
3GPP TSG-RAN WG4 Meeting # 54















R4-100429
San Francisco, CA, US, Feb 22-26, 2010
Source: 
Nokia





Title: 
20 MHz channel bandwidth sensitivity of Band 20 
Agenda Item:
6.1
Document for:
Discussion
1. Introduction

Band 20 sensitivity figures for 15 and 20 MHz bandwidths are still FFS in [1]. Reason for this is that some UL allocations cause high level of self-desensitization. These issues have been studied in several contributions among others [2], [3], [4] and [5].
In order to solve this issues there was on the 2nd of February an email sent to 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG  reflector by Ericsson and following ways forward were proposed.

There are various ways to go forward. 
1. Put a value in the specification that includes the large degradation, knowing that the degradation will only be large in certain cases.
2. Change the way the requirements and tests are done so the UE is not tested at a point where the degradation is large.
3. Introduce backoff (A-MPR) to make the UE have greater sensitivity at the expense of output power
In this contribution we take a look the option three.
2. Discussion
In this paper we take a look which UL allocations are causing the self-desensitization and then propose band 13 like A-MPR table to reduce the Tx power of those UL allocations.

5th order IM –products

As reported in [2] one problematic UL allocation is such when 5th order intermodulation products between wanted and carrier leakage (also wanted and IQ-Image) are located own Rx-band, see Figure 1. 
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Figure 1 20 MHz BW / 1 RB allocation / IQ-Image & Carrier leakage = 25 dBc
This interference mechanism is such that if UL allocation is scheduled closer to channel center the IM products move closer to the Tx-signal away from Rx-Band, see Figure 2.
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Figure 2 UL allocation position effect to IM product location
Calculations and simulations show that RB UL allocation position of 15 or higher causes 5th -order IM products to fall outside Rx –band, see Figure 3. 
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Figure 3 RB position 15
Interference mechanism is symmetrical hence there will be 5th –order IM hitting on own Rx-band also when UL allocation is on opposite side of the channel on RB numbers #86 -100 but in this  case the IM product power level is approximately 15 dB lower and therefore do not cause self-desensitization.  

Simulation show that in order to restrict self-desensitization from UL allocations that have RB_start of  0-15 approximately 4-5 dB of A-MPR is required.
A-MPR value of 4 dB reduces the Tx noise value in own Rx –band to be -53.
4 dBm (without duplex-filter attenuation taken into account). If we assume a duplex-filter attenuation of 48 dB and that there is no diversity receiver gain in reception because of Tx-diversity we estimate that the self desensitization is less than 0.5 dB.
We have assumed modulator impairments to be -28 dBc for LO and Image which are 3 dB more stringent than current specification.

Counter-IM
Counter-IM issue was first time introduced to RAN4 by the time the band 13 specifications were derived. Counter-IM is created in IQ-modulator baseband section.

Counter-IM interference mechanism for B20 is such that counter-IM (of certain allocations) is creating 3rd order IM product with wanted signal and this IM product is located at Rx-band. For 20 MHz channel bandwidth there are two UL allocation regions that are subject to this mechanism. Those allocations are RB positions #0-15 and #75-89. 
The level of counter-IM has been debated in RAN4 but for example [6] would predict that the 3rd order IM between C-IM and wanted would be at the level of -48.6 dBm/ 180 kHz. This kind of performance already requires very good linearity from the modulator because C-IM level must be suppressed -60.6 dBc level compared to wanted signal.
If the interference to own Rx band is at level of -48.6 dBm the reception will still suffer and further 4-5 dB of additional suppression of interference is required. This interference has one to one relation to power reduction of the wanted signal hence 4-5 dB of A-MPR would be required.
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Figure 4 Counter-IM creating 3rd order IM with wanted signal
A- MPR table

If scaled band 8 REFSENS figures are required for band 20 we need to restrict the transmission power of certain UL allocations. To be able to minimize the A-MPR impact on B20 usage we would have to introduce Band 13 like A-MPR table. Structure of this table is proposed below with some initial proposals for the A-MPR values which would need further study from other companies. From band usage optimization point of view there is no need to introduce new NS_XX signaling in associations with the A-MPR table because self-desensitization phenomenon is present always but introducing a new NS_XX value might be most easiest way to introduce new A-MPR table to specifications.
	 
	Region A
	Region B

	RB_start1
	[0 – 15]
	[76 – 90]

	L_CRB2 [RBs]
	[1-25]
	[1-23]

	 A-MPR [dB]
	≤[5]
	≤[5]

	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               For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.

4               For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.
  


Table 1  B20 A-MPR table
We think this A-MPR solution has the benefit of allowing DL deployment of 20MHz while still maintaining the RFSENS taking into account the operators request for 20MHz operation for Rel 8/9 deployment and allow better possibilities for Rel 10 non contiguous Inter band CA deployment 

PUCCH over provisioning

Similarly as with band 13 the A-MPR table needs to be associated with technique called PUCCH over provisioning or PUCCH blanking where PUCCH location is changed from channel edges to inside the channel. Reason for this is that with A-MPR set-up proposed in Table 1 the PUCCH maximum Tx power is reduced 5 dB. This would have negative impact to coverage. Also this would lead to a situation where different PUCCH slots have different maximum Tx power capabilities. 
Therefore both PUCCH transmissions must be located such way that no A-MPR is allowed. Best choice for PUCCH location if A-MPR scheme proposed in Table 1 is used is such that PUCCH region on higher side (In FD) is placed just before A-MPR region-B (i.e. #RB75) and PUCCH region on lower side (In FD) of the channel is located on RB #25, see Figure 5. This PUCCH transmission scheme maximizes Tx power by selecting areas of zero MPR and frequency diversity by selecting PUCCH regions as far apart as possible (with 0 dB A_MPR).
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Figure 5 PUCCH blanking
3. Conclusion

In this contribution we have briefly re-captured the interference mechanisms that causes the self-desensitization for band 20 when 20 MHz bandwidth is deployed. We have drafted an A-MPR table which would restrict the transmission power of those UL allocations that would cause the self-desensitization. With the help of the maximum power reduction to certain UL allocations scaled band 8 REFSENS figures could be adopted for band 20.
It is also noted that A-MPR is not mandatory hence for example CPE-products where the design freedom is greater do not necessarily need to use this relaxation at all or use it only partially. However it is quite evident that mobile multi-mode and multi-band type of UE’s will need relaxations either to transmission power in form of A-MPR table or the  REFSENS requirement itself must be relaxed.

If we assume modulator impairments to be 28 dBc for IQ-Image and Carrier leakage, which we think are reasonable numbers for operation under 1 GHz, then no A-MPR is required for 15 MHz bandwidth case.
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