TSG-RAN Working Group 4 (Radio) meeting #64bis 
 R4-125520
Santa Rosa, CA., USA, 8 – 12 August 2012


Source:
Ericsson, ST-Ericsson
Title:
Reducing A-MPR for intra-band CA
Agenda item:
6.1.1
Document for:
Discussion
1 Background
The A-MPR required for meeting emissions limits in adjacent bands are now agreed for several configurations of contiguous intra-band CA. For non-contiguous allocation, which is likely to be the rule rather than the exception at least for 2 UL, the allowed A-MPR is in the range to 6-17 dB with the upper range not unlikely. Taking the CA_38C as an example: 
If the UE is configured to CA_38C and it receives IE CA_NS_05 the allowed maximum output power reduction applied to transmissions on the PCell and the SCell due to multi-cluster transmission is defined as follows
A-MPR = CEIL {MA, 0.5}
Where MA is defined as follows 

MA = [-14.17 A + 16.50

; 0 ≤ A < 0.60

   -2.50 A + 9.50


; 0.60 ≤ A ≤ 1]
Where A = NRB_alloc / NRB_agg.
Larger A-MPR is indeed needed to meet stringent emissions requirements in adjacent bands without frequency separation from the aggressor band. Notwithstanding the challenges of optimizing the PA for very large back-offs and the corresponding conformance test, an allowed A-MPR of the order above does not encourage deployment of the feature from a system performance standpoint. In this contribution we consider methods for reducing the required A-MPR for intra-band contiguous CA in terms of restrictions of the uplink RB allocation, including operation in single-carrier mode in the uplink.
2 Restricting the RB allocation

For intra-band CA in Band 7 and Band 38, the protection requirement in the adjacent band is piece-wise constant, i.e. -15.5 dBm/5 MHz up to a 25 MHz offset from the aggressor carrier and then -40 dBm/MHz in the remaining part of the protected band. Likewise, for CA in Band 41, the required spectrum emission (FCC requirement) is also piece-wise constant: -13 dBm/MHz up to a 5.5 MHz offset and -25 dBm/MHz in the remaining part of the OOBE region.
For CA_7C and CA_38C, one way to reduce the A-MPR for non-contiguous allocations is to make sure the 3rd order IM with the IQ image for small allocations does not fall into the -40 dBm/MHz region, see Figure 1. The PUSCH allocations on the Pcell and Scell are made within a narrower transmission bandwidth just as for the case of PUCCH overprovisioning.
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Figure 1: restricting the transmission bandwidth of the aggregated Pcell and Scell for CA_7C.
A similar restriction would be made for CA_38C but shifting the frequencies in Figure 1 by +50 MHz. The reduction in A-MPR can be substantial. In Figure 2 we show simulations results for non-contiguous symmetric allocations across the Pcell and Scell with RBstart = 0 and RBend = 199. The required power reduction is in the range 12 -16 dB for symmetric allocations, which is in line with today’s specifications.
[image: image2.png]PSD [dBm / 1 MHz]

-100

20

1+1RB, 16 dB MPR
2+2 RB, 16 dBMPR
4+4RB, 15 dBMPR
8+8RB, 14 dBMPR
16+16 RB, 13 dB MPR
32+32RB, 12 dBMPR

-20

-0

-60

-80

2540 2560 2560 2600 2620 2640
Frequency (VIHz]




Figure 2: transmission of Pcell and Scell using the maximum transmission configuration.
If the RB allocation is restricted such that the 3rd order IM falls into the -15.5 dBm/5MHz zone, the required power reduction is reduced to values in the range 6-9 dB as shown in Figure 3, still large but more acceptable from a coverage perspective. The results are obtained for RBstart = 23 and RBend = 176.
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Figure 3: transmission of Pcell and Scell on a restricted transmission bandwidth.

Similar restrictions could be considered for CA_41C to reduce the required power reduction for non-contiguous allocation that is subject to the SEM in clause 6.6.2.2A.1 of 36.101. 

Another way to reduce the A-MPR is to restrict uplink transmission to Pcell only, i.e. no aggregation in the uplink. Uplink control channels like PUCCH should not be penalized by any backoff; the need for simultaneous PUCCH and PUSCH is limited in any case and simultaneous PUCCH and SRS can be avoided by setting ackNackSRS-SimultaneousTransmission to FALSE. Figure 4 shows the case of transmission in Pcell only for CA_7C.
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Figure 4: transmission on Pcell only.

This would reduce the required A-MPR to 1 dB for allocations larger than 54 RB; we recall the note in clause 6.5.3.2 of 36.101
NOTE 21:
This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is  within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 2552 - 2560 MHz. No other restrictions apply for carriers with bandwidths confined in 2500-2570 MHz.
for Band 7 and Band 38 coexistence. PUCCH could be transmitted without need for A-MPR. 

3 Proposal

We propose to modify the CA_NS values for intra-band contiguous allocation to include resource block restricts for non-contiguous allocation across the two component carriers, and transmission on Pcell only. This will reduce the A-MPR and make the CA feature more attractive from a deployment perspective. The changes to the A-MPR tables would look as follows with CA_38C used as an example:

If the UE is configured to CA_38C and it receives IE CA_NS_05 the allowed maximum output power reduction applied to transmission on the PCC and the SCC for contiguously aggregated signals is specified in Table 6.2.4A.5-1.

Table 6.2.4A.5-1: Contigous Allocation A-MPR for CA_NS_05

	CA_38C
	RBend
	LCRB [RBs]
	A-MPR for QPSK and 16-QAM[dB]

	100RB/100RB
	[0 – 12]
	>[0]
	≤ [5] dB

	
	[13 – 79]
	> [RB_End – 13]
	≤ [2] dB

	
	[80 – 180]
	>[60]
	≤ [6] dB

	
	[181 – 199]
	> [0]
	≤ [11] dB

	75RB/75RB
	[0 – 70]
	>[ RB_end -10]
	≤ [2] dB

	
	[71- 108]
	> [60]
	≤ [5] dB

	
	[109 – 140]
	>[0]
	≤ [5] dB

	
	[140 – 149] 
	≤ [70]
	≤ [2] dB

	
	[140 – 149]
	>[70]
	≤ [6] dB

	75RB/0RB
	[0-74]
	>[54]
	≤ [1] dB

	NOTE 1:
RBend indicates the lowest RB index of transmitted resource blocks
NOTE 2:
LCRB is the length of a contiguous resource block allocation
NOTE 3:
For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per  slot basis
NOTE 4:
For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


If the UE is configured to CA_38C and it receives IE CA_NS_05 the allowed maximum output power reduction applied to transmissions on the PCell and the SCell due to multi-cluster transmission is defined as follows
A-MPR = CEIL {MA, 0.5}

where MA is defined as follows 

MA = [-14.17 A + 16.50

; 0 ≤ A < 0.60

   -2.50 A + 9.50


; 0.60 ≤ A ≤ 1]
where A = NRB_alloc / NRB_agg. For allocations confined within RBstart > TBD and RBend < TBD the allowed maximum output power reduction is TBD [e.g. a formula or table].
Similar changes could be applied to CA_41C with regard to the CA spectrum emission mask. 
A problem is that PA optimization still needs to account for A-MPR exceeding 10 dB for the conformance tests (using the maximum transmission configuration).
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