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1.	Introduction
The work item on High-power UE operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, Band 13, Band n5, Band n13, and Band n71 was approved at TSG RAN#92-e [1]. One of the objectives of this work item is: ‘Coexistence studies between HPUE in Band 5 and adjacent channel public safety operation in the same geographical area’.
This contribution provides some discussion on this objective, and a text proposal to record the discussion into the TR 37.828 [2] of this work item.

2.	Discussion
[bookmark: _Hlk85030408]Coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation have been performed under the completed study item on Extending 850 [3], and corresponding simulation results and conclusion have been recorded in the approved TR 37.806 [4].
The band plan within the 600 – 900 MHz frequency range in the USA and the corresponding 3GPP operating bands are shown in figure 1 below.
[image: ]
Figure 1: Band plan within the 600 – 900 MHz frequency range in the USA
[bookmark: _Hlk92482776]It can be seen from figure 1 that Band 26 is an extended band of Band 5, and the coexistence scenarios between an UE aggressor in Band 5 to the adjacent channel public safety operation are much alike to the scenarios between an UE aggressor in Band 26 to the adjacent channel public safety operation (except Band 5 uplink frequency band is 5 MHz narrower than Band 26 and thus 5 MHz further away from the adjacent channel public safety uplink frequency band). Therefore, the simulation results and conclusion in TR 37.806 [4] for coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation can be used as references for the coexistence studies between HPUE in LTE Band 5 and adjacent channel public safety operation.
For NR operation, it can be found in TS 38.101-1 [5] that Band n5 has no larger than 20 MHz UE uplink channel bandwidth. Furthermore, it has been agreed in the reply LS to ITU-R WP5D [6] that there is no beamforming assumed for BS and UE below 1.7 GHz. Considering these two factors, the differences between the LTE and NR simulation results were agreed to be minor and no new coexistence simulation were performed for High-power UE Vs NR operation for fixed-wireless/vehicle-mounted use cases in Band n5. Therefore, the simulation results and conclusion in TR 37.806 [4] for coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation can also be used as references for the coexistence studies between HPUE in NR Band n5 and adjacent channel public safety operation.
For public safety operation, system coverage (in turn of system outage or receiver desensitization) is an important performance metric to be considered and was used as the performance metric of the simulation results in TR 37.806 [4] for coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation. Satisfactory coexistence between two communication systems in the same geographical area normally depends on two main criteria:
1) The interfering transmitter out of band emission (OOBE) received by the affected receiver is sufficiently below this affected receiver noise floor.
2) The total interfering carrier power attenuated by the affected receiver radio frequency (RF), intermediate frequency (IF), and base band (BB) filters is sufficiently below the affected receiver noise floor.
For coexistence between 23dBm UE in Band 26 and adjacent channel public safety operation, criterion 1 above is handled in TS 36.101 [7] and TS 38.101-1 [5] with the Band 26 UE 30dB ACLR and NS_12/13/14/15 network signaling (NS_12 with -42 dBm/6.25 kHz emission limit at 806-813.5 MHz, NS_13/14 with -42 dBm/6.25 kHz emission limit at 806-816 MHz, NS_15 with -53 dBm/6.25 kHz emission limit at 851-859 MHz) in the geographical area where it is required, to ensure the Band 26 UE OOBE received by the affected adjacent channel public safety receiver is sufficiently below this affected receiver noise floor.
On the other hand, criterion 2 above was not the focus of the simulation results and conclusion in TR 37.806 [4] for coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation, as it was considered less decisive compared to criterion 1 for satisfactory coexistence. For example, a 76 dB selectivity for PSNB portable device receiver (at 851-859 MHz) against the interfering Band 26 UE carrier power (at 814-849 MHz) would mean (23-76=) -53 dBm attenuated Band 26 UE carrier power, which is equal to the Band 26 UE OOBE received by the NBPS portable device receiver. Given that 72 dB ACS is agreed as system parameter for PSNB portable device [8], it is reasonable to assume higher selectivity for PSNB portable device against the interfering Band 26 UE carrier power which is at least 2 MHz away from the NBPS portable device receive frequency band. Therefore, it was reasonable to assume criterion 2 is less decisive compared to criterion 1 for satisfactory coexistence between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation.
If 37dB ACLR (the same as specified for HPUE in other bands) and the emission requirements with NS_12/13/14/15 network signaling are specified in TS 36.101 [7] and TS 38.101-1 [5] for HPUE in Band 5 and Band n5, respectively, then the Band 5/n5 HPUE OOBE received by the affected adjacent channel public safety receiver will be similar to that from 23dBm UE in Band 26, and thus criterion 1 above is handled.
On the other hand, higher UE carrier power in Band 5/n5 (compared to 23dBm) would require higher selectivity for affected adjacent channel public safety receiver against the interfering UE carrier power (dB per dB compared to 23 dBm) for criterion 2 above. For example, a (31+53=) 84 dB selectivity is required to make the attenuated HPUE carrier power equal to the Band 5/n5 HPUE OOBE received by the NBPS portable device receiver. Therefore, implementation of the public safety receiver (especially for the portable device) will determine whether criterion 2 is less decisive compared to criterion 1 and thus satisfactory coexistence between HPUE in Band 5/n5 and adjacent channel public safety operation can be ensured.

3.	Conclusion
This contribution has provided some discussion on the coexistence studies between HPUE in Band 5 and adjacent channel public safety operation in the same geographical area, and a text proposal is provided below to record the discussion into the TR 37.828 [2] of this work item.

4.	Text proposal
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-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
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-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	RP-201261, “New SID on high-power UE operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71", U.S. Cellular.
[3]	3GPP TR 37.880: “High-power UE operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71".
[4]	3GPP TR 36.837: "Public safety broadband high power User Equipment (UE)".
[5]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[6]	3GPP R4-2008924: " LS on Parameters of terrestrial component of IMT for sharing and compatibility studies in preparation for WRC-23 (below 5 GHz)", Ericsson.
[7]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[8]	3GPP TR 37.806: "Extending 850 MHz study Technical Report".
[9]	3GPP R4-2008924: " LS on Parameters of terrestrial component of IMT for sharing and compatibility studies in preparation for WRC-23 (below 5 GHz)", Ericsson.
<Next change>
5.1.4	Band 5 High-power UE Vs Public Safety operation
It can be seen from figure 5.1.1-1 that Band 26 is an extended band of Band 5, and the coexistence scenarios between an UE aggressor in Band 5 to the adjacent channel public safety operation are much alike to the scenarios between an UE aggressor in Band 26 to the adjacent channel public safety operation (except Band 5 uplink frequency band is 5 MHz narrower than Band 26 and thus 5 MHz further away from the adjacent channel public safety uplink frequency band). Therefore, the simulation results and conclusion in TR 37.806 [8] for coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation can be used as references for the coexistence studies between HPUE in LTE Band 5 and adjacent channel public safety operation.
For NR operation, it can be found in TS 38.101-1 [5] that Band n5 has no larger than 20 MHz UE uplink channel bandwidth. Furthermore, it has been agreed in the reply LS to ITU-R WP5D [9] that there is no beamforming assumed for BS and UE below 1.7 GHz. Considering these two factors, the differences between the LTE and NR simulation results were agreed to be minor and no new coexistence simulation were performed for High-power UE Vs NR operation for fixed-wireless/vehicle-mounted use cases in Band n5. Therefore, the simulation results and conclusion in TR 37.806 [8] for coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation can also be used as references for the coexistence studies between HPUE in NR Band n5 and adjacent channel public safety operation.
For public safety operation, system coverage (in turn of system outage or receiver desensitization) is an important performance metric to be considered and was used as the performance metric of the simulation results in TR 37.806 [8] for coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation. Satisfactory coexistence between two communication systems in the same geographical area normally depends on two main criteria:
1) The interfering transmitter out of band emission (OOBE) received by the affected receiver is sufficiently below this affected receiver noise floor.
2) The total interfering carrier power attenuated by the affected receiver radio frequency (RF), intermediate frequency (IF), and base band (BB) filters is sufficiently below the affected receiver noise floor.
For coexistence between 23dBm UE in Band 26 and adjacent channel public safety operation, criterion 1 above is handled in TS 36.101 [7] and TS 38.101-1 [5] with the Band 26 UE 30dB ACLR and NS_12/13/14/15 network signaling (NS_12 with -42 dBm/6.25 kHz emission limit at 806-813.5 MHz, NS_13/14 with -42 dBm/6.25 kHz emission limit at 806-816 MHz, NS_15 with -53 dBm/6.25 kHz emission limit at 851-859 MHz) in the geographical area where it is required, to ensure the Band 26 UE OOBE received by the affected adjacent channel public safety receiver is sufficiently below this affected receiver noise floor.
On the other hand, criterion 2 above was not the focus of the simulation results and conclusion in TR 37.806 [8] for coexistence studies between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation, as it was considered less decisive compared to criterion 1 for satisfactory coexistence. For example, a 76 dB selectivity for PSNB portable device receiver (at 851-859 MHz) against the interfering Band 26 UE carrier power (at 814-849 MHz) would mean (23-76=) -53 dBm attenuated Band 26 UE carrier power, which is equal to the Band 26 UE OOBE received by the NBPS portable device receiver. Given that 72 dB ACS is agreed as system parameter for PSNB portable device [3], it is reasonable to assume higher selectivity for PSNB portable device against the interfering Band 26 UE carrier power which is at least 2 MHz away from the NBPS portable device receive frequency band. Therefore, it was reasonable to assume criterion 2 is less decisive compared to criterion 1 for satisfactory coexistence between 23 dBm UE in LTE Band 26 and adjacent channel public safety operation.
If 37dB ACLR (the same as specified for HPUE in other bands) and the emission requirements with NS_12/13/14/15 network signaling are specified in TS 36.101 [7] and TS 38.101-1 [5] for HPUE in Band 5 and Band n5, respectively, then the Band 5/n5 HPUE OOBE received by the affected adjacent channel public safety receiver will be similar to that from 23dBm UE in Band 26, and thus criterion 1 above is handled.
On the other hand, higher UE carrier power in Band 5/n5 (compared to 23dBm) would require higher selectivity for affected adjacent channel public safety receiver against the interfering UE carrier power (dB per dB compared to 23 dBm) for criterion 2 above. For example, a (31+53=) 84 dB selectivity is required to make the attenuated HPUE carrier power equal to the Band 5/n5 HPUE OOBE received by the NBPS portable device receiver. Therefore, implementation of the public safety receiver (especially for the portable device) will determine whether criterion 2 is less decisive compared to criterion 1 and thus satisfactory coexistence between HPUE in Band 5/n5 and adjacent channel public safety operation can be ensured.
<End of change>
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