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1.0 Introduction 

During the RAN Plenary meeting #59 in Vienna Austria, a study item was approved [1] to extend the spectrum covered by the work item LTE_FDD_1670_US. The downlink spectrum covered by this study item is 1670 to 1680 MHz, and the uplink band coincides with band 24 UL from 1626.5 to 1660.5 MHz. 
In this contribution, we are addressing some of the specific issues for this band to be included in TR 36.844.

2.0 Discussion  
This document presents a TP for Sections 6, 7, and 8 in TR36.844, outlining some of the specific issues for this band.
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------------- Start of TP------------------

<First Modification>

6
List of band specific issues for LTE FDD in 1670-1680MHz and band 24 UL 

· General issues
· Co-existence with nearby 3GPP bands

· Co-existence with band 24

· E-UTRA issues
· UE Duplexer

· Potential receiver desensitization due to UL TX noise 

· Potential device receiver overload due to its UL TX power

· UE REFSENS

· MSR issues

<Next modification>
7
General Issues
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Figure 7.1: Proposed Band including B24 UL
The LTE deployment in this band will adhere to all 3GPP terrestrial out-of-band requirements for spurious emissions including those for UE, eNB, and UE-to-UE emissions as will be defined in 3GPP TS 36.101, TS 36.104, 3GPP TS 25.101, and other relevant documents. 

The downlink spectrum covered by this study item is 1670 to 1680 MHz, and the uplink band coincides with band 24 UL from 1626.5 to 1660.5 MHz. The UL band includes two separate 10 MHz carriers, one from 1627.5 to 1637.5 MHz, and the second from 1646.7 to 1656.7 MHz. This configuration is depicted in Figure 7.1.

As depicted in Figure 7.2, the band would consider both 5 MHz and 10 MHz channel bandwidths. The 5 MHz deployment is considered for the markets with exclusion zone requirements to coordinate with weather services in 1675-1680 MHz. 

The choices under study for 10 MHz pairing are H and F, H and G as depicted in Figure 7.2. The distance between the UL and DL edges of the proposed band for 10 MHz carrier is as small as 13.3 MHz (1670-1656.7=13.3 MHz). The pass-band is 10 MHz, with a UL-DL distance of either 23.3 MHz or 42.5 MHz, depending on selected pairing option. These requirements may be challenging, but are not without precedence in 3GPP RAN4.  For example, bands 8, 26, and 28 have duplexing gap of 10 MHz, band 12 has the duplexing gap of 13 MHz, and 15 MHz for band 25. The corresponding gaps for 5 MHz pass-band are 18.3 MHz (1670 - 1651.7=18.3 MHz) or 37.5 MHz (1670 – 1632.5=37.5 MHz). 
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Figure 7.2: Proposed UL & DL Pairing
7.1
Co-existence with band 24

Due to the proximity of this proposed downlink spectrum with band 24 uplink (1626.5-1660.5), the co-existence issues between these two bands have to be studied. In order to manage the interference from band 24 UEs to the UEs receiving DL signal at 1670-1680 MHz, the OOBE from B24 into this downlink band needs to be reduced.  If a new OOBE limit is needed for band 24 UEs to protect the receivers at this band, new Network Signaling (NS) could also be devised, potentially. 

<Next modification>
8
Study of E-UTRA specific issues
8.1
UE Special Issues for Pairing Upper UL Carrier

If the upper UL carrier is paired with the DL carrier, the UE Rx filter in the duplexer (pass-band of 1670 – 1680 MHz) has to sufficiently attenuate uplink transmissions from 1646.7-1656.7 MHz at a separation of 13.3 MHz from the downlink. The UE TX filter in the duplexer must sufficiently suppress adjacent channel emissions into the downlink band, from an emission 13.3 MHz away. This demanding rejection requirement of the duplexer might impact the insertion loss of both TX and RX filters. 

To this, end some issues have to be addressed, including the followings:

1. Potential receiver desensitization (at 1670-1680 MHz) due to UL TX noise. 

2. Potential device receiver overload due to its UL TX power
3. OOBE and 3rd order Intermodulation products from UL aggressor band into victim DL band (M2M case).

The same issue applies to two devices using this band in proximity (say 1- 5m separation), one receiving downlink signal in 1670-1680MHz, and another one transmitting uplink signal in 1646.7-1656.7MHz. 

As a result, overload, receiver desensitization, OOBE, and duplexer design have to be studied for this band.  

8.1.1
Potential receiver desensitization due to UL TX noise

8.1.2
Potential device receiver overload due to its UL TX power

8.1.3
Mobile to Mobile OOBE Effect

8.2
UE Special Issues for Pairing Lower UL Carrier 

If the lower UL carrier is paired with the DL carrier, the UL-DL gap is 32.5 MHz (1670 – 1637.5=32.5 MHz) for the 10 MHz carrier, and 37.5 MHz (1670 – 1632.5=37.5 MHz) for 5 MHz carrier. Consequently the duplexer design is not as critical as the case where the upper UL carrier is used. A typical 50dB TX-RX isolation would be enough to achieve the nominal expected performance. However, in this case the mobile to mobile OOBE form an aggressor UL TX UE in 1646.7-1656.7 MHz into a victim DL RX UE in 1670-1680 MHz could be problematic, and must be studied. 

8.2.1
Mobile to Mobile OOBE Effect

8.3
UE REFSENS

The potential impact of small duplexing gap and duplex filter design, if the upper UL carrier is paired, and the M2M OOBE if the lower carrier is paired, on UE DL Receive Sensitivity (PREFSENS) need to be analyzed. 

<End of modifications>
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