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1. Introduction
The skeleton TR for the RAN4 feasibility studies was agreed in [1] at RAN4#50bis and the content of discussion document in [2] was agreed. 

This is a TP for [1] to include LTE-Advanced ITU-R response RAN4 parts for June submission as discussed at RAN4#51 based on template in [2] and [3].
2. Text proposal for the TR
----- Start of TP -----
A.2
ITU Description template – characteristics response (RAN4)
Editor's note: This annex will capture the ITU template response for RAN4 and will be completed after finalization of ITU-R submission

A.2.1
Description template – characteristics response, RAN4 parts for June submission
	Item
	Item to be described
	WG prime
(WG conributor)

	4.2.3.2.3


	Describe channel tracking capabilities (e.g. channel tracking algorithm, pilot symbol configuration, etc.) to accommodate rapidly changing delay spread profile.
To support channel tracking, different types of reference signals can be transmitted on downlink and uplink respectively.
Downlink:

Cell-specific RS (CRS) are transmitted in every subframe and over the entire frequency band. Up to four different CRS can be transmitted within a cell, with each CRS corresponding to one of up to four cell-specific antenna ports, referred to antenna port 0 to 3 respectively.  The CRS can be used for downlink channel estimation for coherent demodulation of physical channel transmitted from antenna ports 0 to 3. The CRS can also be used to derive channel-state information (CSI) for the corresponding antenna ports. The CSI can e.g. be used to assist scheduling (including link adaptation, precoder-matrix/vector selection, etc.). For the detailed structure of CRS, see [36.211] sub-clause 6.10.1.

UE-specific RS can be used for downlink channel estimation for coherent demodulation of PDSCH (Physical Downlink Shared Channel). Up to eight different UE-specific reference signals corresponding to up to eight layers can be transmitted from a UE point-of-view. In a given subframe, the UE-specific reference signals are only transmitted within the resource blocks that are used for PDSCH transmission to the specific UE within this subframe. For the detailed structure of UE-specific RS for the case of transmission from a single antenna port (a.k.a. antenna port 5), see [36.211] sub-clause 6.10.3. The structure for the case of transmission from multiple antenna ports is an extension of the structure for the case of a single antenna port.

CSI-RS can be used for estimation of channel-state information (CSI) to further prepare feedback reporting to eNB (CQI for link adaptation, precoder-matrix/vector selection, etc.) to assist beamforming and scheduling for up to eight layers of transmission. CSI-RS are transmitted in every Nth subframe, where N is configurable. 
Uplink: 

Demodulation RS (DRS) can be ued for channel estimation for coherent demodulation of the Physical Uplink Share Channel (PUSCH) and the Physical Uplink Control Channel). Uplink DRS for demodulation of PUSCH are transmitted once every slot (twice every subframe) in the subframes in which PUSCH is being transmitted. Up to four uplink DRS can be transmitted from a UE. The instantaneous bandwidth of the uplink DRS equals the instantaneous bandwidth of the corresponding PUSCH transmission. 

For the detailed structure of uplink DRS for PUCCH transmission for the case of single antenna transmission,, see [36.211] sub-clause 5.5.2.2. The structure for the case of transmission from multiple antenna ports is an extension of the structure for the case of a single antenna port.
Sounding RS (SRS) can be used for estimation of uplink channel-state information to assist uplink scheduling , uplink power control, and also assist the downlink transmission (e.g. the downlink beamforming in the scenario with UL/DL reciprocity), especially in case of TDD. Uplink SRS are transmitted every Nth subframe, including UpPTS [note: for TDD RIT], where N is configurable. For the detailed structure of uplink SRS see [36.211] sub-clause 5.5.3.
Details of channel-tracking/estimation algorithms are receiver-implementation specific, e.g. MMSE based channel estimation with appropriate interpolation in time and frequency domain could be used.

	RAN1
(RAN4)

	4.2.3.2.8
	Spectrum capabilities and duplex technologies

NOTE 1 – Parameters for both downlink and uplink should be described separately, if necessary.
	RAN1
(RAN4)

	4.2.3.2.8.1
	Spectrum sharing and flexible spectrum use

Does the RIT/SRIT support flexible spectrum use and/or spectrum sharing for the bands for IMT? Provide details.
Flexible spectrum use is supported by using one or multiple component carriers. Multiple component carriers can be aggregated to achieve up to at least in the order of 100 MHz of transmission bandwidth. The aggregated component carriers can be either contiguous or non-contiguous in the frequency domain, including be located in separate spectrum (“spectrum aggregation”).
	RAN1

(RAN4)

	4.2.3.2.8.2
	Channel bandwidth scalability

Describe how the proposal supports channel bandwidth scalability, including the supported bandwidths. 

Describe whether the proposed RIT supports extensions for scalable bandwidths wider than 40 MHz. 

Consider, for example:

–
The scalability of operating bandwidths. 

–
The scalability using single and/or multiple RF carriers.
Describe multiple contiguous (or non-contiguous) band aggregation capabilities, if any. Consider for example the aggregation of multiple channels to support higher user bit rates.
One component carrier supports a scalable bandwidth, 1.4, 3, 5, 10, 15 and 20 MHz. By aggregating multiple component carriers, transmission bandwidths up to at least 100 MHz are supported to provide the highest data rates. Component carriers can be either contiguous or non-contiguous in the frequency domain. The number of component carriers transmitted and/or received by a mobile terminal can vary over time depending on the instantaneous data rate.

	RAN1

(RAN4)

	4.2.3.2.8.3
	What are the frequency bands supported by the RIT?  Please list.
The following frequency bands, with corresponding examples of operation bands, are currently specified or in the process of being specified, by 3GPP. Introduction of other IMT candidate bands into 3GPP specifications are not precluded in the future, such as 450-470MHz,  698-862MHz band etc.

[note: for FDD RIT]

698-960 MHz:

Band

Uplink (UL) operating band
BS receive/UE transmit

Downlink (DL) operating band
BS transmit /UE receive

5

824 MHz

–

849 MHz

869 MHz
–

894MHz

6

830 MHz

–

840  MHz

875 MHz
–

885 MHz

8

880 MHz

–

915 MHz

925 MHz
–

960 MHz

12

698 MHz
–

716 MHz
728 MHz
–

746 MHz
13

777 MHz
–

787 MHz
746 MHz
–

756 MHz
14

788 MHz
–

798 MHz
758 MHz
–

768 MHz
17

704 MHz
–

716 MHz
734 MHz
–

746 MHz
1 710-2 025 MHz and 2 110-2 200 MHz:

Band

Uplink (UL) operating band
BS receive/UE transmit

Downlink (DL) operating band
BS transmit /UE receive

1

1920 MHz

–

1980 MHz
2110 MHz

–

2170 MHz

2

1850 MHz

–

1910  MHz

1930 MHz
–

1990 MHz

3

1710 MHz

–

1785 MHz

1805 MHz
–

1880 MHz

4

1710 MHz

–

1755 MHz

2110 MHz
–

2155 MHz

9

1749.9 MHz

–

1784.9 MHz

1844.9 MHz
–

1879.9 MHz

10

1710 MHz

–

1770 MHz

2110 MHz
–

2170 MHz

2 500-2 690 MHz:

Band

Uplink (UL) operating band
BS receive/UE transmit

Downlink (DL) operating band
BS transmit /UE receive

7

2500 MHz

–

2570 MHz

2620 MHz
–

2690 MHz

3 400-3 600 MHz:

Band

Uplink (UL) operating band
BS receive/UE transmit

Downlink (DL) operating band
BS transmit /UE receive

TBD

TBD

-

TBD

TBD

-

TBD

Additional  bands:
Non IMT-bandsBand

Uplink (UL) operating band
BS receive/UE transmit

Downlink (DL) operating band
BS transmit /UE receive

11

1427.9

-

1452.9

1475.9

-

1500.9

Band

Uplink (UL) operating band
BS receive/UE transmit

Downlink (DL) operating band
BS transmit /UE receive

18

815 MHz

–

830 MHz

860 MHz
–

875 MHz

19

830 MHz

–

845  MHz

875 MHz
–
890 MHz

TBD, EU800

TBD

TBD

TBD

TBD

[note: for TDD RIT]

1850-2 025 MHz:

Band

Uplink (UL) operating band
BS receive/UE transmit

Downlink (DL) operating band
BS transmit /UE receive

33

1900 MHz

-

1920 MHz
1900 MHz

-

1920 MHz
34

2010 MHz
-

2025 MHz
2010 MHz
-

2025 MHz
35

1850 MHz

-

1910 MHz

1850 MHz

-

1910 MHz

36

1930 MHz

-

1990 MHz

1930 MHz

-

1990 MHz

37

1910 MHz

-

1930 MHz

1910 MHz

-

1930 MHz

39
1880 MHz
-

1920 MHz
1880 MHz
-

1920 MHz
2 300-2 400 MHz:

Band

Uplink (UL) operating band
BS receive/UE transmit

Downlink (DL) operating band
BS transmit /UE receive

40
2300 MHz
–
2400 MHz
2300 MHz
–

2400 MHz
2 500-2 690 MHz:

Band

Uplink (UL) operating band
BS receive/UE transmit

Downlink (DL) operating band
BS transmit /UE receive

38
2570 MHz

–

2620 MHz

2570 MHz
–

2620 MHz

3 400-3 600 MHz:

Band

Uplink (UL) operating band
BS receive/UE transmit

Downlink (DL) operating band
BS transmit /UE receive

TBD

TBD

-

TBD

TBD

-

TBD


	RAN4

	4.2.3.2.8.4
	What is the minimum amount of spectrum required to deploy a contiguous network, including guardbands (MHz)? 
[note: for TDD RIT]

For TDD the minimum amount of spectrum is 1.4 MHz

[note: for FDD RIT]

For FDD the minimum amount of spectrum is 2 x 1.4 MHz 

	RAN1

(RAN4)

	4.2.3.2.8.5
	What are the minimum and maximum transmission bandwidth (MHz) measured at the 3 dB down points?
The 3 dB bandwidth is not part of the specifications, however:
· The minimum 99% channel bandwidth (occupied bandwidth of single component carrier) is 1.4 MHz. 

· The maximum 99% channel bandwidth (occupied bandwidth of single component carrier) is 20 MHz. 
· Multiple component carriers can be aggregated to achieve up to at least in the order of 100 MHz of transmission bandwidth.

	RAN4

(RAN1)

	4.2.3.2.8.6
	What duplexing scheme(s) is (are) described in this template? 
(e.g. TDD, FDD or half-duplex FDD). 

Describe details such as:

· What is the minimum (up/down) frequency separation in case 
of full- and half-duplex FDD? 

· What is the requirement of transmit/receive isolation in case 
of full- an half-duplex FDD?  Does the RIT require a duplexer 
in either the mobile station (MS) or BS? 

· What is the minimum (up/down) time separation in case of TDD?

· Whether the DL/UL Ratio variable for TDD? What is the DL/UL ratio supported? If the DL/UL ratio for TDD is variable, what would be the coexistence criteria for adjacent cells?
The RIT technical parameters have been chosen to ensure operation in the IMT bands

[note: for FDD RIT] 

 The RIT is based on FDD with support for both half-duplex and full-duplex FDD. For the base station, a duplexer is needed for half-duplex/full-duplex FDD. For the terminal, a duplexer is needed for full-duplex FDD only. 
For full duplex FDD, the required transmit/receive isolation is a UE function of; the Tx emission mask (emission level on the Rx frequency) , the TX-Rx frequency spacing , the Tx- Rx duplex filter isolation, the TX and RX configuration (RB location, RB power and RB allocation) and the required Rx desense criteria. For the supported RIT operating bands, the following parameters are defined in [36.101];

· the minimum (up/down) Tx to Rx frequency separation is 30 MHz
· the minimum Tx-Rx band gap is 10 MHz
For half duplex FDD, for the UE there is no specified transmit / receive isolation due half duplex mode 
TDD support is provided by the other RIT of the SRIT.
[note: for TDD RIT] 

The RIT is based on TDD. For both the base station and the terminal , duplexer is not needed.


The TDD guard time is configurable in the range from one to ten OFDM symbols (approximately 70 to 700 µs) to meet different deployment scenarios.
Variable DL/UL ratio is supported, with the supported ratio ranging from 9/1 (nine downlink subframes and one uplink subframe) to 4/6 (four downlink subframes and six uplink subframes*). Adjacent cells using the same carrier frequency typically use the same DL/UL configuration.
* This is based on an assumption that the “special subframe (see [36.211] sub-clause 4.2) is counted as a DL subframe.
FDD support is provided by the other RIT of the SRIT


· 
· 



	RAN1

(RAN4)

	4.2.3.2.11
	Power classes
	RAN4

	4.2.3.2.11.1 
	Mobile station emitted power
	RAN4

	4.2.3.2.11.1.1
	What is the radiated antenna power measured at the antenna (dBm)?
Normative output power less than or equal to 23 dBm measured at antenna connector with 0 dBi antenna gain with omni-direction for horizontal plain.

	RAN4

	4.2.3.2.11.1.2 
	What is the maximum peak power transmitted while in active or busy state?
See 4.2.3.2.11.1.1.

	RAN4

	4.2.3.2.11.1.3
	What is the time averaged power transmitted while in active or busy state? Provide a detailed explanation used to calculate this time average power.
Three scenarios are considered in [TR36.942] for different power control parameters 
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Fig x. shows the UE transmit power distribution for different scenarios for Power Control set 2 
[image: image2.emf] 
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	RAN4

	4.2.3.2.11.2
	Base station emitted power

	RAN4

	4.2.3.2.11.2.1
	What is the base station transmit power per RF carrier?
The base station transmit power of one component carrier is the mean power delivered to a load with resistance equal to the nominal load impedance of the transmitter.
The base station maximum transmit power of one component carrier is the mean power level measured at the baste station antenna connector in a specified reference condition.
The transmit power of multiple component carriers can be aggregated.
Base Stations intended for general-purpose applications do not have limits on the maximum transmit power. However, there may exist regional regulatory requirements which limit the maximum transmit power.  

	RAN4

	4.2.3.2.11.2.2 
	What is the maximum peak transmitted power per RF carrier radiated from antenna?
See 4.2.3.2.11.2.1. (The antenna gain is subject to the deployment situations.)
There may exist regional regulatory requirements which limit the maximum radiated transmit power.  

	RAN4

	4.2.3.2.11.2.3
	What is the average transmitted power per RF carrier radiated from antenna?
The average transmitted carrier power is subject to the traffic, capacity and deployment scenario.
[note:  for FDD RIT]

Activation ratio is 100 %
[note: for TDD RIT]

Activation ratio is 24 to 88 %.

	RAN4

	4.2.3.2.19
	Frequency planning
	RAN1
(RAN4)

	4.2.3.2.19.1
	How does the RIT support adding new cells or new RF carriers? Provide details.
504 physical cell identities are supported. Thus, theoretically 504 cell reuse is realized.

Actual cell deployment is operation specific.

Self configuration is also supported

	RAN1

(RAN4)

	4.2.3.2.22
	Link budget template

Proponents should complete the link budget template in § 4.2.3.3 to this description template for the environments supported in the RIT.
Information will be provided together with self-evaluation in the final submission in October
	RAN1
(RAN4)

	4.2.3.2.23
	Other items 
	

	4.2.3.2.23.5
	Does the proposal satisfy a specific spectrum mask? Provide details. (This information is not intended to be used for sharing studies.)
YES

UE: 

For single-component-carrier transmission the e spectrum mask is specified in terms of a normative (general) spectrum emission mask [36.101, section 6.6.2.1] and an additional spectrum mask [36.101, section 6.6.2.2]. This additional spectrum emission mask which is signaled by the network to the UE as a normative requirement can be used to address; a specific regional regulatory requirement, a frequency band specific requirement, a roaming requirement and a specific deployment  scenario. 
 This additional spectrum emission mask can be used to support the many different sharing requirements in terms of co-existence for a global roaming terminal

For transmission of aggregated component-carriers appropriate spectrum mask are expected to be set.

BS: 

For single-component-carrier transmission spectrum mask requirements are defined in 
[36.104], section 6.6.3 in form of operating band unwanted emission limits. These Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. The unwanted emission limits in the part of the downlink operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329.

For transmission of aggregated component-carriers appropriate spectrum mask are expected to be set.


	RAN4


----- End of TP -----
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