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1	Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In RAN4#82, a WF on FDD L-band is agreed in [1]. For the own band UE-UE coexistence requirement, the following agreement was made.

· On Proposal 6: For 1475-1488 MHz, how to specify the spurious limit with a new NS should be specified determined.
· WF: Option 1 and 2 in [1] are chosen for A-MPR simulation in the next meeting and it is FFS what spurious level should be specified. Other options are not precluded. Companies are encouraged to provide their preference if any in the next meeting.
· Option 1: -32 dBm/MHz is reused, however huge A-MPR is required since the upper duplexer assumed in this band has attenuation a few dB only.
· Option 2: Taking difference of pass-loss between Band 28 and the 1.5 GHz band (6 dB at 1 meter away from the UE) into account, -26 dBm/MHz is adopted. Then, the same co-existence level as Band 28 can be guaranteed and A-MPR can be mitigated.
· Option 3: Other approaches. For example, some block edge mask is applied to avoid A-MPR for PUCCH transmission.

In this contribution, the UE coexistence requirement is studied and a possible wayforwad on the own receive band protection is proposed.

2	Discussion
The UE coexistence requirement typically uses the spurious emission level at -50 dBm/MHz as found in Table 6.6.3.2-1 of TS36.101. This level is based on the analysis in [2] to target the UE collocation scenario within 3dB noise rise of the victim’s receiver, which is 1-meter away from the aggressor UE at its maximum transmit power. However, this requirement is difficult to meet when a victim’s downlink band is in a proximity of its aggressor’s uplink. In such case, a relaxed requirement has been introduced in RAN4 in a case-by-case basis. Major FDD-FDD coexistence requirements are summarized in the following table. 

	Protection level
(dBm/MHz)
	Aggressor -> Victim bands
	Remarks

	-50
	General requirement for own band and cross band protection.
	See [2].

	-40
	Band 8 -> Band 18, 19 (for limited UL config only)
Band 18 -> Band 28 (>799MHz)
Band 19 -> Band 18, 19 (NS_08)
Band 26 -> Band 28 (>799MHz)
	Relaxed cases.

	-35
	Band 21 -> Band 11, 21 (NS_09)
	This is based on Japanese regulation originally derived from Monte Carlo analysis of LTE-WCDMA (band 21 and band XI) coexistence [3] but now applied to LTE-LTE as well.

	-32
	Band 28 -> Band 28 (lower duplexer)
Band 27 -> Band 28 (>790MHz, NS_16)
	This level is not based on coexistence analysis but on the implementation feasibility without A-MPR. [4,5]

	-27
	Band 5 -> Band 26 (<869MHz)
	This level is not based on coexistence analysis but on the implementation feasibility without A-MPR since band 5 was already specified earlier. [6]



These relaxed levels from -50dBm/MHz would not guarantee the collocation scenario mentioned above but the coexistence is still possible such as studied for band 11/21 [3].

In the option 2, a relaxation of 6dB compared to band 28 level has been proposed for L-band FDD [1]. So far RAN4 has specified the band independent generic coexistence requirement (such as -50dBm/MHz) unless we make a band specific study. Simply scaling the coexistence level using the propagation model is not a right approach as more aspects such as transmit power control shall be considered in the coexistence analysis. Furthermore, the requirement of band 28 was not based on the coexistence analysis but was simply based on UE implementation feasibility [4]. There was also a concern of using -32dBm/Hz [7] for band 28 from the coexistence point of view. Thus, the requirement of band 28 should not be applied to L-band unless a proper coexistence analysis justifies it.

The protection level of band 11 from band 21 UE is specified at -35dBm/MHz in TS36.101 using NS_09, which is based on the coexistence analysis. Therefore, this level is more reasonable because the deployment scenario of the new L-band FDD is in principle the same as band 11/21.

It is unclear without a proper coexistence analysis if the system performance degradation is acceptable for something worse than -35dBm/MHz. If a coexistence issue is found after the system is deployed, then operators need to take a certain mitigation action such as RB restriction and Pcmax. Unless we properly evaluate the coexistence requirement in this WI, we propose not to introduce a new relaxed level.

Observation 1: -35 dBm/MHz is a reasonable reference for L-band UE coexistence.

Nevertheless, this level is not possible to meet with the full RB allocation at the maximum transmit power (23dBm) for 5 MHz separation from UL to DL (i.e., higher edge of upper duplexer for uplink and lower edge of lower duplexer for downlink). Band 28 duplex gap is 10MHz. A similar example is from band 5 uplink to band 26 downlink with 10MHz separation. Thus, this is very challenging case to mitigate. To secure the own band coexistence for such a difficult case, some limitations are required. 
· System bandwidth limitation (like at most 5MHz) at the higher edge of the band.
· Resource block restriction
· A-MPR with Network Signalling

Right now, the deployment scenario of L-band FDD is not clear except for Japan. But for the cases both upper and lower duplexer are necessary in the same geographical location, it is beneficial to use the network signalling to indicate the necessity of coexistence mitigation, although the network signalling is normally intended for the cross-band coexistence.

Observation 2: Network signalling is beneficial to indicate L-band FDD own band coexistence.

For the own band UE coexistence, we proposed to use -35dBm/MHz as a protection level. Since we do not know the required channel deployment except for Japan. For supporting most restrictive case above (only 5MHz separation from UL to DL), it is required to protect the entire band. However, if we consider such a case is not commonly used, then we could only specify NS_09 and reuse it elsewhere. The lowest 0.9MHz in DL is not protected at -35dBm/MHz, but still it can be used at operator’s own risk. The feasible protection level for 1475-1475.9MHz for NS_09 can be included it in the technical report as a guidance to the interested operators but would not be necessary in TS36.101.

Proposal 1: Specify a new NS at -35 dBm/MHz for the protection of the entire band (1475-1518MHz).
Proposal 2: Reuse NS_09 also for non-Japanese deployment scenario, i.e., use -35 dBm/MHz for protection of the downlink above 1475.9MHz.

It is possible to specify both NS (a new NS in proposal 1 and NS_09 in proposal 2) so that operators can select one of the NS (or no NS) suited for their deployment options. Without NS, only the standard UE spectrum emission mask is satisfied.

A-MPR for both NS is expected very high when the uplink is near the upper edge of the band. For such cases, it is better to consider limiting the system bandwidth and/or resource block allocation than specifying all the possible configurations. The configurations requiring very high A-MPR would not be used anyway 

Proposal 3: Consider A-MPR table to simply and exclude unrealistic cases.

3	Conclusion
In this paper, we have discussed the UE coexistence requirement for the new L-band FDD. We propose considering the following options to specify the own band protection level.

Observation 1: -35 dBm/MHz is reasonable for L-band UE coexistence.
Observation 2: Network signalling is beneficial to indicate L-band FDD own band coexistence.
Proposal 1: Specify a new NS at -35 dBm/MHz for the protection of the entire band (1475-1518MHz).
Proposal 2: Reuse NS_09 also for non-Japanese deployment scenario, i.e., use -35 dBm/MHz for protection of the downlink above 1475.9MHz.
It is possible to specify only one NS or both NS. In case both NS are specified, operators can select a NS depending on their deployment options. NS_09 may have a certain risk in coexistence in non-Japanese deployment scenarios (if both lower and upper band edge is used with 5MHz UL/DL separation) but its usage is up to operators. 

Proposal 3: Consider A-MPR table to simply and exclude unrealistic cases.
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