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Discussion and decision
1. Introduction
In the RAN1#74bis meeting the following agreement was achieved in [1]. 
Agreements:

· Define new pilot-free DL DPCH slot formats with SF128 and SF256. Enhanced DCH is designed to work only with these new slot formats. The final formats to be used are to be picked from the table below.

· This implies that Closed Loop Transmit Diversity is not supported simultaneously with Enhanced DCH.

Table 1: Enhanced DL DPCH slot formats

	Vocoder
	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH
Bits/Slot
	Transmitted slots per radio frame

NTr

	
	
	
	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	

	AMR 12.2K
	17
	60
	30
	128
	40
	6
	32
	2
	0
	0
	15

	AMR 12.2K
	18
	60
	30
	128
	40
	4
	32
	4
	0
	0
	15

	AMR 12.2K
	19
	60
	30
	128
	40
	38
	0
	2
	0
	0
	15

	AMR 12.2K
	20
	60
	30
	128
	40
	36
	0
	4
	0
	0
	15

	AMR 5.9K
	21
	30
	15
	256
	20
	2
	16
	2
	0
	0
	15

	AMR 5.9K
	22
	30
	15
	256
	20
	18
	0
	2
	0
	0
	15


In this contribution, we present a detailed analysis with respect to the different slot formats in order to determine which options to specify from the candidate options. Two criteria considered are uplink/downlink power control delay and the specification impact. 
2. Analysis with respect to different slot formats
A new UL DPCCH slot format is introduced in TR 25.702 where the two TPC bits are placed before, instead of after, the 8 pilot bits, to preserve the ability to achieve 1 slot delay for the inner-loop power control (ILPC) in downlink with the slot format #17 and #18. In addition, it is analyzed that slot format #19 and #20 with the current UL DPCCH slot format that 8 pilot bits are followed by two bits TPC is also able to provide 1 slot power control delay in downlink. A detailed analysis on the six candidate DL DPCH slot formats is provided in the following sections.
2.1 Slot format #17
The transmitter power control timing of slot format #17 is shown as Figure 1. In Figure 1 the uplink DPCCH slot format maintains as the current specification that the 2 TPC bits are after the 8 pilot bits. It can be observed from Figure 1 that with the current UL DPCCH slot format the DL ILPC delay is 2 slots and cannot achieve the 1slot DL power control delay. Furthermore, we also provide the power control timing with the new UP DPCCH slot format as shown in Figure 2. It can be seen that the downlink power delay is 1 slot. However, in order to preserve the ability to achieve 1 slot delay for DL ILPC, a new UL DPCCH slot format should be introduced, which results in additional specification change and additional complexity in terms of Node B receiver. Therefore, taking both the power control delay and specification impact into account the slot format #17 is not the optimal choice.
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   Figure 1 UL/DL power control timing for slot format #17 with current UL DPCCH slot format 
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Figure 2 UL/DL power control timing for slot format #17 with new UL DPCCH slot format
2.2 Slot format #18(#21)
The transmitter power control timing of slot format #18is shown as Figure 3 and Figure 4. As shown for slot format #17, Figure 3 is assuming current UL DPCCH slot format and Figure 4 is assuming new slot format. Since the difference between slot format #17 and #18 is the TPC bits number, it can be observed that the DL/UL power control delay or specification impact is same as slot format #17. 
Note：Slot format #21 is identical to slot format #18 except that the SF is different. Therefore, the power control timing of the slot format #21 is same with the #18.
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Figure 3 UL/DL power control timing for slot format #18 with current UL DPCCH slot format
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Figure 4 UL/DL power control timing for slot format #18 with new UL DPCCH slot format
2.3 Slot format #19
The transmitter power control timing of slot format #19 is shown as Figure 5. It can be observed from Figure 5 that the DL ILPC delay is 1 slot. Therefore, the use of slot format #19 and the current UL DPCCH slot format can ensure 1-slot DL ILPC delay, while slot format #17 and #18 need to work with a new UL DPCCH slot format to achieve similar DL ILPC delay. Taking the into account minimal specification and implementation change, the pairing between DL DPCCH slot format #19 and the existing UL DPCCH slot format as shown in Figure 5 is preferred to slot format #17 and #18. 
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Figure 5 UL/DL power control timing for slot format #19 with current UL DPCCH slot format
2.4 Slot format #20(#22)
The transmitter power control timing of slot format #20 is shown as Figure 6. Since the only difference between slot format #19 and #20 is the TPC bits number, it can be observed that the DL/UL power control delay is the same as slot format #19. Based on similar reasons concerning specification change and implementation change, the slot format #20 with current uplink DPCCH slot format scheme as shown in Figure 6 is preferred to slot format #17 and #18.
Note：Slot format #22 is identical to slot format #20 except that the SF is different. Therefore, the power control timing of the slot format #22 is same with the #20.
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Figure 6 UL/DL power control timing for slot format #20 with current UL DPCCH slot format
2.5 Summary
Based on the above analysis, in order to preserve the 1 slot DL ILPC delay, DL DPCH slot format #17 and #18(#21) needs to work together with a new UL DPCCH slot format, while DL DPCH slot format #19 and #20(#22) can work with the existing UL DPCCH slot format. For sake of minimal specification change and implementation change, we propose: 
Proposal: DL DPCH slot format #19 and #20(#22) are adopted as enhanced DL DPCH slot formats.
3. Conclusion
After analysing the candidate DL DPCH slot formats we propose:
Proposal: DL DPCH slot format #19 and #20(#22) are adopted as enhanced DL DPCH slot formats.
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