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Introduction
Band 1 aggression into Band 34 
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Note that Band 34 (TDD) is only 30 MHz away from Band 1 and the specification for coexistence is a tough -50 dBm/MHz.
Concerns:

1. PA regrowth particularly for the 20 MHz channelization not characterized here but a concern
2. CIMX terms or folded CIMX terms

a. CIM3 terms do not fall in Band 34 RX regardless of channel bandwidth

b. For 20 MHz channel bandwidths the CIM5 term may fall squarely in Band 34  RX causing coexistence issues same for a folded CIM3
 What regions does this apply to?
· Japan though there is no current deployment for Band 34

· China with China Unicom holds Band 1 and China Mobile holds Band 34

· Europe? Likely soon
Analysis
Some quick analysis assumptions:
· Single RB at the edge (e.g., PUCCH) @ 23 dBm

· No MPR or A-MPR

· CIM3 @ -60 dBc

· CIM5 @ -72 dBc

· PA folding factor -15 dB

· Duplexer provides no help

Two fifth order terms will land on Band 34

1. CIM5

2. CIM3 folded by the PA

Result is approximately 23 dBm + powerSum(-72 + (-60-15)) dBc ≈ -47 dBm 

Because the fifth order terms are constrained within a 1 MHz bandwidth (e.g., 5 x 180 kHz) 

Distortion level is @ -47 dBm/MHz and fails the specification.
Discussion

What else can help?

· The PA can be more linear with 20 dB folding factor

· This claws back one dB of performance

· The duplexer may give 2 dB isolation

Performance is now at -50 dBm/MHz with no margin for implementation: e.g.:

Power of the PUSCH/PUCCH TX could be 1 dB higher and still be within tolerance

No allowance for data variability

PA has to be designed for very good linearity (higher current consumption) 

Typically duplexers with a low (RX &TX) insertion loss desired for Band 1 provide little isolation 

The TX-ANT isolation for four Band 1 duplexers are shown in the next page note that all the passbands overlap into Band 34
[image: image1.emf]Figure 2: Performance of four Band 1 duplexers, they all provide very little isolation at the beginning of Band 34

We propose NS_XX signalling with one of the following:

· PUCCH relocation combined with A-MPR 

· MPR alone is not possible because it is not desirable to back off the PUCCH power

· Con: another complex spec

· Pro: it affects the aggressor and not the victim

· Relaxation of -50 dBm/MHz specification 

· For example consider the precedent of the relaxation of Band 19 into 18
· Con: increased interference 

· Pro: Simpler spec

Doing nothing is not acceptable

Adding the NS_XX signalling with either option is our preference since 

· Such a relaxation may not be needed in some Regions

· This is only required for 20 MHz CBW

A new signalling for Release 8 is highly undesirable, so this may be used for Release 9 or later UEs. This may not be a problem since current China and Japan operators at the upper edge of Band 1 currently only deploy UMTS. So is the protection needed?
Conclusion

We present the problem of Band 1 aggression into Band 34 and propose an NS_XX signalling for either AMPR and PUCCH overprovisioning or relaxation of the current -50 dBm/MHz specification.























































































