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1 Introduction

In RAN4#76, co-existence studies with PHS have been intensively discussed.  As a result, table format was approved in [1] and most of detailed values left TBD.  In this contribution, we analyse simulation results from multiple vendors [2] – [5] and try to fix this topic.

2 Discussion

2.1 Lower Band 65 UL (1920 – 1940 MHz)

This kind of specification is categorized as UE RF but too complicated A-MPR table might lead implementation difficulty of radio scheduler.  Our motivation here is as follows;

<<Motivation>>
· Maximize spectral efficiency.

· Avoid too complicated A-MPR table for simple implementation of radio scheduler.
We have evaluated simulation results quite carefully and finally arrived at below tables for protecting PHS.

Table 2-1: 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 – 45
	> 45
	≤ 6
	> 6

	A-MPR [dB]
	≤11
	0
	≤2
	7
	≤4
	0


Table 2-2: 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 – 60
	>60
	≥1

	A-MPR [dB]
	≤11
	0
	≤3
	≤5
	≤4


One analysis should be done for simplifying A-MPR table.  In table 2-1 and 2-2, yellow highlighted regions can be found.  Simulation results from [4], it indicates that 1~2 dB A-MPR would be required.  Taking a look at Figure 2-1 which is brought from [4], when RBstart = 74 or 75/ LCRB = 4~6 is set, it is observed that 1 ~2 dB A-MPR is needed.  

However, we believe that this simulation result does not consider any rejection due to Band 65 (or Band 1) filter.  Separation between PHS and lower edge of Band 65 UL is 4.3 MHz (1915.7 MHz and 1920 MH).  Therefore, additional 1~2 dB rejection can be expected at least.  Considering above aspect, even if we consider RBstart = 74 or 75/ LCRB = 4~6 case, it would be expected that A-MPR is not needed for protecting PHS.  
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Figure 2.1-1: Simulation results for 20MHz CBW of fc = 1930 MHz from [4]
One might feel that PUCCH would be kept at RBstart = 75, so we do not have to consider about LCRB > 1.  However, although it does not happen so frequently, ideal case still exists.  Namely, when only 1 active UE dominates one eNB of Band 65, PUCCH is not required every TTI.  In this case, to utilize spectra more efficiently, it would be better to utilize all RBs as PUSCH at certain TTI.  In general, we notice that PUCCH is fixed at certain RB (in this case, RBstar = 75 is always PUCCH).  However, at certain TTI, if PUCCH is not needed, RAN1 specification allows to utilize the RB (= PUCCH RB) as PUSCH.  As a visual image, figure 2.1-2 shows specification for PHS protection A-MPR.
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Figure 2.1-2: Necessary A-MPR for protecting PHS
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.  Although 20MHz CBW case will be discussed in RAN4#76-bis, we here assume no A-MPR is needed for 20MHz CBW as temporary assumption.

Observation: For up to 15 MHz CBW, no A-MPR is required to protect PHS.  As a temporary assumption, we assume no A-MPR for 20 MHz CBW case as well.
3 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 – 60
	> 60
	>1

	
	A-MPR [dB]
	≤11
	≤0
	≤3
	≤5
	≤4

	
	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 – 45
	> 45
	≤6
	>6

	
	A-MPR [dB]
	≤11
	≤0
	≤2
	≤7
	≤4
	0

	
	Fc [MHz]
	≥ 1950

	
	RBstart
	0 – 100

	
	LCRB [RBs]
	≥1

	
	A-MPR [dB]
	[0]



[End of TP]
RBstart = 74 or 75 


LCRB = 4 ~ 6








