
3GPP TSG- RAN WG1 Meeting #79 
R1-145492
San Francisco, USA, 17th – 21st November, 2014
	CR-Form-v11

	CHANGE REQUEST

	

	
	36.201
	CR
	0008
	rev
	3
	Current version:
	12.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:

	Introduction of TDD-FDD CA, Small-Cell Enhancements, Dual Connectivity, eIMTA, WLAN/3GPP interworking

	
	

	Source to WG:
	Alcatel-Lucent

	Source to TSG:
	

	
	

	Work item code:
	LTE_CA_TDD_FDD-Core, LTE_SC_enh_L1-Core, 
LTE_SC_enh_dualC-Core, LTE_TDD_eIMTA-Core, UTRA_LTE_WLAN_interw
	
	Date:
	2014-12-04

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-12

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)

	
	

	Reason for change:
	Introduction of TDD-FDD CA, Small-Cell Enhancements, Dual Connectivity, eIMTA, WLAN/3GPP interworking, and miscellaneous minor corrections

	
	

	Summary of change:
	TDD-FDD CA, Small-Cell Enhancements, Dual Connectivity, eIMTA, WLAN/3GPP interworking, and miscellaneous minor corrections are introduced. 

	
	

	Consequences if not approved:
	TDD-FDD CA, Small-Cell Enhancements, Dual Connectivity, eIMTA and WLAN/3GPP interworking would not be reflected in this specification, and miscellaneous minor errors would remain. 

	
	

	Clauses affected:
	4.2.1, 4.2.2, 4.2.5

	
	

	
	Y
	N
	
	

	Other specs
	Y
	
	 Other core specifications

	TS36.211, TS36.212, TS36.213, TS36.214

	affected:
	
	N
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	N
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


4.2
General description of Layer 1

4.2.1
Multiple Access

The multiple access scheme for the LTE physical layer is based on Orthogonal Frequency Division Multiplexing (OFDM) with a cyclic prefix (CP) in the downlink, and on Single-Carrier Frequency Division Multiple Access (SC-FDMA) with a cyclic prefix in the uplink. To support transmission in paired and unpaired spectrum, two duplex modes are supported: Frequency Division Duplex (FDD), supporting full duplex and half duplex operation, and Time Division Duplex (TDD). 

The Layer 1 is defined in a bandwidth agnostic way based on resource blocks, allowing the LTE Layer 1 to adapt to various spectrum allocations. A resource block spans either 12 sub-carriers with a sub-carrier bandwidth of 15kHz or 24 sub-carriers with a sub-carrier bandwidth of 7.5kHz each over a slot duration of 0.5ms.
The radio frame structure type 1 is used for FDD (for both full duplex and half duplex operation) and has a duration of 10ms and consists of 20 slots with a slot duration of 0.5ms. Two adjacent slots form one sub-frame of length 1ms. The radio frame structure type 2 is used for TDD and consists of two half-frames with a duration of 5ms each and containing each either 10 slots of length 0.5ms, or 8 slots of length 0.5ms and three special fields (DwPTS, GP and UpPTS) which have configurable individual lengths and a total length of 1ms. A sub-frame consists of two adjacent slots, except for sub-frames which consist of DwPTS, GP and UpPTS, namely sub-frame 1 and, in some configurations, sub-frame 6. Both 5ms and 10ms downlink-to-uplink switch-point periodicity are supported. Further details on the LTE frame structure are specified in [2]. Adaptation of the uplink-downlink subframe configuration via Layer 1 signalling is supported. 
To support a Multimedia Broadcast and Multicast Service (MBMS), LTE offers the possibility to transmit Multicast/Broadcast over a Single Frequency Network (MBSFN), where a time-synchronized common waveform is transmitted from multiple cells for a given duration. MBSFN transmission enables highly efficient MBMS, allowing for over-the-air combining of multi-cell transmissions in the UE, where the cyclic prefix is utilized to cover the difference in the propagation delays, which makes the MBSFN transmission appear to the UE as a transmission from a single large cell. Transmission on a dedicated carrier for MBSFN with the possibility to use a longer CP with a sub-carrier bandwidth of 7.5kHz is supported as well as transmission of MBSFN on a carrier with both MBMS transmissions and point-to-point transmissions using time division multiplexing. Transmission of PDSCH also in MBSFN subframes that are not used for MCH is supported.

Transmission with multiple input and multiple output antennas (MIMO) are supported with configurations in the downlink with up to eight transmit antennas and eight receive antennas, which allow for multi-layer downlink transmissions with up to eight streams. Multi-layer uplink transmissions with up to four streams are supported with configurations in the uplink with up to four transmit antennas and four receive antennas. Multi-user MIMO, i.e. allocation of different streams to different users is supported in both UL and DL. 
Coordinated Multi-Point (CoMP) transmission and reception are supported, including the possibility to configure a UE with multiple Channel State Information (CSI) feedback processes. 
Aggregation of multiple cells is supported in the uplink and downlink with up to five serving cells, where each serving cell can use a transmission bandwidth of up to 110 resource blocks and can operate with either frame structure type 1 or frame structure type 2. Dual connectivity to groups of serving cells that belong to two different eNode-Bs is also supported. 
4.2.2
Physical channels and modulation

The physical channels defined in the downlink are: 

· the Physical Downlink Shared Channel (PDSCH), 

· the Physical Multicast Channel (PMCH), 

· the Physical Downlink Control Channel (PDCCH),

· the Enhanced Physical Downlink Control Channel (EPDCCH),

· the Relay Physical Downlink Control Channel (R-PDCCH),

· the Physical Broadcast Channel (PBCH), 

· the Physical Control Format Indicator Channel (PCFICH) 

· and the Physical Hybrid ARQ Indicator Channel (PHICH).

The physical channels defined in the uplink are: 

· the Physical Random Access Channel (PRACH),

· the Physical Uplink Shared Channel (PUSCH), 

· and the Physical Uplink Control Channel (PUCCH). 

In addition, signals are defined as reference signals, primary and secondary synchronization signals, and discovery signals.

The modulation schemes supported are:

· QPSK, 16QAM and 64QAM in the uplink; 
· QPSK, 16QAM, 64QAM and 256QAM in the downlink; 
4.2.3
Channel coding and interleaving

The channel coding scheme for transport blocks in LTE is Turbo Coding with a coding rate of R=1/3, two 8-state constituent encoders and a contention-free quadratic permutation polynomial (QPP) turbo code internal interleaver. Trellis termination is used for the turbo coding. Before the turbo coding, transport blocks are segmented into byte aligned segments with a maximum information block size of 6144 bits. Error detection is supported by the use of 24 bit CRC. Further channel coding schemes for BCH and control information are specified in [3].
4.2.4
Physical layer procedures

There are several Physical layer procedures involved with LTE operation. Such procedures covered by the physical layer are;

-
Cell search

-
Power control

-
Uplink synchronisation and Uplink timing control

-
Random access related procedures

-
HARQ related procedures

-
Relay related procedures

Through the control of physical layer resources in the frequency domain as well as in the time and power domains, implicit support of interference coordination is provided in LTE.
4.2.5
Physical layer measurements
Radio characteristics are measured by the UE and the eNode-B and reported to higher layers in the network. These include, e.g. measurements for intra- and inter-frequency handover, inter RAT handover, timing measurements and measurements for RRM and in support for positioning.

Measurements for inter-RAT handover are defined in support of handover to GSM, UTRA FDD, UTRA TDD, CDMA2000 1x RTT, CDMA2000 HRPD and IEEE 802.11.

