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1. Introduction
RAN#66 approved a new RAN level study item on Additional Configuration for LTE TDD in [1]. This document continues the discussion started in [2] on the co-existence aspects of additional configuration for LTE TDD and how to avoid any co-existence issues. This document presents further details for the co-existence avoidance mechanisms, which could be used to ensure that there will not be any impacts on normal LTE TDD DL/UL operations due to the introduction of the new DL only configuration.   

2. Discussion
In this section we consider whether and how LTE TDD downlink only operations could be enabled on unpaired LTE TDD frequency band. 
Concerns have been raised that where there could be normal LTE TDD operations with both DL and UL transmissions on the same frequency band operated by another operator as the planned LTE TDD DL only operations. Without careful consideration and planning this could potentially create co-existence issues and thus, degrade normal LTE TDD DL/UL operations. It is clear that if good co-existence between LTE TDD DL/UL and DL operations cannot be ensured, both DL/UL and DL only operations could not be deployed in the same frequency band or region. Instead either DL/UL or DL only operations could be deployed in given frequency band or geographical area to make sure that there are no co-existence issues. This could mean that it would need to be decided in rather static manner, which operations are allowed in certain frequency band and region or country. However, we believe that it is possible to develop such co-existence mechanisms, which always ensure good co-existence between LTE TDD DL/UL and DL only operations without pre-knowledge of what operations are allowed in a given region or frequency band and without “hard” specification type of definition or decision whether DL/UL or DL only operations are allowed. We would like to encourage 3GPP RAN to investigate technical solutions for avoiding any co-existence issues in any deployment situations. 
One technical solution for avoiding potential co-existence issues between LTE TDD DL only and LTE TDD DL/UL operations on the same frequency band without prior deployment knowledge in given region or country, would be to define additional co-existence avoidance mechanisms for the new UEs and base stations supporting the additional DL only configuration (10:0:0). 
The method for ensuring co-existence could be done as follows:

1. UEs and base stations supporting the new DL only configuration (10:0:0) would include solutions for identifying whether there are already normal LTE TDD DL/UL operations deployed within frequencies and geographical areas, which could potentially create co-existence issues. The identification of normal LTE TDD DL/UL operations could be obtained e.g. as follows;

· The UE supporting LTE TDD only (10:0:0) configurations and indicated or configured LTE TDD DL only cell for DL transmission (e.g. used with aggregated LTE FDD PCell) would need to scan neighbouring carrier frequencies of the same frequency band to see if there are other LTE TDD cells deployed. 
· This scanning could be done using normal LTE Cell identification procedure using PSS/SSS. The scan would cover either all possible carrier frequencies of the given frequency band (using the carrier raster of the given band) or only scanning the certain amount of the closest neighbor carrier frequencies defined clearly in the specifications. The specifications could e.g. define that the UE would need to scan all possible carrier frequencies defined by the carrier raster within X MHz on both side of the LTE TDD DL only carrier and cell. 

2. If normal LTE TDD DL/UL deployments are identified by the new UEs and/or base stations supporting LTE TDD DL only operations, it would automatically trigger co-existence avoidance mechanisms, which stop starting any LTE TDD DL (10:0:0 configuration) only operations in the proximity of those frequencies and frequency bands and geographical areas. 
· The co-existence avoidance mechanisms could in practice be triggered so that the UE sends a report to the network (to PCell) if the UE finds any LTE TDD Cell with normal DL/UL operations. This report would mean that the network would not be allowed to use DL only configuration on given frequency band and in given geographical area. Additionally it could be defined that the UE may not accept or start any DL only operations if the UE finds any LTE TDD Cell with DL/UL even if networks erroneously tries to configure it. This additional mechanism would work as an extra security measure for avoiding any additional interference issues to normal LTE TDD cell with DL/UL operations. 
· Also the network could only be allowed start DL only operations on given frequency band and geographical area after all these co-existence checks have been done. This network functionality could also be explicitly defined in the specifications for the base stations supporting DL only operations. 

In order to ensure that these co-existence avoidance mechanisms are always available it should be mandatory for the UEs and base stations supporting the new DL only configurations to support these co-existence avoidance mechanisms. Additionally, new UE and BS requirements for these co-existence avoidance mechanisms would be defined in RAN4 for the UEs and BS supporting DL only configurations. These tests could be defined and required to be tested for all the bands for which the UE and base station support DL only operations. 
The existing legacy or even new LTE TDDUEs and base stations supporting normal DL/UL operations but not DL only operations would not need to support or even know anything about these co-existence avoidance mechanisms. In this way it could be ensured that normal LTE TDD DL/UL operations and deployments would not ever be impacted by the introduction of the new DL only configuration.

From a UE perspective the complexity of such a solution is very limited, as it concerns a frequency band anyway supported by the UE. Also the UE measurement of detecting the TDD configuration is similar in complexity for the existing measurements that a TDD capable device is anyway using. The detection of TDD PSS and SS is needed for normal cell search procedure anyway. This is limit the extra work in RAN4 as likely the performance numbers can be mostly derived from some of the existing TDD measurements.

3. Conclusions 
In this contributions we have discussed co-existence aspects between LTE TDD DL/UL and DL only (new 10:0:0 TDD configuration) operations and provided further details for co-existence avoidance mechanisms introduced in our previous contribution in [2]. Based on our initial investigations we believe that it is possible to develop technical solutions for avoiding any co-existence issues between LTE TDD DL only and LTE TDD DL/UL operations any in frequency bands and frequencies as well as geographical areas without prior deployment knowledge, by defining co-existence identification and avoidance mechanisms for the new UEs and base stations supporting the additional DL only configuration (10:0:0). 
This would not require any actions or implementations for the legacy or even new UEs and base stations supporting normal LTE TDD DL/UL configurations and operations. Instead all the additional new co-existence mechanisms would be supported, specified and verified with mandatory test cases for the UEs and base stations supporting new DL only (10:0:0) configuration and operations. 
We would like to encourage 3GPP RAN to develop detailed technical co-existence avoidance solutions between LTE TDD DL/UL and DL only operations and configurations in any deployment situations, frequency bands, frequencies and geographical areas. 
The requirement for these co-existence avoidance mechanisms would be that the legacy or even future UEs and base stations supporting only normal LTE TDD DL/UL operations (no DL only support) would not be impacted and thus, no negative impacts would be created on normal LTE TDD DL/UL deployments and implementations. By defining these technical co-existence avoidance mechanisms explicitly in the specification it could always be ensured that no co-existence issues would occur and therefore LTE TDD DL only (10:0:0) configuration could be introduced and supported in UEs and base stations.
We propose to capture the example method for co-existence avoidance solution presented in section 2 into the TR.
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