3GPP TSG RAN WG2 Meeting #81
R2-130548
St. Julian’s, Malta, 28th January – 1st February 2013
Agenda item:

6.7
Source:
Intel Corporation
Title:
IDC-SubframePattern length for FDD
Document for:

Discussion and Decision
1      Introduction
In RAN2#80 meeting, CR [3] proposed to clarify whether the IDC-SubframePattern indicates UL restriction or DL restriction in case of FDD. In this contribution, we discuss the pattern length for FDD and corresponding CR is provided in [2].
2      Discussion
In TS 36.331 [1], IDC-SubframePattern, the corresponding field description, and note are as below:

IDC-SubframePattern-r11 ::= CHOICE {


subframePatternFDD-r11



BIT STRING (SIZE (40)),


subframePatternTDD-r11



CHOICE {



subframeConfig0-r11




BIT STRING (SIZE (70)),



subframeConfig1-5-r11



BIT STRING (SIZE (10)),



subframeConfig6-r11




BIT STRING (SIZE (60))


},


...

}
	idc-SubframePatternList

A list of one or more subframe patterns indicating which HARQ process E-UTRAN is requested to abstain from using. Value 0 indicates that E-UTRAN is requested to abstain from using the subframe. The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10. Note 1.


NOTE 1:
The UE shall indicate a subframe pattern that follows HARQ time line, as specified in TS 36.213, i.e, if a subframe is set to 1 in the subframe pattern, also the corresponding subframes carrying the potential UL grant [23, 8.0], the UL HARQ retransmission [23, 8.0] and the DL/UL HARQ feedback [23, 7.3, 8.3 and 9.1.2] shall be set to 1.

The main design criterion for the pattern length is to comply with UL HARQ timing. For FDD, UL HARQ timing length is 8 ms while IDC-SubframePattern pattern length is 40 ms. One reason is to align the length with MeasSubframePattern of eICIC, which is also 40 ms. Note that the main design criteria for introducing 40 ms pattern length in eICIC is to be compatible with UL HARQ timing (8 ms periodicity) and to protect PSS/SSS/MIB/SIB-1/Paging using subframe offset (10 ms periodicity) [4].
FDD DL and UL HARQ timing is shown in Figure 1 below. For LTE DL, if PDSCH is transmitted in subframe n, then HARQ ACK is transmitted in subframe n+4. Similarly, if PDCCH carrying UL grant is transmitted in subframe n, corresponding PUSCH is transmitted in subframe n+4, HARQ ACK in subframe n+8, and UL HARQ retransmissions in n+12.
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Figure 1: FDD DL & UL HARQ timing
From above discussion, and considering the note for IDC-SubframePattern, it is then obvious that whenever one bit for subframe n is set to 1, then subframes n+4k, k=1,2,3… should be set to 1 as well. This means that the length of IDC-SubframePattern is effectively 4 ms instead of 40 ms. Current 40 ms IDC-SubframePattern is either 10 times repetition of a 4 ms pattern or not. In the later case, the note of HARQ time line requirement is not satisfied.
It should also be noted that 4 ms shortDRX-Cycle is already added to TS 36.331 [1] to support FDD IDC operation, as shown below.
DRX-Config-v11x0 ::=




SEQUENCE {


drx-RetransmissionTimer-v11x0


ENUMERATED {psf0-v11x0}
OPTIONAL,
--Need OR


longDRX-CycleStartOffset-v11x0


CHOICE {



sf60-v11x0







INTEGER(0..59),



sf70-v11x0







INTEGER(0..69)


}















OPTIONAL,
--Need OR


shortDRX-Cycle-v11x0




ENUMERATED
{sf4-v11x0}
OPTIONAL
--Need OR

}

Considering above discussion, the proposal is:
Proposal 1: change the length of IDC-SubframePattern for FDD from 40 ms to 4 ms.
If 4 ms is used for IDC-SubframePattern, then there is one issue related to field description idc-SubframePatternList: “The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10.” The reason is that the field description assumes that the pattern length is a multiple of 10. If IDC-SubframePattern length is changed to 4 ms, the situation is similar to subframeConfigPatternFDD of RNReconfiguration, which is 8 ms. The field description for subframeConfigPatternFDD contains “The radio frame in which the pattern starts (i.e. the radio frame in which the first bit of the subframeConfigPatternFDD corresponds to subframe #0) occurs when SFN mod 4 = 0”. Since the least common multiple of 4 and 10 is 20, it is suggested to add field description for FDD in a similar manner as below:
The radio frame in which the pattern starts (i.e. the radio frame in which the first/leftmost bit of the subframePatternFDD corresponds to subframe #0) occurs when SFN mod 2 = 0.
3      Conclusion
In this contribution, we discuss IDC-SubframePattern length for FDD, and propose the following:
Proposal 1: change the length of IDC-SubframePattern for FDD from 40 ms to 4 ms.


Corresponding CR is provided in [2].
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