAX,C is reported. The mapping for PCMAX,C can be found in TS36.133, section 9.6.1.
Table 9.6.1-1 Mapping of PCMAX,c
	Reported value
	Measured quantity value
	Unit

	PCMAX_C_00
	PCMAX,c < -29
	dBm

	PCMAX_C_01
	-29 ( PCMAX,c < -28
	dBm

	PCMAX_C_02
	-28 ( PCMAX,c < -27
	dBm

	…
	…
	…

	PCMAX_C_61
	31 ( PCMAX,c < 32
	dBm

	PCMAX_C_62
	32 ( PCMAX,c < 33
	dBm

	PCMAX_C_63
	33 ( PCMAX,c
	dBm


The upper limit is also equal to +33dBm. However, this report is only applicable in case of carrier aggregation and there is currently no carrier aggregation configurations that include band 14.

2.4.2 Power Headroom reporting
The reporting range of the PHR is defined in TS36.133 [6], section 9.1.8.4:
The power headroom reporting range is from -23 ...+40 dB. Table 9.1.8.4-1 defines the report mapping.

Table 9.1.8.4-1: Power headroom report mapping

	Reported value
	Measured quantity value (dB)

	POWER_HEADROOM_0
	-23 ( PH ( -22

	POWER_HEADROOM_1
	-22 ( PH ( -21

	POWER_HEADROOM_2
	-21 ( PH ( -20

	POWER_HEADROOM_3
	-20 ( PH ( -19

	POWER_HEADROOM_4
	-19 ( PH ( -18

	POWER_HEADROOM_5
	-18 ( PH ( -17

	(
	(

	POWER_HEADROOM_57
	34 ( PH ( 35

	POWER_HEADROOM_58
	35 ( PH ( 36

	POWER_HEADROOM_59
	36 ( PH ( 37

	POWER_HEADROOM_60
	37 ( PH ( 38

	POWER_HEADROOM_61
	38 ( PH ( 39

	POWER_HEADROOM_62
	39 ( PH ( 40

	POWER_HEADROOM_63
	PH ≥ 40 


The main purpose of the PHR is to assist the BS scheduler in the selection of the MCS and the number of RBs so that the terminal is not power limited. Since the reference of the power headroom is PCMAX which is directly linked with the power class of the UE, there is no reason to extend the range of the PHR with the introduction of a higher power class.

3 Conclusion

In this contribution, Cassidian has provided its view on the impacts of the introduction of a new power class for B14 UE:
· with the assumption that spectrum mask and spurious emissions requirements are unchanged, the need for co-existence studies is restricted to the impact on band 13 base station receiver. It is proposed to study this case with simulations following the principles described in TR36.942: the curve showing the throughput degradation can be plotted as a function of X, where the HPUE ACLR1 is 40+X and ACLR2 is 53+X. BS ACS should be included in the ACIR computation: it is proposed to assume a flat ACS response of 45dB. The need to adjust other simulation assumptions is FFS.
· It was also investigated whether some changes where needed in the RAN1 or RAN2 specifications: no impact was identified under the assumption that the new power class is +33dBm.
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