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1 Introduction

In RAN4#76, co-existence studies with PHS had been intensively discussed.  As a result, table format was approved in [1] and most of detailed values left TBD.  After that, in RAN4#76-bis, A-MPR values were almost fixed but some cases were necessary to study further.  In this contribution, we provide TP for closing this topic.
2 Current Situation
2.1 Lower Band 65 UL (1920 – 1940 MHz)

Some cases (highlighted in yellow) are left FFS shown in Table 2.1-1 and Table 2.1-2.
Table 2.1-1: A-MPR proposal for 20MHz CBW with fc = 1930 MHz
	20 MHz channel bandwidth with fc = 1930 MHz

	RBstart
	0 – 23
	24 – 75
	76 – 99

	LCRB
	≥1
	≤ 24
	25 – 40
	41 – 50
	> 50
	≤ 6
	> 6

	A-MPR [dB]
	≤11
	0
	≤3
	≤5
	FFS
	≤5
	FFS


Table 2.1-2: A-MPR proposal for 15MHz CBW with fc = 1932.5 MHz
	15 MHz channel bandwidth with fc = 1932.5 MHz

	RBstart
	0 – 7
	8 – 66
	67 – 74

	LCRB
	≥1
	≤30
	31 – 54
	>54
	≤6
	>6

	A-MPR [dB]
	≤11
	0
	≤3
	FFS
	≤5
	FFS


2.2 Another Band 65 UL (1940 – 2010 MHz)

In RAN4#76, it has been already confirmed that no A-MPR is required for up to 15 MHz CBW.  In addition, 20MHz CBW case was discussed in RAN4#76-bis and two companies made observation that 1dB A-MPR is necessary to satisfy PHS co-existence requirement [2][3].  Therefore, below modification on NS_05 requirement can be done.

Table 2.2-1: Possible modification on NS_05 requirement
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_05
	6.6.3.3.1
	1
	20
	≥ 50
	≤ 1

	
	
	
	10, 15
	N/A
	N/A


3 Outcome of off-line discussion for lower Band 65 UL
For closing Region 3 study item, intensive off-line discussion has been done between companies.  As an outcome, Table 3-1 and Table 3-2 can be agreed by all of related parties.
Table 3-1: A-MPR for 20MHz CBW with fc = 1930 MHz
	20 MHz channel bandwidth with fc = 1930 MHz

	RBstart
	0 – 23
	24 – 75
	76 – 99

	LCRB
	≥1
	≤ 24
	25 – 40
	41 – 50
	> 50
	≤ 6
	> 6

	A-MPR [dB]
	≤11
	0
	≤3
	≤5
	≤10
	≤5
	≤1


Table 3-2: A-MPR for 15MHz CBW with fc = 1932.5 MHz
	15 MHz channel bandwidth with fc = 1932.5 MHz

	RBstart
	0 – 7
	8 – 66
	67 – 74

	LCRB
	≥1
	≤30
	31 – 54
	>54
	≤6
	>6

	A-MPR [dB]
	≤11
	0
	≤3
	≤5
	≤5
	≤1


4 Conclusion
In this contribution, we have studied co-existence with PHS.  Possible A-MPR table is derived and proposed to capture into TR.
Proposal: TP for TR36.861 in Section 5 should be approved.
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6.2.2.3
UE co-existence analysis to protect PHS band

6.2.2.3.1
Summary results
For the PHS protection, RAN WG4 has specified NS_05 for Band 1 UE to protect PHS band. However, lower Band 1 (1920–1940 MHz) regions had some RB allocation restrictions as shown in figure 6.2.2.3.1-1. In order to maximize efficiency of DL side, PUCCH overprovisioning was specified.  However, still lower Band 1 spectrum holder has been forced to discard UL spectra.  Therefore, introduction of new A-MPR scheme to utilize more UL spectra will be more suitable for the new band. 

A UE needs both the band number and NS value to be able to decode the maximum A-MPR that it is allowed to apply. Both are signalled by the network in the system information, wherein each NS values is associated with a frequency band indicator (e.g. 1 or 65) in multi-band signalling. This combination of NS+band number message allows for the use of the same NS value for several E-UTRA operating bands with specific A-MPR values per operating band. Thus, NS_05 can be associated to Band 1 as well as Band 65 since the same emissions requirement to protect PHS band is indicated for both these frequency ranges. 
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Figure 6.2.2.3.1-1 NS_05 for Band 1 (upper figure) and Band 65 (lower figure)
In above figure 6.2.2.3.1-1, utilization of UL spectrum with the same network signaled value (NS_05) is shown for the lower part of Band 1 and Band 65. 
Table 6.2.2.3.1-1 is the summary of A-MPR study results to protect PHS Band according to the each channel bandwidths and each guard band [7][8][9][10]. From the simulation results, we can derive the detail A-MPR Tables. 
Table 6.2.2.3.1-1: Summary of coexistence studies with PHS Band (A-MPR case)
	Channel Bandwidth [MHz]
	Parameters



	15
	Fc [MHz]
	1932.5

	
	RBstart
	0-7
	8 – 66
	67-74

	
	LCRB [RBs]
	≥1
	≤30
	31 – 54
	> 54
	≤6
	>6

	
	A-MPR [dB]
	≤11
	≤0
	≤3
	≤5
	≤5
	≤1

	
	Fc [MHz]
	≥ 1947.5

	
	RBstart
	0 – 74

	
	LCRB [RBs]
	≥1

	
	A-MPR [dB]
	0

	20
	Fc [MHz]
	1930

	
	RBstart
	0-23
	24-75
	76-99

	
	LCRB [RBs]
	≥1
	≤24
	25 – 40
	41 – 50
	> 50
	≤6
	>6

	
	A-MPR [dB]
	≤11
	≤0
	≤3
	≤5
	≤10
	≤5
	≤1

	
	Fc [MHz]
	≥ 1950

	
	RBstart
	0 – 100

	
	LCRB [RBs]
	≥50

	
	A-MPR [dB]
	≤1
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