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1
Introduction
In the past RAN4 meetings, the co-existence requirements between band 7 and band 38 were intensely discussed. The requirements for Release8 were written into 36.101 in [1] and requirements for Rel-9/10 are still under discussion. One of the major controversial points is how much protection is appropriate for the spurious requirements. 
In this contribution, we provide some experimental results for emissions from band 38 to band 7 and some analysis on the feasibility and need for the requirements.
2
Discussion
It has been lengthy discussion about Band 7 and 38 co-existence requirements. Though the basic structure is no longer controversial, a number of problems for Rel-9/10 still needs to be set, for example:

· Uplink resource allocation restriction
54RB has been widely discussed and agreed in the Rel-8 CR [1]. However for R9, whether it is still feasible needs to be investigated if the spurious emission is decreased from -30dBm/MHz to a lower value.
· Appropriate requirements in spurious region
Option1: -30dBm/MHz. Same to Rel-8 and suggested in [4]
Option2: -40dBm/MHz. Proposed in [2] and in accordance with earlier contribution [5] 
Option3: -50dBm/MHz. Proposed in [3]
In order to solve these, we may study by focusing these questions:
How much protection is feasible? And, what is the restriction for uplink transmission RBs?
Actual testing is one of the means to do feasibility study.
In [1] a 54RB allocation is set for conformance testing of these coexistence requirements. For 20MHz carrier bandwidth, the upper limit of the center frequency is set to be 2605MHz.. This resource allocation was set to be the configuration in our test and the transmission is in the upper limit of transmission bandwidth. 

In addition, a PA with very good linearity (27dBm) PA was used and the output power is adjusted to 23.4 dB. The ACLR is much better than the specified value of 30dB at this output power operation point. No RF filter was applied in the Tx RF chain of Band 38. 

The measurements show that a -25.5dBm/5MHz emission could be achieved in 2620-2645 MHz and -48.6dBm/1MHz could be achieved in 2645-2690MHz. However, it should be noted that the actual PA’s RF parameter such as ACLR is much better than the minimum requirements of 30dB in this operating point, thus the results would be considerably optimistic compared to a minimum requirements should be.
Introducing additional Tx RF filter could further reduce spurious emission. However, considering the cost/complexity aspect, the attenuation is minor according to state of the art filter technology.  Meanwhile Tx RF filter will introduce more insertion loss which needs to change PA operating point to a higher output power to accommodate the increased insertion loss. This will also degrade the out of band and spurious emission performance.
Considering these factors and the IM needed, following observations were given :

Observation 1: It is feasible to use 54RB for uplink transmission restriction. 
Observation 2: To define requirement stricter than -40dBm/MHz is not feasible.
How much protection is needed? 
One way to answer this question may be by searching how the widely used -50dBm/MHz requirement was derived. This question could be dated to earlier discussion as in [6] when Rel-8 spec was written. As discussed in that paper,:

The interference due to OOB is a probability function, depending on the;
a) UE to UE path loss - Geographical separation

b) Channel bandwidth and channel plan 

c) UE antenna and body losses 

d) Transmit power taking into account power control

e) Receiver noise floor allowed due to interfering emission 

f) Scheduler control of RB allocation, RB location and RB configured power

g) Location of victim Rx relative to its own base station

The final requirements were calculated based on a certain set of parameters. Though generally typical values were selected, some of them may be different for specific bands. For example, in [7] the testing shows that in 2.6GHz band the MCL is considerably larger (more than 10dB) than in 2GHz between two UEs. The testing result figure below was copied from [7]: 
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This means a UE would experience 10dB less interference with all other parameters unchanged. In this sense, even with a 10dB relaxation of spurious emission requirements, a UE may still yield the same performance degradation.
Observation 3: For 2.6GHz band, even a considerable (i.e. more than 10dB) relaxation of UE co-existence protection requirements may yield similar protection for UE’s performance.
Based on the above observations and analysis, we have the following proposal:
Proposal:　The UE co-existence requirement between Band 7/38 should not exceed -40dBm/MHz.
3 Conclusion
In this contribution, some experimental results have been provided and how much protection is feasible and how much is needed for UE co-existence in Band 7 and 38 were discussed. Based on these results and analysis, we have the following 3 observations and one proposal..
Observation 1: It is feasible to use 54RB for uplink transmission restriction.
Observation 2: To define requirement stricter than -40dBm/MHz is not feasible.
Observation 3: For 2.6GHz band, even a considerable (i.e. more than 10dB) relaxation of UE co-existence protection requirements may yield similar protection for UE’s performance.

Proposal:　The UE co-existence requirement between Band 7/38 should not exceed -40dBm/MHz
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