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1. Introduction

The discussion on this topic of UE coexistence emissions requirements in the OOBE domain has been discussed far more extensively than it deserves, considering that it was originally intended to be a simple clarification.  In this contribution, we hope to discuss one last time the problem to be solved and the issues surrounding it, as well as to provide a summary of recent proposals with a discussion of pros and cons.  

2. Discussion

2.1. Problem statement

To provide framework before evaluating potential solutions, we first present the problem statement and the issues surrounding it.

What is the basic problem being addressed?

UE coexistence emissions are specified as spurious emissions in the specification.  Spurious emissions in general are not required to be met in the out-of-band emission domain where only ACLR and SEM apply.  Therefore, there exists and ambiguity whether those UE coexistence emissions (for example, -50dBm/MHz) which happen to lie within the OOBE domain are required to be met in the OOBE domain.  
How are regulatory requirements treated?

Regulatory requirements must be met regardless of whether they fall within the OOBE or spurious domain.  None of the proposals discussed compromise this fact.

It there a proposed tightening or relaxation of UE coexistence emissions?
There should be neither a relaxation nor a tightening of any existing requirement.  In the vast majority of cases, the UE coexistence emissions naturally fall in the spurious emission domain so no ambiguity exists.  In the small number of cases that the UE coexistence emissions fall within the OOBE domain and it is deemed that they indeed do need to be met here, then they will be denoted as such  with relaxed requirements and/or A-MPR.
In which release should a change be made?
There have been conflicting opinions expressed on this question.  On one hand, Rel-8 rollouts are beginning now and these ambiguities are now starting to raise questions among some component vendors, OEM’s, and operators.  Thus, it would be beneficial to make this clarification for Rel-8.  Rel-8 CR’s have been proposed.  On the other hand, Rel-8 has been closed for some time now and changes should not be made to a closed specification except for absolutely essential corrections [Mot,R4-112696].  The most recent discussion at RAN4 #59AH seems to indicate support for applying a change to Rel-8.
How is this handled in the other specifications?
In 25.101, requirements are identified explicitly if and only if they are required to be met in the OOBE domain.  There is no ambiguity in 25.101.  Similarly, in 36.104, basestation coexistence emission limits (Table 6.6.4.3.1-1) are not required to be met within 10 MHz of the downlink band.  In those cases that the requirement is regulatory, it is explicitly noted (Table 6.6.4.3.1-2 and Table 6.6.4.3.1-3).  In our view, it would be strongly desireable and advantageous to have the various specifications using the same approach to minimize confusion and misunderstanding.  
2.2. Proposed solutions

Three proposals have been suggested to address this problem.
Option 1.  Explicit statement that UE coexistence emissions are always required inside the OOBE domain.  In the case that they can not be met due to feasibility, either the value is relaxed, A-MPR is provided, or some other restriction must be imposed.  ([4])
Pro:  Ambiguity is removed.

Pro:  No additional effort is needed to check whether requirements within the OOBE are regulatory unless there is a proposal to relax the value.  Instead, A-MPR must be defined as needed.

Con:  Tight emissions limits (i.e., -50dBm/MHz) will not be able to met in OOBE.  This will necessarily lead to more A-MPR conditions to be addressed (i.e., Band 7/38), especially as we move towards wider waveforms for LTE-A.
Con:  A-MPR reduces overall network performance for everyone by lowering the UE uplink power.  Coexistence protection is statistical and only affects some users some of the time.

Con:  This is exactly opposite to how this problem was addressed in 25.101 and 36.104.

Option 2.  Explicit statement that UE coexistence emissions are only required in the spurious domain.  If they are required in the OOBE domain, for example, due to regulatory requirements, then a note is added to indicate as such.  A-MPR or some other provision may also be necessary in this case.  ([5])

Pro:  Ambiguity is resolved.

Pro:  Consistent with how this problem has already been resolved in 25.101 and 36.104.

Pro:  Fewer scenarios requiring A-MPR.  Overall network performance may be improved since coexistence is statistical, whereas A-MPR is deterministic.  A-MPR is applied for all UE’s in the cell, whether they are causing interference or not.  Higher emissions levels bring interference, but only on a statistical basis.
Pro:  Addresses coexistence in OOBE only when shown to be necessary (i.e., regulatory requirement)

Con:  Must identify those cases where coexistence in OOBE is necessary.  For those bands where an explicit note is not provided, the looser SEM requirement would be applied and this would be dependent on the channel bandwidth.
Con:  Additional notes in an already crowded specification

Option 3.  Retitle the pertinent sections of the specification to clarify the lanaguage as unwanted emisions to include both out-of-band and spurious.  (Ericsson, R4-113627)

Pro:  Ambiguity is resolved

Pro:  Specification titling and language is made clearer and easier to understand.

Con:  Inconsistent with 25.101 and 36.104.  A proposal has also been discussed but not officially submitted to change 25.101, but it seems inappropriate and not an essential correction to modify an existing specification that has no ambiguity to accommodate changes to 36.101. 

Con:  A-MPR or other restrictions will be needed to be defined to meet strict emission requirements in the OOBE.  This degrades performance for all users.
Con:  Changing header titles to a closed specification may cause editorial and referencing problems in the specification and in other specifications which point to it.

All of these options presented solve the problem of removing an ambiguity in 36.101.  They all do so without the intention (if correctly implemented) of tightening or relaxing any existing specification.  They all honor regulatory requirements which must be met even when falling in the OOBE domain.  The difference between these options is fundamentally how to set the default requirement of whether UE coexistence emissions should be required in the OOBE domain.  Options 1 and 3 propose that by default, the UE coexistence requirements must be met inside the OOBE domain.  Of course, it is not feasible for the UE to meet tight emission requirements (-50dBm/MHz) inside the OOBE domain, so in those cases, restrictions will need to be defined.  These restrictions could commonly come in the form of A-MPR or relaxed emission values or both (see Band 7/38).  Option 2 does not by default necessitate that the UE must meet coexistence requirements inside the OOBE domain (it must meet ALCR and SEM), so does not require any restrictions such as A-MPR. On the other hand, it does require denoting when there is a conditions, such as a regulatory requirement, where the emission must be met and therefore A-MPR must be defined.  
The benefit to option 2 is that a consistency is maintained with 25.101 and 36.104 without having to modify those two specifications for which no ambiguity exists.  The number of cases where relaxed emissions and or A-MPR must be defined is fewer.  And, this option somewhat favors the case where higher emission limits (ACLR and SEM) are more tolerable than A-MPR since higher emissions and associated coexistence interference is statistiscal in nature negatively affecting only a subset of UE’s a fraction of the time, whereas A-MPR is more deterministic negatively affecting all UE’s in the cell at all times.  
3. Conclusion

In this contribution, we have presented the idea of UE coexistence emissions in the OOBE region one last time.  The goal of this discussion is to resolve an ambiguity that many companies feel exists in the Rel-8 36.101 specifications.  Three proposals have been brought forth to address this ambiguity and we discuss the pro/cons of each.  While we don’t profess that the proposal favored by Qualcomm is perfect by any stretch, we do feel that it resolves the ambiguity with the least impact to other specifications and in the way that is sensible as a tradeoff between interference and A-MPR.
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