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Discussion
1. Introduction

In the last meeting RAN1#72bis, target scenarios and candidate solutions were discussed. Parts of the agreements are:

	Agreements

- proposal marked with green above are agreed （i.e. proposal 7, 9b, 10, 11, 15 in R1-131555）
- impact of increased Power Spectral Density investigation is encouraged

- the coverage of S-UMTS should be evaluated against UMTS

- the latency of S-UMTS should be evaluated against UMTS

- access latency

- latency in Cell_DCH

- For standalone 2.5 MHz carrier the voice capacity should be evaluated


This contribution focuses on discussing the latency and coverage.
2. Discussion
2.1 Latency
2.1.1  Synchronization
The cell search procedure is based on SCH from the specific cell. The SCH consists of two sub channels, the Primary and Secondary SCH. The 10*N ms radio frames of the Primary and Secondary SCH are divided into 15 slots, each of length 2560 chips, shown in Figure 1. 
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Figure 1 structure of Synchronization Channel (SCH)

Although the complexity of cell search procedure for S-UMTS will be the same as UMTS, it will take more time scaled up by the S-UMTS scaling factor, since the 256 chips of SCH per slot become longer.
2.1.2  Obtain broadcast information
For time dilation scheme, signalling latency caused by air interface would be scaled up to 2 times of that of legacy UMTS. This would be acceptable for some types of signalling which are not delay-sensitive. However, for some types of signalling which are delay-sensitive, such as SIB 7, the latency can be improved by implementation, e.g. transmitting with small periodicity for SIB7. Also there are ways to spare more space (time gap) for transmitting important SIB, such as using concatenation of SIBs.
2.1.3  Paging
For paging process, the DRX cycle length is set as 2k×10ms, wherein k is one of {6,7,8, 9}. Obviously, the DRX cycle length will be doubled in S-UMTS system with scaling factor N=2, i.e. 2k×20ms = 2k+1×10ms, but most of the values are overlapped with UMTS’s. Hence, most DRX cycle length supported by UMTS can also be supported by S-UMTS.
The following figure shows the timing of PICH with associated S-CCPCH. The time difference will be dilated by the scaling factor. 
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Figure 2: Timing relation between PICH frame and associated S-CCPCH frame
The impact of dilating PICH can be negligible for most configure parameter of DRX cycle length. Take DRX cycle length equalling to 27×10ms for UMTS as example, the S-UMTS can configure 26×20ms as DRX cycle length. The average time for a UE to find a paging occasion is 27×10ms/2+PICH and 26×20ms/2+‘PICH, respectively, wherein PICH = 7680 UMTS chips = 2ms and ‘PICH = 7680 S-UMTS chips = 4ms. The additional 2ms over the average wait time is too small, i.e.0.3% additional delay. 
2.1.4  Access

The impact of access latency should take in account in the entire process of service from end to end. The signalling process is shown in the Figure 4, and time consumption for each step is listed in Table 2, both for UMTS and S-UMTS. The transmission time comparison shows that the total end-to-end time only increase 28% (not 100%), which is not below 300ms and hence is acceptable.
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Figure 4: The access process From Idle to DCH mode
Table 2 Transition time from Idle to DCH mode in UMTS and S-UMTS (N=2)
	Step
	Description
	Time (ms)

	
	
	UMTS
	S-UMTS

	1
	Average delay due to RACH scheduling period 
	5
	10

	2
	RACH Preamble
	1
	2

	3-4
	Preamble detection and transmission AICH 
	5
	10

	5
	UE Processing Delay (decoding of AICH, TTI assignment + L1 encoding of RRC Connection Request)
	10
	20

	6
	Transmission of RRC connection Request
	10
	10

	7
	Iub：RL setup，alcap setup，uplink/downlink synchronisation
	60
	60

	8
	Transmission of RRC Connection Setup 
	10
	10

	9
	Processing delay in the UE (L2 and RRC，TTI)
	12
	22

	10
	Transmission of RRC Connection Complete
	10
	10

	11
	Processing delay +TTI alignment
	10
	20

	11
	Transmission of initial direct transfer
	10
	10

	13
	RNC processing 
	5
	5

	14
	IU：initial ue message，direct transfer，
	20
	20

	15
	Transmission of downlink direct transfer
	10
	10

	16
	Processing delay +TTI alignment
	10
	20

	17
	Transmission of uplink direct transfer
	10
	10

	
	Total delay
	185
	236


2.1.5  Voice service and data service
For delay non-sensitive services, the time dilation of latency will have no essential impact. However for delay sensitive service, the impact of increasing latency should be well studied. 
Take voice service as example, since the user behaviour is relative steady and the typical voice packet is modelled as 20ms per packet and this should be satisfied no matter in UMTS or S-UMTS. Fortunately, the 20ms TTI is supported by S-UMTS (N=2), and the same bit rate can be handled by reduction SF so that the latency of voice is guaranteed.
For Service over HSPA, round trip time (RTT) will be doubled for scaling factor N=2 assuming the number of process is not changed. And hence the latency by retransmission will be increased. To keep the maximum latency of each data block (especially for RRC signalling), the maximum retransmission number or the process number can be reduced, and also by increase the scheduling chance to guarantee the rate of data which is delay sensitive.
2.2 Coverage

For control channel, the coverage of control channel is dependent on the received SNR level of per symbol (or bit), given that the PSD is the same and the received SNR is kept, the received power of control channel will be the same as legacy since the control channel will be received in dilated time period. Therefore the coverage of control channels can be similar.

For data channels, if the power assigned is the same, the coverage for the same bit rate to a specific user can be guaranteed. 
3. Conclusion
This contribution discusses the latency and coverage for S-UMTS. Our analysis shows that S-UMTS will have minor impact on paging, aceess, voice service and data service in terms of latency. The coverage of control channels and data channels in S-UMTS will also be similar as in UMTS. 
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