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1. Introduction
A new work item was approved in RAN#65 to specify inter-band carrier aggregation of Band 20 and Band 31 in European market [1]. One of the objectives of this work item is to update Band 31 specification for Europe (coexistence aspects). In last RAN4 meeting, the needed changes in the specification to take into account this update was discussed in [4] and a CR was proposed in [5] but not agreed.

The present contribution provides further analysis on the needed changes to update Band 31 specification.
2. Discussion
Band 31 was specified in Release 12 in the scope of the work item for LTE 450 MHz in Brazil [3]. 

There has been recently an increased interest for LTE 450MHz operation in some European countries as well as an interest for aggregating Band 31 with other LTE bands (Band 20 [1], Band 3 [2]) to benefit from carrier aggregation advantages. 

The coexistence aspects with 3GPP bands and with other adjacent systems are analyzed in the following sections.
2.1 Coexistence with 3GPP systems in Europe

The E-UTRA bands allocated in Europe are Band 1, 3, 7, 8, 20, 22, 32, 33, 34, 38, 40, 42 and 43. Some of these bands were already considered for coexistence with Band 31 in the scope of the work item for LTE 450 MHz in Brazil [3] and the following ones need to be added: Band 20, 22, 32, 33, 34, 40 and 43. 
There are no co-existence issues between any of these additional bands and Band 31. There are no UE harmonic products towards Band 31 and none of Band 31 harmonic products fall into any receive band (apart from 8th harmonic in Band 43, considered as negligible).
The corresponding change for TS 36.101 to add the missing bands for European region into the spurious emission UE co-existence table is proposed in [7].

Observation 1: There are no co-existence issues between Band 31 and the following 3GPP bands: Band 20, 22, 32, 33, 34, 40 and 43.

Proposal 1: It is proposed to approve the CR to TS 36.101 Rel-12 in [7] to add the missing bands for coexistence with Band 31.
2.2 Coexistence with other adjacent systems in Europe

Coexistence with adjacent systems within the band

The carrier aggregation deployment scenario considered in [1] is intended for European countries in the case of full migration from existing systems in 450MHz band (CDMA, PMR systems) to LTE Band 31. Consequently, there is no need to address the coexistence between LTE and these systems since the related applications are planned to be carried by LTE operation in Band 31 for these countries. 
Coexistence with adjacent systems around the band

The coexistence between LTE in 450MHz band and adjacent systems around the band is analysed in ECC report [6] for broadband PPDR (Public Protection and disaster Relief). ECC working group SE7 is in charge of this report in which two sub bands are considered for LTE400, 410-430 MHz and 450-470 MHz, including Band 31 frequency range (452.5-467.5MHz). In particular, the ECC report addresses the coexistence between LTE400 and DTT (Digital Terrestrial Television) channels and the following observations are made:
On UE coexistence, the analysis in [6] (assuming UE EIRP of 37dBm) shows that the impact of LTE400 UE on DTT receiver is very limited even if the LTE400 downlink is adjacent to DTT channels as Channel 21 (470-478MHz). No UE coexistence issue is therefore expected due to interference from LTE Band 31 UE to DTT reception above 470 MHz. 
On BS coexistence, the analysis in [6] shows that there might be in some cases potential coexistence issues due to interference from LTE400 BS to DTT reception above 470 MHz. If BS regulatory requirements are defined in a later stage to address this coexistence case, additional regional requirements could be then introduced in 3GPP specification if needed, similarly to Band 20 approach. 
In conclusion, the following observation and proposal are made.  
Observation 2: 
· Regarding the coexistence between LTE Band 31 and other systems within the band, no additional coexistence requirements are needed for European countries in the case of full migration from existing systems (CDMA, PMR systems) to LTE.
· Regarding the coexistence between LTE Band 31 and other systems around the band, no additional UE coexistence requirements have been identified. If BS regulatory requirements are defined in a later stage, additional regional requirements could be then introduced in 3GPP specification.
Proposal 2: At this stage, no additional 3GPP requirements are needed to update Band 31 specification for European countries in the case of full migration from existing systems (CDMA, PMR systems) to LTE.
3. Conclusion
This contribution addresses the needed specification update for Band 31. The following observations are made:

Observation 1: There are no co-existence issues between Band 31 and the following 3GPP bands: Band 20, 22, 32, 33, 34, 40 and 43.
Observation 2: 
· Regarding the coexistence between LTE Band 31 and other systems within the band, no additional coexistence requirements are needed for European countries in the case of full migration from existing systems (CDMA, PMR systems) to LTE.
· Regarding the coexistence between LTE Band 31 and other systems around the band, no additional UE coexistence requirements have been identified. If BS regulatory requirements are defined in a later stage, additional regional requirements could be then introduced in 3GPP specification.
The following proposals are made:

Proposal 1: It is proposed to approve the CR to TS 36.101 Rel-12 in [7] to add the missing bands for coexistence with Band 31.
Proposal 2: At this stage, no additional 3GPP requirements are needed to update Band 31 specification for European countries in the case of full migration from existing systems (CDMA, PMR systems) to LTE.
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