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1. Overall Description:

The Canadian Evaluation Group or CEG has evaluated the IMT-ADV/8 response from 3GPP and has the following questions for clarification:

Q#1 Peak Spectral Efficiency

TS 36.306 (v8.5.0) Table 4.1-1 states that the maximum transport block bits within a TTI is 299552, which yields a peak spectral efficiency of 14.9776 b/s/Hz ( 299552 / ( 1 ms * 20 MHz) ), which is slightly lower than the ITU requirement of 15 b/s/Hz.   Since this is based on Rel 8, the CEG would appreciate understanding what changes will be made so that Rel 10 (LTE-ADV) will exceed 15 b/s/Hz.  

Q#2 TDD Handover

The CEG noticed that the 3GPP response on “Handover Performance” only documented the FDD case.  Please either provide an analysis of the 7 possible TDD configurations or comment on the specific assumption and analysis in Annex 1 below.
2. Actions:

To TSG RAN WG1, WG2
Kindly provide answers to the questions above. 

Annex 1 - TDD Handover

3GPP 36.211 Table 4.2-2 defines 7 TDD uplink/downlink (UL/DL) configurations.  Since RACH transmissions triggering the handoff can only be sent from the UE in uplink frames, the delay for a specific event will depend on when the next uplink subframe occurs.  Special subframes (S) can be considered as a downlink sub-frame for this analysis.  By way of example, TDD configuration #2 is shown in the following figure and analysis.  Each sub-frame last 1 ms.
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Figure 1: RACH Scheduling Delay for Specific Subframes.
-
In this TDD configuration #2, only subframes 2 and 7 support uplink transmissions.  If the UE needs to make a RACH to start the handoff, it must wait for the start of sub-frames 2 or 7.

-
RACH attempts during subframe 1 or 6, must wait till the following subframe to start, thus the delay is between 0 and 1 ms (0.5 ms average). This is similar to the FDD case, where the following uplink subframe can always be used for any subframe.

-
RACH attempts during subframe 0 or 5, must wait till subframe 2 or 7 to start, thus the delay is between 1 and 2 ms (1.5 ms average).

-
RACH attempts during subframe 9 or 4, must wait till subframe 2 or 7 to start, thus the delay is between 2 and 3 ms (2.5 ms average).

-
RACH attempts during subframe 8 or 3, must wait till subframe 2 or 7 to start, thus the delay is between 3 and 4 ms (3.5 ms average).

-
RACH attempts during subframe 7 or 2, must wait till subframe 2 or 7 to start, thus the delay is between 4 and 5 ms (4.5 ms average).

Averaging these subframe delays (0.5, 1.5, 2.5, 3.5, 4.5) across the 10ms frame, produces a mean delay of 2.5 ms

Based on this analysis, the following table is developed for each of the TDD configurations in 3GPP 36.211 Table 4.2-2.  Each configuration has a second row showing the mean delay for a RACH from the specific subframe.  The final column shows the mean delay across the full frame and the final row shows the FDD case for comparison.
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Table 1: RACH Scheduling Delay for TDD Configurations.
For the “worst” configuration (TDD config #5) the mean delay would be 5 ms (worst-case delay10 ms) to send a RACH.  Including this mean delay into the 3GPP interruption calculation, shows that the mean interruption delay for configuration #5 could be 15 ms.

