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1. Introduction

LTE-Advanced is being submitted to ITU to answer the call for IMT-Advanced candidate technologies. Preceded with “initial” and “complete” submissions, there will be the “final” submission to complete the whole submission processes of LTE-Advanced in October. Based on the last submission to ITU-R WP 5D meeting #5 in June 2009, rapporteur prepared the working document to capture the updates toward next submission in ITU October meeting [1]. 

In following section we propose two text updates for the document.

2. Proposals
1) Item 4.2.3.2.4.2 Layer 1 and Layer 2 overhead estimation
For the TDD case, the overhead calculation of some control signals should be related with TDD UL:DL partition. We propose some text to capture this fact about the calculation of overhead caused by “PSS/SSS and PBCH” and “CSI-RS” in TDD case, which was missing in the original text.

The text proposal is included in the following table with change track.

	4.2.3.2.4.2
	Layer 1 and Layer 2 overhead estimation.

Describe how the RIT accounts for all layer 1 (PHY) and layer 2 (MAC) overhead and provide an accurate estimate that includes static and dynamic overheads. 

Downlink
L1/L2 overhead includes:

1. Reference symbols dispersed over each resource block

2. L1/L2 control signalling transmitted on the first up to three OFDM symbols of each subframe
3. Synchronization signal and physical broadcast control channel
4. PDU headers in L2 sub-layers (MAC/RLC/PDCP) 

The combined amount of overhead caused by 1 and 2 depends on the number of antenna ports and the number of OFDM symbols used for L1/L2 control Some examples, for the case of no CSI-RS and no UE-specific RS, see4.2.3.2.3 above, are shown below:

· 1 antenna port and 1 symbol for L1/L2 control: 10.7%

· 1 antenna port and 3 symbols for L1/L2 control: 25%

· 4 antenna ports and 1 symbol for L1/L2 control: 19%

· 4 antenna ports and 3 symbols for L1/L2 control: 31%

[note: for FDD RIT]
The amount of overhead caused by 3 depends on operation bandwidth, and is approximately 0.7% and 0.35%, for 10 and 20MHz operation bandwidth, respectively.
[end of text  for FDD RIT]
[note: for TDD RIT]
The amount of overhead caused by 3 depends on operation bandwidth and DL/UL configuration. For a DL:UL ratio of 3:2 ("UL/DL configuration 1"), it is approximately 1.2% and  0.6%, for 10 and 20MHz operation bandwidth, respectively.

[end of text  for TDD RIT]
The amount of overhead caused by 4 highly depends on the data packet size, and is approximately 2.7%, 0.51% and 0.32% for L1 data rates of 1, 10 and 100 Mbit/s, respectively. 
[note: for FDD RIT]
In a typical case, the relative overhead for CSI-RS (if present) is estimated to 0.12% per antenna port (0.96% for eight antenna ports).
[end of text  for FDD RIT]
[note: for TDD RIT]
In a typical case with DL:UL ratio of 3:2 ("UL/DL configuration 1"), the relative overhead for CSI-RS (if present) is estimated to 0.21% per antenna port (1.68% for eight antenna ports)
[end of text  for TDD RIT]
The relative overhead due to UE-specific RS (if present) is estimated to be approximately 7% in case of Rank 1 and Rank 2 transmission, and 14% for Rank 3-8 transmission. 

Uplink

L1/L2 overhead includes:

1. Demodulation reference symbols used e.g. for uplink channel estimation for uplink coherent demodulation, transmitted once every 0.5 ms slot. 
2. Sounding reference signal (SRS) used for uplink channel-state estimation at the nework side 
3. L1/L2 control signalling transmitted on configurable amount of resource blocks (see also Item 4.2.3.2.4.5)
4. L2 control overhead due to e.g., random access, uplink time-alignment control, power headroom reports and buffer-status reports

5. PDU headers in L2 layers (MAC/RLC/PDCP) 

The amount of overhead caused by 1 is approximately 14%, corresponding to one DFTS-OFDM symbol in each slot. The relative overhead is estimated to be independent of the rank of the transmission.
[note: for FDD RIT]
The amount of SRS overhead depends on the SRS transmission interval and SRS BW. With a 10 msec SRS transmission interval and full band SRS, the relative  overhead  is approximately 0.7%

 Amount of uplink resources reserved for random access depends on the configuration. 
A typical case with PRACH format 0  is six resource blocks per radio frame, implying a relative overhead of  0.6%, 1.2%, and 2.4% for a channel bandwidth of 20 MHz, 10 MHz, and 5 MHz respectively.
[end of text  for FDD RIT]
[note: for TDD RIT]

The amount of SRS overhead depends on the SRS transmission interval, SRS BW and the usage of UpPTS. For a DL:UL ratio of 3:2 ("UL/DL configuration 1") with four DL/UL switching points per 10ms radio frame, SRS transmission with same interval as TDD UL/DL transmission of 5 msec and full band SRS within UpPTS, the relative  overhead  is approximately 3.45%
Amount of uplink resources reserved for random access depends on the configuration. 
A typical case for a DL:UL ratio of 3:2 ("UL/DL configuration 1") and PRACH preamble format 0 is six resource blocks per radio frame, implying a relative overhead of 1.4%，2.8%，5.6% for a channel bandwidth of 20MHz, 10MHz, and 5MHz, resepectively. For PRACH preamble format 4, a typical case of six resource blocks per radio frame implies a relative overhead of 0.2%, 0.4%, 0.8% for a channel bandwidth of 20MHz, 10MHz, and 5MHz, resepectively. More details can be found in [36.211].
[end of text  for TDD RIT]
The relative overhead due to uplink time-alignment control depends on the configuration and the number of active UEs within a cell. The absolute overhead is typically less than 32 bps per UE.

The amount of overhead for buffer status reports depends on the configuration. With continuous data and a 10 - 20 ms reporting interval the absolute overhead is 0.8-3.2 kbps.

The amount of overhead caused by 5 highly depends on the data packet size, and is approximately 2.7%, 0,51% and 0,32% for L1 data rates of 1, 10 and 100 Mbit/s, respectively.
Above overhead calculations are based on normal CP length.


2) Item 4.2.3.2.21 Synchronization requirements

The requirement of BS-to-network is the same for FDD RIT and TDD RIT. It is proposed that “the last two paragraphs” of this item should be applied to both FDD and TDD, instead of FDD only. 
The text proposal is included in the following table with change track.

	4.2.3.2.21
	Synchronization requirements

	4.2.3.2.21.1
	Describe RIT’s timing requirements, e.g.

· Is BS-to-BS synchronization required? Provide precise information, the type of synchronization, i.e., synchronization of carrier frequency, bit clock, spreading code or frame, and their accuracy.

· Is BS-to-network synchronization required?

State short-term frequency and timing accuracy of BS transmit signal.
[note: for FDD RIT]

Tight BS-to-BS synchronization is not required. However, in some scenarios, system performance may gain from tight BS-to-BS synchronization. 
[end of text  for FDD RIT]

[note: for TDD RIT]

Tight BS-to-BS synchronization is typically required to avoid BS-to-BS and UE-to-UE interference and minimize required guard times. Furthermore, in some scenarios, the tight BS-to-BS sync may be utilized to gain system performance. 

[end of text for TDD] 

As an example, assuming coordinated transmission/reception based on joint processing (joint transmission in the downlink direction, joint reception in the uplink direction) between multiple eNBs, tight synchronization and time alignment between the eNBs involved in the joint processing would be required. For proper operation. the synchronization should be well within the cyclic prefix (Tcp (5(s for normal cyclic prefix, (Tcp (17(s for extended cyclic prefix)

BS-to-network synchronization is not required.

Frequency and timing accuracy of BS transmit signal is within ±0.05 ppm observed over a period of one subframe (1 ms). 




3. Reference

[1] R1-092445 Working document of ITU-R template toward October submission, LTE-Advanced Rapporteur (NTT DOCOMO)
[image: image1.png]



