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1 Introduction

NS_05 modification was agreed in RAN4#77 and approved in RAN#70.  This modification was introduced into Rel-12 and Rel-13.  Corresponding CRs can be found in [1] and [2], respectively. However, some companies noticed ambiguity of requirements so further clarifications would be needed.  In this contribution, we will visit issues to be solved, after that, necessary solutions are suggested.  If RAN4 can accept changes suggested in this contribution, corresponding CRs can be found in [3] – [7].
2 Where do we have to clarify?
2.1 Issue (1): When no A-MPR applies, 
As one can see, TS36.101 does not specify all of possible operations in Japan.  For example, fc = 1927.5 MHz with 15MHz CBW case has not studied in RAN4 therefore no A-MPR applies to protect PHS from Band 1 UL.  Taking look at corresponding requirements in TS36.101 below;

<Start of Subtraction from TS36.101>
Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	6.6.2.1.1
	Table 5.5-1
	1.4, 3, 5, 10, 15, 20
	Table 5.6-1
	N/A

	...
	
	
	
	

	NS_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50
	≤ 1 (NOTE1)

	
	
	
	15, 20
	Table 6.2.4-18 (NOTE2)

	...
	
	
	
	
	

	NOTE 1
Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned, where channel BW is as defined in subclause 5.6.  For 10MHz channel bandwidth whose carrier frequency is larger than or equal to 1945 MHz or 15 MHz channel bandwidth whose carrier frequency is larger than or equal to 1947.5 MHz, no A-MPR applies.

NOTE2
Applicable when carrier frequency is 1932.5 MHz for 15MHz channel bandwidth or 1930 MHz for 20MHz channel bandwidth case.


<End of Subtraction from TS36.101>
NOTE1 and NOTE2 only mention “When A-MPR applies (to protect PHS)”.  Therefore, operational scenarios which are not mentioned here might cause problem because current TS36.101 does not specify anything when no A-MPR applies, 
According to Section 6.6.3.3.1, when NS_05 is indicated in the cell, co-existence requirements with PHS shall be always met (below -41 dBm/300kHz @ 1884.5 – 1915.7 MHz).  On the other hand, Table 6.2.4-1 does not cover all of possible operational scenarios.  Therefore, it is unclear whether UE can meet PHS co-existence requirement when no A-MPR applies.  Of course, experts in RAN4 can easily imagine that when no A-MPR applies, PHS co-existence requirements cannot be met.  However, TS36.101 is referred by people over the world so this kind of ambiguity should be clarified.
Observation 1: Current TS36.101 specifies only when A-MPR applies to protect PHS.  Therefore, it is unclear whether Band 1 UE can meet co-existence requirements with PHS when no A-MPR applies.
Proposal 1: It should be clarified that necessary A-MPR for satisfying PHS co-existence requirements is “FFS” when operational scenarios is not specified in Sub-clause 6.2.4 of TS36.101.
2.2 Issue (2): Versioning bit requirement is separated 

When one takes a look at only Table 6.2.4-1, there is no mentioning regarding versioning bit in Annex H.  What is worse, Annex H is separated word document from Sub-clause 6.2.4.  Possible concern from KDDI is possibility that some UE vendors might forget to set necessary bit as 1 (in this case, 1st bit of modifiedMPRbehavior. Therefore, it is more accommodating to add guidance to Annex H in Table 6.2.4-1.  Note that if necessary bit is not configured as 1, eNB considers the UE as legacy terminal and Resource Block scheduling would be based on up to Ver.12.9.0 of TS36.101.
Observation 2: There is possibility that some UE vendors might forget to set necessary bit as 1 to indicate compliance with modified NS_05 requirements.
Proposal 2: Guidance to Annex H should be added in Table 6.2.4-1.
2.3 Issue (3): Difficulties to understand specification 

Through offline discussion, it seems that several companies feel current specifications a little complex. In order to solve this aspect, it is one of solutions to reform tables for NS_05 requirements.  If majority of RAN4 can agree to do so, it might be beneficial to make much bigger changes.
Observation 3: It seems several companies feel current specification to be complex to understand.
Proposal 3: If RAN4 can shares necessity to reform tables for NS_05, contents in section 5.1 of this contribution should be considered.
3 Conclusion

In this contribution, we raised that further clarifications would be necessary for NS_05 requirements.  According to Observation 1 and Observation 2 in Section 2.1 and 2.2 respectively, we propose following two things;
Proposal 1: It should be clarified that necessary A-MPR for satisfying PHS co-existence requirements is “FFS” when operational scenarios is not specified in Sub-clause 6.2.4 of TS36.101.
Proposal 2: Guidance to Annex H should be added in Table 6.2.4-1.

Proposal 3: If RAN4 can shares necessity to reform tables for NS_05, contents in section 5.1 of this contribution should be considered.
In section 5.1, we show one possible solution to solve Issue (1) and (2).  Corresponding CRs can be found [3] – [7].  If RAN4 can agree modification at least in section 5.1, [3] – [7] will be agreed.  If RAN4 cannot agree modification in Section 5, [3] and [6] would be revised.  Mirror CRs [4] [5] [7] will be submitted according to discussion in [3] and [6].

In section 5.2, larger draft change request can be found.  This seems to be clearer than changes in Section 5.1 but some people might feel concern.  
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5 Annex: How to clarify Table 6.2.4-1?  (This section is NOT for approval.)
5.1 Necessary changes based on Proposal 1 and Proposal 2
<Start of Subtraction from TS36.101>
6.2.4
UE maximum output power with additional requirements

Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power as specified in Table 6.2.2-1. Unless stated otherwise, an A-MPR of 0 dB shall be used. 

For UE Power Class 1 and 3 the specific requirements and identified subclauses are specified in Table 6.2.4-1 along with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified below in Table 6.2.4.-1 to 6.2.4-15 are in addition to the allowed MPR requirements specified in subclause 6.2.3.

Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	6.6.2.1.1
	Table 5.5-1
	1.4, 3, 5, 10, 15, 20
	Table 5.6-1
	N/A

	NS_03
	6.6.2.2.1
	2, 4,10, 23, 25, 35, 36
	3
	>5 
	≤ 1

	
	
	
	5
	>6
	≤ 1

	
	
	
	10
	>6
	≤ 1

	
	
	
	15
	>8
	≤ 1

	
	
	
	20
	>10
	≤ 1

	NS_04
	6.6.2.2.2, 6.6.3.3.19
	41
	5, 10, 15, 20
	Table 6.2.4-4

	NS_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50
	≤ 1 (NOTE1)

	
	
	
	15, 20
	Table 6.2.4-18 (NOTE2)

	NS_06
	6.6.2.2.3
	12, 13, 14, 17
	1.4, 3, 5, 10
	Table 5.6-1
	N/A

	NS_07
	6.6.2.2.3

6.6.3.3.2
	13
	10
	Table 6.2.4-2

	NS_08
	6.6.3.3.3
	19
	10, 15
	> 44
	≤ 3

	NS_09
	6.6.3.3.4
	21
	10, 15
	> 40
	≤ 1

	
	
	
	
	> 55
	≤ 2

	NS_10
	
	20
	15, 20
	Table 6.2.4-3

	NS_11
	6.6.2.2.1 6.6.3.3.13
	23
	1.4, 3, 5, 10, 15, 20
	Table 6.2.4-5

	NS_12
	6.6.3.3.5
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-6

	NS_13
	6.6.3.3.6
	26
	5
	Table 6.2.4-7

	NS_14
	6.6.3.3.7
	26
	10, 15
	Table 6.2.4-8

	NS_15
	6.6.3.3.8
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-9

Table 6.2.4-10

	NS_16
	6.6.3.3.9
	27
	3, 5, 10
	Table 6.2.4-11, Table 6.2.4-12, Table 6.2.4-13

	NS_17
	6.6.3.3.10
	28
	5, 10
	Table 5.6-1
	N/A

	NS_18
	6.6.3.3.11
	28
	5
	≥ 2
	≤ 1

	
	
	
	10, 15, 20
	≥ 1
	≤ 4

	NS_19
	6.6.3.3.12
	44
	10, 15, 20
	Table 6.2.4-14

	NS_20
	6.2.2

6.6.2.2.1

6.6.3.3.14
	23
	5, 10, 15, 20
	Table 6.2.4-15

	NS_21
	6.6.2.2.1 6.6.3.3.15
	30
	5, 10
	Table 6.2.4-16

	NS_22
	6.6.3.3.16
	42, 43
	5, 10, 15, 20
	Table 6.2.4-17

	NS_23
	6.6.3.3.17
	42, 43
	5, 10, 15, 20
	N/A

	...
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-

	NOTE 1
Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned, where channel BW is as defined in subclause 5.6.  For carriers below this frequency, other than those specified in Table 6.2.4-18, the allowed A-MPR is FFS. For 10MHz channel bandwidth whose carrier frequency is larger than or equal to 1945 MHz or 15 MHz channel bandwidth whose carrier frequency is larger than or equal to 1947.5 MHz, no A-MPR applies. To indicate compliance of A-MPR for NS_05 requirements, necessary bit shall be set as specified in Annex H.1.
NOTE2
Applicable when carrier frequency is 1932.5 MHz for 15MHz channel bandwidth or 1930 MHz for 20MHz channel bandwidth case.


<End of Subtraction from TS36.101>
5.2 Necessary changes based on Proposal 3

<Start of Subtraction from TS36.101>
6.2.4
UE maximum output power with additional requirements

Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power as specified in Table 6.2.2-1. Unless stated otherwise, an A-MPR of 0 dB shall be used. 

For UE Power Class 1 and 3 the specific requirements and identified subclauses are specified in Table 6.2.4-1 along with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified below in Table 6.2.4.-1 to 6.2.4-15 are in addition to the allowed MPR requirements specified in subclause 6.2.3.

Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	6.6.2.1.1
	Table 5.5-1
	1.4, 3, 5, 10, 15, 20
	Table 5.6-1
	N/A

	NS_03
	6.6.2.2.1
	2, 4,10, 23, 25, 35, 36
	3
	>5 
	≤ 1

	
	
	
	5
	>6
	≤ 1

	
	
	
	10
	>6
	≤ 1

	
	
	
	15
	>8
	≤ 1

	
	
	
	20
	>10
	≤ 1

	NS_04
	6.6.2.2.2, 6.6.3.3.19
	41
	5, 10, 15, 20
	Table 6.2.4-4

	
	
	
	
	
	

	
	
	
	
	

	NS_051
	6.6.3.3.1
	1
	5, 10, 15, 20
	Table 6.2.4-18a, 6.2.4-18b

	NS_06
	6.6.2.2.3
	12, 13, 14, 17
	1.4, 3, 5, 10
	Table 5.6-1
	N/A

	NS_07
	6.6.2.2.3

6.6.3.3.2
	13
	10
	Table 6.2.4-2

	NS_08
	6.6.3.3.3
	19
	10, 15
	> 44
	≤ 3

	NS_09
	6.6.3.3.4
	21
	10, 15
	> 40
	≤ 1

	
	
	
	
	> 55
	≤ 2

	NS_10
	
	20
	15, 20
	Table 6.2.4-3

	NS_11
	6.6.2.2.1 6.6.3.3.13
	23
	1.4, 3, 5, 10, 15, 20
	Table 6.2.4-5

	NS_12
	6.6.3.3.5
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-6

	NS_13
	6.6.3.3.6
	26
	5
	Table 6.2.4-7

	NS_14
	6.6.3.3.7
	26
	10, 15
	Table 6.2.4-8

	NS_15
	6.6.3.3.8
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-9

Table 6.2.4-10

	NS_16
	6.6.3.3.9
	27
	3, 5, 10
	Table 6.2.4-11, Table 6.2.4-12, Table 6.2.4-13

	NS_17
	6.6.3.3.10
	28
	5, 10
	Table 5.6-1
	N/A

	NS_18
	6.6.3.3.11
	28
	5
	≥ 2
	≤ 1

	
	
	
	10, 15, 20
	≥ 1
	≤ 4

	NS_19
	6.6.3.3.12
	44
	10, 15, 20
	Table 6.2.4-14

	NS_20
	6.2.2

6.6.2.2.1

6.6.3.3.14
	23
	5, 10, 15, 20
	Table 6.2.4-15

	NS_21
	6.6.2.2.1 6.6.3.3.15
	30
	5, 10
	Table 6.2.4-16

	NS_22
	6.6.3.3.16
	42, 43
	5, 10, 15, 20
	Table 6.2.4-17

	NS_23
	6.6.3.3.17
	42, 43
	5, 10, 15, 20
	N/A

	...
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-

	NOTE 1
To indicate compliance of A-MPR for NS_05 requirements, necessary bit shall be set as specified in Annex H.1.
NOTE2
Void


Table 6.2.4-18a: A-MPR for "NS_05"
	Channel bandwidth [MHz]
	
	Parameters

	5
	Fc [MHz]
	Fc<1927.5
	Fc≥1927.5

	
	LCRB [RBs]
	FFS
	1 - 25

	
	A-MPR [dB]
	FFS
	0

	10
	Fc [MHz]
	Fc<1934.7
	1934.7 < Fc < 1945
	Fc≥1945

	
	LCRB [RBs]
	FFS
	1 – 49
	50
	1 - 50

	
	A-MPR [dB]
	FFS
	0
	1
	0

	15
	Fc [MHz]
	Fc<1942.21
	1942.2 < Fc < 1947.5
	Fc≥1947.5

	
	LCRB [RBs]
	FFS
	1 – 49
	50 – 75
	1 - 75

	
	A-MPR [dB]
	FFS
	0
	1
	0

	20
	Fc [MHz]
	Fc < 1949.72
	Fc≥1949.75

	
	LCRB [RBs]
	FFS
	1 – 49
	≥ 50

	
	A-MPR [dB]
	FFS
	0
	≤ 1

	NOTE 1
For Fc = 1932.5 MHz, see Table 6.2.4-18b.

NOTE 2
For Fc = 1930 MHz, see Table 6.2.4-18b. 


Table 6.2.4-18b: A-MPR for "NS_05"
	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

	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


<End of Subtraction from TS36.101>
<Editor’s Note> draft Change Request is elaborated based on Rel-12 version of specification.  For Rel-13, Band 65 should be also considered.
