
3GPP TSG-RAN WG4 (Radio) meeting #81
R4-1609839
Reno, US, 14 - 18 November 2016  
Source: 
Nokia
Title: 




Band 68 modifications for PPDR use in Europe
Agenda Item: 


8.32.2
Document for:
Approval
1
Introduction
Following the ECC Decision regarding PPDR use in the 700 MHz spectrum in Europe, RAN4 received an LS from CEPT [1], and replied in the meeting RAN4#80 [2]. There were further contributions in RAN4#80bis [3][4], triggering discussion on whether existing Band 68 specifications can be modified, and what the required modifications would be.
The spectrum 698-703 MHz (UL) / 753-758 MHz (DL) is allocated in some European administrations for PPDR use. This falls within 3GPP Band 68, which is defined for use in the Middle East. The most important aspect to consider in the CEPT technical conditions is the requirement to protect TV broadcasting (below 694 MHz), with an out-of-band emission limit of -42 dBm/8 MHz (under normal environmental conditions; there is a provision of -30 dBm/8 MHz that may be considered under extreme environmental conditions). The current Band 68 specification only has an emission limit of -25 dBm/8 MHz.

How the European PPDR UEs would meet the CEPT OOBE requirement is a key question. Proposed solutions so far include better RF filtering, improved PA linearity, and A-MPR.

This document presents our view on how the CEPT technical conditions would be met, and proposes the next steps in order to capture the requirements into RAN4 specifications.
2
Discussion

2.1
CEPT OOBE requirement and testing aspects

The CEPT OOBE requirement is defined in normal environmental conditions at -42 dBm/8 MHz, with a note that under extreme environmental conditions, -30 dBm/8 MHz may be considered. The current RAN5 test cases (in 36.521-1) for spurious emissions, including additional emission requirements, are run in normal conditions (temperature and operating voltage).
Adding the extreme test condition points and testing also against -30 dBm/8 MHz limit would not have a significant benefit, as it would not relax the OOBE limit at the normal conditions. Removing the normal condition test point and testing only at the extreme conditions for -30 dBm/8 MHz would not guarantee that the UE under test would meet -42 dBm/8 MHz at normal conditions.

Observation 1: The existing RAN5 test cases for spurious emissions are done in normal conditions. Therefore the RAN4 specification for OOBE limit should be -42 dBm/8 MHz.

Note that for component variation due to process and manufacturing tolerances, UE designs will need to assume the minimum guaranteed performance, regardless if the tests are done in normal or extreme conditions. During testing, the PA and duplexer will tend to heat up due to high power handling and losses, so for any temperature sensitive component (such as SAW filters), higher temperature than room temperature may need to be considered. These issues are typically taken into account in RAN4 simulations by assuming the minimum performance criteria such as minimum ACLR.
Observation 2: Minimum RAN4 UE performance requirements should be applied in the emissions studies.

Proposal 1: Assume -42 dBm/8 MHz as the OOBE limit in normal test conditions, and specify required OOBE suppression methods based on that value. In the studies, minimum RAN4 UE performance requirements should be used.
2.2
Modifications to 3GPP Band 68
Band 68 was finalized already more than half a year ago, with the general assumption that UE filter vendors would make minimum changes to their existing Band 28 lower duplexers (i.e. 5 MHz center frequency shift), allowing for the most cost-efficient solution for the market. While the -25 dBm/8 MHz OOBE limit for TV protection required some A-MPR under this filter assumption, it was still considered the best solution, as the alternative would have been to require e.g. temperature compensated filter technology.

Now, if RAN4 were to add the CEPT OOBE requirement to Band 68 specifications, this would have impact to Band 68 implementations even if they were targeted to non-European operation. Therefore, RAN4 must make sure that the impact is moderate, and can be accommodated by the original Band 68 stakeholders. If the changes would be too massive for the UE implementations, then we can expect spectrum fragmentation, so that non-European UEs will use different solutions than the European UEs. In this case, it might be best to create a new 3GPP band for Europe.
Observation 3: Any modifications to Band 68 specifications should have at most moderate impact to Band 68 UE implementations that are targeted for outside Europe.
Mainly, any non-hardware solution such as NS signaling and A-MPR, could be considered as low to moderate impact still at this stage, as this would mostly increase the development time or conformance testing time.
Based on discussions with a few filter vendors, it would seem that no Band 68 duplexers are yet available on the market. This would suggest that there is not yet a great demand for the spectrum, and actually no UE implementations exist yet. Therefore an NS/A-MPR should be possible to add to Band 68 without significant impact to existing devices.
Observation 4: It should be possible to add NS/A-MPR for the European PPDR case to Band 68, as a low-impact solution.
Since it seems Band 68 duplexers are not yet on the market, another solution to consider is to assume a steeper filter response, to suppress the OOBE below 694 MHz.

Observation 5: UE duplexer reconsideration could be a possible solution, with medium impact to Band 68.
The guard band to B68 lower edge is only 4 MHz, making a wideband 2x30 MHz duplexer potentially difficult. In the 700 MHz TR [5], none of the standard SAW filters achieved any selectivity at 694 MHz. Temperature compensation or FBAR technologies could enhance the selectivity, at an additional cost of the filter and possibly decrease in the vendors capable of manufacturing the components.
Some European countries have allocated PPDR spectrum in the Band 68 lowest 5 MHz block, and some seem to be considering the Band 28 frequencies for PPDR. European PPDR UEs would implement both Band 68 and Band 28 (for Band 28A spectrum), for interoperability reasons. For European UEs, a split duplexer could be considered to cover these frequencies (Band 68 + Band 28A), adding one degree of freedom into the design (i.e. a more narrowband duplexer for Band 68 than 2x30 MHz could be considered).
Figure 1 lists some UE duplexer options:
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Figure 1: Possible duplexer options for European PPDR equipment to cover Band 68 + Band 28A.
The idea is, that Band 28A will not be modified, and the existing Band 28A duplexers will be incorporated anyway, to comply with the CEPT OOBE requirements for 10 MHz channel bandwidth.
Option A is the regular Band 68 assumption, which as discussed earlier may have difficulty with the CEPT OOBE limit for the 5 MHz block, due to relatively wide passband. An NS/A-MPR solution would be necessary.
Option B adds a narrowband duplexer of 5 to 10 MHz, which covers the lowest portion of Band 68. The narrow filter bandwidth may be used to improve selectivity below 694 MHz. To cover the 10 and 15 MHz carriers on Band 68, the regular Band 68 duplexer must be included, for a total of 3 duplexers to cover the European frequency range.
Option C uses a 2x20 MHz duplexer for the lowest portion of Band 68, and the existing Band 28A duplexer to cover the rest of Band 68. As Band 68 can have a 15 MHz carrier anywhere within the band, the filter overlap must be 15 MHz. Some selectivity improvement may be expected from the Band 68 duplexer, compared to the standard 2x30 MHz design.

Option D uses a 2x15 MHz duplexer for the lowest portion of Band 68, and the existing Band 28A duplexer to cover the rest of Band 68. A restriction on the channel raster for 15 MHz carriers into 5 MHz blocks will be needed to Band 68 specification. Some further filter selectivity improvement above option C may be expected.

Any of these options would likely need an NS/A-MPR, but especially options C and D could prove a reasonable compromise between A-MPR and filter selectivity.

Assuming that the Arab region PPDR equipment would include Band 28 for roaming and interoperability purposes, and that the majority of commercial UEs in the Band 68 spectrum in the region would actually be Band 28 implementations, changing the Band 68 duplexer assumptions to also cover the European scenario would be feasible. Standalone Band 68 implementations would also need the Band 28A duplexer, but such devices would perhaps not exist.
Observation 6: For European Band 68 use, dual overlapping duplexers (e.g. 5 to 20 MHz of Band 68 + Band 28A) could be a reasonable compromise between filter selectivity and amount of A-MPR. Such filter configuration could also work for the Arab region, assuming that Band 68 UEs also support Band 28.
Proposal 2: For the OOBE studies, consider the dual duplexer options A, B, C, and D, as outlined in Figure 1.
3
Summary

This document discussed the Band 68 modifications and assumptions for the out-of-band emissions study. At least NS/A-MPR could be introduced to Band 68 as a low-impact solution to expand the global Band 68 market potential. As the amount of A-MPR could be too high with current Band 68 duplexer assumption, we presented alternative dual duplexer options that could enhance the Band 68 duplexer selectivity and in turn reduce the amount of A-MPR, without expensive filter technologies.

The following proposals were made:

Proposal 1: Assume -42 dBm/8 MHz as the OOBE limit in normal test conditions, and specify required OOBE suppression methods based on that value. In the studies, minimum RAN4 UE performance requirements should be used.
Proposal 2: For the OOBE studies, consider the dual duplexer options A, B, C, and D, as outlined in Figure 1.
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