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Shorter Frame Size for Improved QoS 

9.4.1
Performance Evaluation

9.4.2
Complexity Evaluation <UE and RNS impacts>
9.4.2.1
UE aspects
9.4.2.1.1
Baseband aspects

9.4.2.1.2
RF aspects

The main impact on the RF associated with the addition of new physical channels relate to the increased in peak to average power ratio (PAR). Any increase in the PAR imply the potential need for adjusting the power amplifier requirements since in order to operate at a certain average power the PA will need additional headroom; alternately the cell link budget could be affected if the addition is specified such that the UE can keep the current PA design . Section 9.4.2.1.2.1 covers the Release-5 aspect while section 9.4.2.1.2.2 considers an alternate physical channel structure. Discussion of the results is provided in section 9.4.2.1.2.3.

9.4.2.1.2.1
Release-5
In this section we consider the integration of the enhanced transport channel and associated control signaling in the Release-5 structure. The 99.9% PAR for various configurations is shown in table 1. Scenario a) corresponds to a situation where the UE is not in SHO while scenario b) reflects worst case SHO conditions.
· Assumes 10 ms transmission interval for all channels
· E-DCH is mapped to one or more DPCH codes using BPSK

· E-TFI is multiplexed with the TFCI or within the DPCH transport channel structure
· E-TFI is multiplexed with the TFCI or within the DPCH transport channel structure
Table 1: 99.9% PAR [dB]
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	No HS-DPCCH
	3.10
	4.00
	5.40
	6.25

	Scenario a)

HS-DPCCH        (DPCCH = 0 dB
	3.65
	4.40
	5.65
	6.40

	Scenario b)

HS-DPCCH        (DPCCH = 6 dB
	3.65
	4.75
	5.85
	6.55


9.4.2.1.2.2
New physical channel structure
In this section we consider the mapping of the enhanced transport channel and associated control signaling to a new physical channel structure (in addition to the Release-5 structure) which is based on a shorter TTI value, for example 2 ms TTI. In order to represent the worst case PAR situation this structure includes as many new physical channel as one  can consider to support the enhanced uplink transport structure. The channelization code mapping of the Release-5 is changed in order to accommodate the new physical channel structure. Table 2 presents the mapping and gain relative to the DPCCH for the existing and the additional uplink physical channels ((DPCCH for the additional control channels are based on results presented in RP-031009) . The 99.9% PAR for various configurations is shown in table 3. 
Table 2: Parameters used to derive results in table 3

	
	Channelization code
	(DPCCH [dB]
Scenario a)
No SHO
	(DPCCH [dB]

Scenario b)
Worst case SHO

	DPCCH (always on)
	Q256,0
	0
	0

	DPCH (always on)
	I64,8
	0
	0

	HS-DPCCH (always on)
	Q256,16
	0
	+6

	REQCH (E-TFI control)
	I64,1
	+1
	+6

	ETFICH (E-TFI indicator)
	Q64,2
	+1
	+6

	E-DPDCH (E-DCH)
	C4,1
C2,1
	+10
+13
	+10
+13

	SPICH (additional pilot)
	Q256,32
	+5
	+5


Table 3: 99.9% PAR [dB]

	
	No E‑DPCH
	No E‑DPCH REQCH
	SF=4 E‑DPCH
	SF=2 E‑DPCH
	SF=4 + SF=2 E‑DPCH
	SF=4 + SF=2 E‑DPCH
+ SPICH

	Scenario a)
No SHO case
	3.65
	5.40
	5.90
	5.65
	6.25
	6.65

	Scenario b)

Worst case SHO
	3.65
	5.00
	6.30
	6.40
	6.75
	7.15


9.4.2.1.2.3
Discussion
The introduction of a separate multiplexing structure may be required to support a shorter transmission interval. This results in non negligible (in the order of 2 dB) increase in the PAR when operating at the lower transmission rates (i.e. single code). When considering the highest transmission rates (multi-code) the increase in PAR associated with the shorter TTI structure is relatively small.

The increase in PAR for the lower rates does not directly result in performance loss (the required Eb/Nt remains the same); on the other hand it directly impacts the link budget of the cell. Given the desirability of backward compatibility with existing deployments or PA designs, the shorter TTI structure is not a good solution when considering operation at the edge of the cell. In addition, experience has shown that the power requirement for the transmission of control information to and from the edge of cell may be significant. 

When considering operation within a cell (i.e. not at the edge of a cell) the legacy link budget and PA design will be sufficient to absorb the increase in PAR associated with the short TTI structure; the link budget margin will also allow the UE to operate with the higher rates. 

We also note that the introduction of an additional pilot channel does not significantly affect the PAR when operating at the higher rates (multi-code), configuration for which its addition could be beneficial. Consequently from the PAR perspective it is beneficial if the additional pilot is transmitted only in conjunction with the highest rates.

Should an alternate physical channel structure be introduced, it should be possible to map the E-DCH to both the DPCH and EDPCH in order to ensure deployment backward compatibility with Release-5 and earlier. In particular mapping the E-DCH on the DPCH (respectively multiplexing the E-TFI with the TFCI) while operating at the edge of the cell is desirable. Being able to re-configure the E-DCH to be mapped on the EDPCH as the UE gets closer to the cell centre (and the opposite) is desirable and possible if an alternate physical channel structure shows QoS and/or performance benefits.
9.4.3
Downlink Signalling

9.4.4
Uplink Signalling
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