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Abstract

During TSG-RAN WG4 meeting #29, a change request (CR) [1] was presented which is proposing an extension of the UE Adjacent Channel Selectivity (ACS) requirement of 33 dB to an Adjacent Channel Interference (ACI) level of -25 dBm. This input summarizes our considerations on this subject and raises our concerns, in particular with respect to a potential lack of sufficient rationale for the proposed extension of requirements to be put on the UEs. Furthermore, it suggests a way forward to tackle this problem. 
1 History
Document [2] was submitted to a mailing list of companies interested in the subject after RAN4 #29. This document, which presents some network simulation results for a micro-to-macro interference scenario according to TR 25.942 assumptions, considers two different behaviors for UE ACS characteristic; an “OnOff-characteristic” and a “Mask-characteristic”. In the simulations it is assumed that all micro cell BSs are transmitting constantly with full power. Simulations present results for Grade of Service (GoS = #users left in the network after power control / #users in the beginning) in terms of offered traffic (average #users/cell). The results presented in [2] demonstrate that for “OnOff-characteristic” the GoS is approximately 55% and 88% for an ACI call-dropping threshold of -52 dBm and -25 dBm, respectively
. This improvement of more than 30% in capacity is the main reasoning and justification for the parameters proposed for the extension of the existing ACS requirement to the proposed ACI level of -25 dBm. When assuming the “Mask-characteristic” in the simulations, the GoS reaches values between 92% and 99 % (depending on the Node B max Tx power, which was between +27 dBm and +38 dBm) in case that the ACS mask follows the shape defined in Fig 4 of [2]. No other shapes of ACS masks have been looked at. So far, we could not identify a good justification for the proposed extension of the existing ACS requirement based on the “Mask-characteristic” approach.
2 Considerations and Concerns
In the following, we summarize a few further considerations regarding the CR proposed in [1]. In addition, we point out what are our concerns with respect to a potential lack of a sufficient justification for the extension of the existing ACS requirements to be put on the UEs without clear evidence and convincing reasons.
1) We agree that the concerns leading to the CR in [1] might be real issues, which need careful investigation. It is necessary to introduce appropriate measures and requirements for preventing network capacity disadvantages if necessary.
2) During ad-hoc discussions in RAN4 #29 and in the ensuing email discussions, there was a general agreement, that an “OnOff-characteristic” is unrealistic and pessimistic. However, the current proposal for an extension of the ACS requirements is driven by the “On/Off” results. The results for the “Mask-characteristic” don’t necessarily imply that an extension of the existing requirement to an ACI level of -25 dBm is needed. Other mask shapes would need to be looked at.
3) Furthermore, this unrealistic assumption of an “On/Off” mask is used in combination with a propagation model for analyzing micro-to-macro interference in a way that results in pessimistic ACS requirements. Based on this model, for the case that is driving the proposed extension, the Node Bs transmit constantly at maximum transmit power of +38 dBm (no power fluctuations due to power control or load in the micro cells are taken into account) and all UEs are located in the streets (no in-building coverage is included).
4) Some of the simulation assumptions used to produce the results to justify the extension of the ACS requirement are not completely clear at this point. For instance, it has not been defined what kind of selection scheme for dropped calls during the iterative power control procedure should be used in the simulations. This (and maybe some other questions) should be sorted out in order to be able to produce comparable results from different sources.

5) The significance of ACI levels beyond a certain limit has not been assessed. It is not clear in what percentage of cases a certain level of ACI is reached. This could be an important piece of information in order to decide where would be an appropriate ACI level for an extension of the existing ACS requirement.
6) The methodology used so far could result in very sever scenarios in terms of ACI at the UE although such scenarios might rarely happen in reality. The consequence might be unnecessary stringent requirements on the UE, impacting cost and potentially power consumption of UEs.
3 Way forward

1) Considering the fact that RAN4 could confront with similar cases in the future, removing the shortcomings of the micro-macro scenario and its adaptation to a more realistic one could be a good way forward. An example for a more realistic scenario could be the case where the UEs in the Micro Grid are not only located in the streets, but also in the buildings or parts of the buildings with a wall penetration loss of X dB (a typical value is 10 dB). The relation of UEs in the streets and in the buildings needs to be agreed.

2) Although the simulations in [2] are performed according to TR 25.942 [3], a proprietary selection scheme for call dropping during power control loop is applied, which is not defined in the TR. In order to be able to reproduce and compare the results produced by each company, it is necessary to specify such schemes and eventually include them into TR 25.942.
3) At this point we do not have answers to all of the aforementioned concerns. We are certainly open to further discuss and understand the issues and to contribute to their clarification. 
4) It should be the goal to agree on the details of the simulation assumptions and get some results from more than one company before an extension of a critical requirement like ACS can be agreed.

4 Conclusion

For reasons detailed above, we suggest to further look into the issue of how a reasonable extension of the existing ACS requirement could be accomplished. In order to get this done, agreement on simulation assumptions and further inputs from interested companies are needed.
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� Call-dropping threshold means that a call will be dropped, if a UE experiences an ACI higher than this threshold, due to unknown ACS characteristics of the UE.





