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1 Introduction
In this document we present our proposal on the UE RF requirements for section 5 of TS36.101 (Operating bands and channel arrangements). In section 2 we provide some background, section 4 a text proposal for D2D TR section 5 and in section 5 a TP for D2D TR Annex A. Note we use the term ProSe instead of D2D for Annex A.

2 Background / Proposal 
In this section we review the current requirements from TS36.101 section 5 (using the same subclause numbering) of indentifying the requirements that may be impacted by D2D (ProSe) . We also propose new subclauses that may be needed or modified which are highlighted in red.

	5
	Operating bands and channel arrangement

	5.1
	General
	

	5.2
	Void
	

	5.3
	Void
	

	5.4
	Void
	

	
5.5
	Operating bands
	

	5.5A
	Operating bands for CA
	

	5.5B
	Operating bands for UL-MIMO
	

	5.5C
	Operating bands for ProSe
	


Proposal 
1. See proposal TP proposal in R4-14xxx for section 5 and Annex A. 
2. Rationale 
a) The operating bands for ProSe_discovery and ProSe_communications should be separately defined. 
b) It is proposed that operating bands for ProSe_communications and ProSe_discovery should be in brackets to indicate which bands are prioritised pending completion of outstanding RF requirements 

	5.6
	Channel bandwidth
	

	5.6.1
	Channel bandwidths per operating band
	

	5.6A
	Channel bandwidth for CA
	

	5.6A.1
	Channel bandwidths per operating band for CA
	

	5.6B
	Channel bandwidth for UL-MIMO
	

	5.6B.1
	Void
	

	5.6C
	Channel bandwidth for ProSe
	


Proposal 
1. The supported channel bandwidths should be specified in a new subclause 5.6C.
2. Rationale
a. Current focus in terms of analysis and simulations are based on 10MHz channel bandwidth. 
b. Resource pool has yet to be defined but would be expected to be based on 10MHz as baseline
c. The specified channel bandwidth would need to take into account in-band interference and would be expected to be based on 10MHz baseline 
d. Additional channel bandwidth can be specified as the work progress to consider impact of other RF requirements which are in progress
e. It is proposed that channel bandwidths for D2D_discovery and D2D_communications are specified in separate tables in brackets pending completion of other RF aspects.
f. It is proposed this to prioritize should be specified as 10MHz for both D2D_discovery and D2D_communications. in separate tables in brackets pending completion of other RF aspects 
g. It is proposed that all channel BWs (1.4 MHz through 20MHz as currently supported per E-UTRA band) for D2D_discovery.

	5.7
	Channel arrangement
	

	5.7.1
	Channel spacing
	

	5.7.1A
	Channel spacing  for CA
	

	5.7.2
	Channel raster
	

	5.7.2A
	Channel raster for CA
	

	5.7.3
	Carrier frequency and EARFCN
	


Proposal 
1. We need to add a note to Table 5.7.3-1: E-UTRA channel number  or a new subclause  5.7.3C to indicate the URFCN for the DL for ProSe 
2. Rationale 
a. To indicate for ProSe  the same  EARFCN UL number as specified for the corresponding E-UTRA band is also specified for the DL in the case of ProSe
b. Propose a new note to Table 5.7.3-1 ;  NOTE 3:   For ProSe the corresponding UL channel number are also specified for the DL for the associated ProSe operating bands i.e. ProSE_FUL = FUL and ProSE_FDL = FUL  
	5.7.4
	TX–RX frequency separation
	

	5.7.4A
	TX–RX frequency separation for CA
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4 TP for D2D TR 36.XXX V0.0.3 (2014-05) section 5

------------------------ START OF TP -------------------------

5	Deployment and co-existence studies 

5.1	General

5.3	Channel bandwidth
Background
E-UTRA supports both flexibility bandwidths smaller than 5 MHz i.e.1.4MHz and 3MHz and scalable bandwidths of 5, 10, 15 and 20MHz. Data is allocated to the UEs in terms of resource blocks, i.e. one UE can be allocated integer multiples of one resource block in the frequency domain. In uplink, data is allocated in multiples of one resource block. Both D2D_discovery and D2D_communications assume a maximum signal bandwidth of 2RB 

D2D channel bandwidth 
Channel bandwidths defined in TR36.843 Table A2.1.1-1 assume a 10MHz allocation for both UL and DL for FDD (20MHz for TDD) for both the general and Public Safety scenarios.  It is proposed to prioritize 10MHz channel bandwidth for D2D_communications, and all existing channel BWs per E-UTRA band be baseline for D2D_discovery. For D2D_communications, other channel bandwidths are FFS. 

Table 5.3-1:  E-UTRA band / D2D_discovery channel bandwidth

	E-UTRA band / D2D_discovery channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	[  ]
	
	
	[Yes] 1
	[Yes] 1
	[Yes] 1
	[Yes] 1

	
	
	
	
	
	
	

	NOTE 1: If currently supported for the E-UTRA band.



Table 5.3-2:  E-UTRA band / D2D_communications channel bandwidth

	E-UTRA band / D2D_communications channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	[  ]
	
	
	
	[Yes]
	
	

	
	
	
	
	
	
	

	






[bookmark: _GoBack]------------------------ END OF TP -------------------------

5 TP for D2D TR 36.XXX V0.0.3 (2014-05) Annex A

------------------------ START OF TP -------------------------
[bookmark: _Toc388615138]5.6B	Channel bandwidth for UL-MIMO
The requirements specified in subclause 5.6 are applicable to UE supporting UL-MIMO.
[bookmark: _Toc368026203][bookmark: _Toc388615139]5.6B.1	Void
5.6C	Channel bandwidth for ProSe
The ProSe combination of channel bandwidths and operating bands is shown in Table 5.6C-1 and Table 5.6C-2. The transmission bandwidth configuration in Table 5.6C-1 and Table 5.6C-2 shall be supported for each of the specified channel bandwidths. The same (symmetrical) channel bandwidth is specified for both the TX and RX path.
Table 5.6C-1: ProSe_discovery channel bandwidth
	E-UTRA band / ProSe channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	[  ]
	
	
	[Yes]
	[Yes]
	[Yes]
	[Yes]

	
	
	
	
	
	
	

	



Table 5.6C-2: ProSe_communications channel bandwidth
	E-UTRA band / ProSe channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	[   ]
	
	
	
	[Yes]
	
	

	
	
	
	
	
	
	

	


[bookmark: _Toc368026204][bookmark: _Toc388615140]5.7	Channel arrangement
[bookmark: _Toc368026205][bookmark: _Toc388615141]5.7.1	Channel spacing
The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:
	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA carriers. The channel spacing can be adjusted to optimize performance in a particular deployment scenario.
[bookmark: _Toc368026206][bookmark: _Toc388615142]5.7.1A	Channel spacing for CA
For intra-band contiguous carrier aggregation bandwidth classes B and C, the nominal channel spacing between two adjacent E-UTRA component carriers is defined as the following:

where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.
For intra-band non-contiguous carrier aggregation the channel spacing between two E-UTRA component carriers in different sub-blocks shall be larger than the nominal channel spacing defined in this subclause.
[bookmark: _Toc368026207][bookmark: _Toc388615143]5.7.2	Channel raster
The channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple of 100 kHz.
[bookmark: _Toc368026208][bookmark: _Toc388615144]5.7.2A	Channel raster for CA
For carrier aggregation the channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple of 100 kHz.
[bookmark: _Toc368026209][bookmark: _Toc388615145]5.7.3	Carrier frequency and EARFCN
The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 - 65535. The relation between EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL_low and NOffs-DL are given in Table 5.7.3-1 and NDL is the downlink EARFCN.
	FDL = FDL_low + 0.1(NDL – NOffs-DL)
The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation where FUL_low and NOffs-UL are given in Table 5.7.3-1 and NUL is the uplink EARFCN.
	FUL = FUL_low + 0.1(NUL – NOffs-UL)
Table 5.7.3-1: E-UTRA channel numbers
	E-UTRA Operating
Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	1
	2110
	0
	0 – 599
	1920
	18000
	18000 – 18599

	2
	1930
	600
	6001199
	1850
	18600
	18600 – 19199

	3
	1805
	1200
	1200 – 1949
	1710
	19200
	19200 – 19949

	4
	2110
	1950
	1950 – 2399
	1710
	19950
	19950 – 20399

	5
	869
	2400
	2400 – 2649
	824
	20400
	20400 – 20649

	6
	875
	2650
	2650 – 2749
	830
	20650
	20650 – 20749

	7
	2620
	2750
	2750 – 3449
	2500
	20750
	20750 – 21449

	8
	925
	3450
	3450 – 3799
	880
	21450
	21450 – 21799

	9
	1844.9
	3800
	3800 – 4149
	1749.9
	21800
	21800 – 22149

	10
	2110
	4150
	4150 – 4749
	1710
	22150
	22150 – 22749

	11
	1475.9
	4750
	4750 – 4949
	1427.9
	22750
	22750 – 22949

	12
	729
	5010
	5010 - 5179
	699
	23010
	23010 - 23179

	13
	746
	5180
	5180 – 5279
	777
	23180
	23180 – 23279

	14
	758
	5280
	5280 – 5379
	788
	23280
	23280 – 23379

	…
	
	
	
	
	
	

	17
	734
	5730
	5730 – 5849
	704
	23730
	23730 – 23849

	18
	860
	5850
	5850 – 5999
	815
	23850
	23850 – 23999

	19
	875
	6000
	6000 – 6149
	830
	24000
	24000 – 24149

	20
	791
	6150
	6150 – 6449
	832
	24150
	24150 – 24449

	21
	1495.9
	6450
	6450 – 6599
	1447.9
	24450
	24450 – 24599

	22
	3510
	6600
	6600 – 7399
	3410
	24600
	24600 – 25399

	23
	2180
	7500
	7500 – 7699
	2000
	25500
	25500 – 25699

	24
	1525
	7700
	7700 - 8039
	1626.5
	25700
	25700 – 26039

	25
	1930
	8040
	8040 - 8689
	1850
	26040
	26040 – 26689

	26
	859
	8690
	8690 - 9039
	814
	26690
	26690 – 27039

	27
	852
	9040
	9040 – 9209
	807
	27040
	27040 – 27209

	28
	758
	9210
	9210 – 9659
	703
	27210
	27210 – 27659

	292
	717
	9660
	9660 – 9769
	N/A

	30
	2350
	9770
	9770 – 9869
	2305
	27660
	27660 – 27759

	31
	462.5
	9870
	9870 – 9919
	452.5
	27760
	27760 – 27809

	…
	
	
	
	
	
	

	33
	1900
	36000
	36000 – 36199 
	1900
	36000
	36000 – 36199

	34
	2010
	36200
	36200 – 36349
	2010
	36200
	36200 – 36349 

	35
	1850
	36350
	36350 – 36949
	1850
	36350
	36350 – 36949

	36
	1930
	36950
	36950 – 37549
	1930
	36950
	36950 – 37549

	37
	1910
	37550
	37550 – 37749
	1910
	37550
	37550 – 37749

	38
	2570
	37750
	37750 – 38249
	2570
	37750
	37750 – 38249

	39
	1880
	38250
	38250 – 38649
	1880
	38250
	38250 – 38649

	40
	2300
	38650
	38650 – 39649
	2300
	38650
	38650 – 39649

	41
	2496
	39650
	39650 –41589
	2496
	39650
	39650 –41589

	42
	3400
	41590
	41590 – 43589
	3400
	41590
	41590 – 43589

	43
	3600
	43590
	43590 – 45589
	3600
	43590
	43590 – 45589

	44
	703
	45590
	45590 – 46589
	703
	45590
	45590 – 46589

	NOTE 1: 	The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 50, 75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99 channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5, 10, 15 and 20 MHz respectively.
NOTE 2: 	Restricted to E-UTRA operation when carrier aggregation is configured.
NOTE 3:   For ProSe the corresponding UL channel number are also specified for the DL for the associated ProSe operating bands i.e. ProSE_FUL = FUL and ProSE_FDL = FUL  



[bookmark: _Toc368026210][bookmark: _Toc388615146]5.7.4	TX–RX frequency separation
a)	The default E-UTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation is specified in Table 5.7.4-1 for the TX and RX channel bandwidths defined in Table 5.6.1-1
Table 5.7.4-1: Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX - RX 
carrier centre frequency
separation

	1
	190 MHz

	2
	80 MHz.

	3
	95 MHz.

	4
	400 MHz

	5
	45 MHz

	6
	45 MHz

	7
	120 MHz

	8
	45 MHz

	9
	95 MHz

	10
	400 MHz

	11
	48 MHz

	12
	30 MHz

	13
	-31 MHz

	14
	-30 MHz

	17
	30 MHz

	18
	45 MHz

	19
	45 MHz

	20
	-41 MHz

	21
	48 MHz

	22
	100 MHz

	23
	180 MHz

	24
	-101.5 MHz

	25
	80 MHz

	26
	45 MHz

	27
	45 MHz

	28
	55 MHz

	30
	45 MHz

	31
	10 MHz



b)	The use of other TX channel to RX channel carrier centre frequency separation is not precluded and is intended to form part of a later release.
[bookmark: _Toc368026211][bookmark: _Toc388615147]5.7.4A	TX–RX frequency separation for CA
For intra-band contiguous carrier aggregation, the same TX-RX frequency separation as specified in Table 5.7.4-1 is applied to PCC and SCC, respectively.
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