3GPP RAN WG4 Meeting #76bis 
R4- 155499
Sophia Antipolis, France, 12 – 16 Oct, 2015
Source: 
Huawei
Title: 
On BS ACLR requirement for LAA
Agenda Item:
7.13.3
Document for:
Approval
1 Introduction
A new WI on license-assisted access to unlicensed spectrum was established in RAN #68 [1] and ACLR requirement was initially discussed in [2]. This contribution continues the discussion on ACLR.
2 Discussion

2.1 ACLR

ACLR requirement is not defined in IEEE 802.11 specification. In co-existence study in SI stage, the ACLR value used in simulation is obtained by integrating UEM curve in adjacent channel which is around 26dB. But in 3GPP, ACLR is specified as 45dB for base station regardless of BS class. It indicates that for LTE-LTE co-existence, 45dBc is required to eliminate adjacent interference and ensure the co-existence performance.
But as we know, in 5GHz unlicensed spectrum, Wifi is an incumbent system for maybe most of the frequency ranges in most regions. It means LAA system has to co-exist and share the spectrum with Wifi. In this scenario, stricter ACLR for LAA will not help to protect neither own system (LAA) nor other system (Wifi) when other system operating in adjacent channel as observed in [3] [4]. The co-existence performance always dominates by the system with worse ACLR and ACS performance, which is Wifi in this case. However, in some cases and in the future, maybe only LAA system exist so it is also very necessary to consider LAA to LAA co-existence scenario.
LAA to LAA downlink co-existence simulation has been studied in [3] and [4]. The observations are the same in these two documents that relaxing ACLR will not have much impact on throughput performance and harm any transmission opportunity. However, it is not so convincing because 45dBc ACLR is required for LTE system from the very beginning and the application scenario for LAA seems not to change so much compared to traditional LTE. 
LAA downlink to LAA uplink co-existence scenario has been studied additionally in [5]. This kind of scenario has been only studied in TDD eIMTA previously because in most cases it is assumed the whole system should be synchronized in TDD licensed bands. But in unlicensed band, it is not effective and economic for base stations to be synchronized with each other in order to make full use of the spectrum resource. Base station decides its transmission and receiving under the LBT mechanism and as a result part of the base stations are transmitting while part of the base stations are receiving in the system. It means the interference from a base station downlink impacts another base station uplink is very reasonable and normal for LAA.
Though UL requirements are not needed to be defined in Rel-13, but the 5 GHz band/bands definition should include both DL only and UL/DL operations [1]. If ACLR requirement is specified only considering downlink co-existence, it will have problem when UL operation is introduced in the network. Therefore, downlink requirement definition should consider both DL only and UL/DL operations.

Proposal 1: Downlink requirement definition should consider both DL only and UL/DL operations so DL to UL interference cannot be overlooked.
As the simulation results provided in [5], relaxing BS ACLR will cause significant impact on other BS receiving so it should be careful for relaxing and keep the same value of 45dBc is a good choice.
Proposal 2: Relaxing BS ACLR will cause further significant degradation on other BS receiving performance so it should be careful for relaxing and keep the same value of 45dBc is a good choice.
Proposal 3: It is proposed that existing LTE ACLR requirements for single carrier, carrier aggregation, non-contiguous gap and the absolute value are not changed for LAA.
3 Conclusion

Based on above discussion, proposals are made as below:
Proposal 1: Downlink requirement definition should consider both DL only and UL/DL operations so DL to UL interference cannot be overlook.
Proposal 2: Relaxing BS ACLR will cause further significant degradation on other BS receiving performance so it should be careful for relaxing and keep the same value of 45dBc is a good choice.
Proposal 3: It is proposed that existing LTE ACLR requirements for single carrier, carrier aggregation, non-contiguous gap and the absolute value are not changed for LAA.
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