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Discussion and Decision
1      Introduction
In RAN2#79bis meeting, [2] proposes to introduce 70 subframe longDRX-CycleStartOffset. The proposal was not agreed, and we discuss further about the proposal in this contribution.
2      Discussion
To support LTE + BT voice case for TDD UL/DL configuration 6, 60 subframe longDRX-CycleStartOffset was introduced in [1]. The reason is that UL HARQ timing period in TDD UL/DL configuration 6 is 60 subframes. For TDD UL/DL configuration 0, UL HARQ timing period is 70 subframes, as shown in Figure 1 below. In [1], bitmap length for IDC-SubframePattern-r11 is 70, however 70 subframe longDRX-CycleStartOffset was not introduced in [1]. It is therefore proposed to add value 70 to support TDD UL/DL configuration 0. 
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Figure 1: UL HARQ timing for TDD UL/DL configuration 0 [3]
During RAN2#79bis meeting discussion, comments were raised that there could be other solutions to handle TDD UL/DL configuration. One potential solution is to use 10 subframe Long DRX cycle. However, 10 subframe Long DRX cycle cannot work for TDD UL/DL configuration 0 since UL HARQ timing is broken, as shown in Figure 2 below. Here HARQ bitmap 0011011001 [4] is considered, with bit=1 indicates that corresponding subframe is for LTE usage. In this example, (frame m, subframe 3) is used for PUSCH transmission, however ACK/NACK cannot be transmited in (frame m+1, subframe 0) since the subframe is for coexistence usage. Similarly, (frame m+1, subframe 4) cannot be used for UL retransmission. Since each HARQ process iterates through all UL subframe indices {2, 3, 4, 7, 8, 9}, it is obvious that no matter how HARQ bitmap is set, the actual UL transmission follows 70 ms period. Therefore, if we don’t introduce 70ms DRX cycle, UL transmission will be broken with 10 subframe Long DRX cycle. 
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Figure 2: UL HARQ timing broken with 10 subframe bitmap
In Figure 3 below, 70 subframe bitmap “1100100010 1000010101 0100010010 0010011001 0001010000 1010101000 1001000100” is used for TDD UL/DL configuration 0. Timeline analysis for coexistence with BT slave scenario is shown, with the assumption that the timing offset between LTE and BT is 0 ms. It can be seen that there is no collision.
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Figure 3: Timeline analysis with 70 subframe Long DRX cycle
It should be noted that it is not the first time that UL HARQ timing period plays an important role in signalling design. For ABS, IE MeasSubframePattern also uses 70 subframe for TDD UL/DL configuration 0, as highlighted below.

MeasSubframePattern-r10 ::= CHOICE {


subframePatternFDD-r10



BIT STRING (SIZE (40)),


subframePatternTDD-r10



CHOICE {



subframeConfig1-5-r10




BIT STRING (SIZE (20)),



subframeConfig0-r10





BIT STRING (SIZE (70)),


subframeConfig6-r10





BIT STRING (SIZE (60)),



...


},


...

}
Considering above discussion, the proposal is:
Proposal 1: add 70 subframe longDRX-CycleStartOffset in IE DRX-Config-v11x0.
3      Conclusion
In this contribution, we discuss the solution for coexistence between BT voice and LTE TDD UL/DL configuration 0, and propose the following:
Proposal 1: add 70 subframe longDRX-CycleStartOffset in IE DRX-Config-v11x0. 
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