3GPP TSG RAN WG1 Meeting #45
Tdoc (
R1-061469
Shanghai, China, 8 – 12 May, 2006
Source:             Motorola

Title:                  UE Complexity analysis for study item report
Agenda Item:    11.6.5 
Document for:  Discussion and decision
1 Introduction
UE complexity analysis is summarized for inclusion in the UE complexity section of 25.912 (12.1) for the following:
· UE configuration for reception of shared channels with associated overhead signalling, and reception of MBMS from separate carrier

· UE buffer size estimates for various bandwidth modes
· UE processing time based on uplink H-ARQ timing analysis

2 Operation of UE reception of MBMS dedicated carrier 
Additional requirements have been added to support MBMS only carriers for Mobile TV, and open loop MIMO is being studied for potential performance improvement of MBMS signal reception. In the last meeting in Athens it was agreed the following:

In case of multiplexing MBMS transmissions is handled using a separate carrier

· There is only TDM multiplexing between different services

· Only long CP is considered for evaluation

· Bandwidths of 5 and 10 MHz are considered for evaluation

Considering the case where a UE is operating at 10MHz for Unicast traffic and 5 MHz for Broadcast, there are two alternatives:
I. Add another receiver to the UE i.e. a 3rd receiver including dedicated RF processing
II. Use the TDM restriction and operate with 2 receivers

For the UE originally with 2 receivers (RX diversity), to maintain this capability for the same performance the UE will require 4 receivers as stated in [4]. The interpretation of the text agreed above is that, if a UE is capable of receiving MBMS from a dedicated carrier, there is no impact on the assumed number of receivers, because of TDM multiplexing.  
Other UE complexity aspects to consider are how dynamic the MBMS dedicated carrier bandwidth will change and the deployment scenarios.  We recommend that the MBMS dedicated carrier bandwidth does not change from subframe to subframe.  For the work item, deployment scenarios need to be identified specifically regarding the band and the transmission modes of channels adjacent to the MBMS dedicated carrier (FFS in WG4).

Therefore we recommend adding the following text in the UE complexity TP in [7], section 12.1:
For the reception of MBMS transmissions from a separate carrier:

· UE does not require additional receiver

· Support of RX diversity and or MIMO is independent of UE capability to receive MBMS 

To clarify the requirements in the Study Item, we also recommend the following change to section 7.1.1.6 of 25.814: 
In case of multiplexing MBMS transmissions is handled using a separate carrier

· There is only TDM multiplexing between different Unicast and MBMS services

· Only long CP is considered for evaluation

· Bandwidths of 5 and 10 MHz are considered for evaluation

· Bandwidth of separate carrier for MBMS transmission is static i.e. does not change from subframe to subframe
3 UE buffer size estimate for various bandwidth mode
Estimate of UE soft buffer sizes were presented in [5] for two TTI sizes (0.5 and 2 ms).  For the study item only 0.5ms is being used.  It was also agreed that each company will select the appropriate number of H-ARQ processes for evaluation.  We propose that the text below to be included in the UE complexity TP [7], section 12.1:
Downlink peak rates and soft buffer sizes are calculated for different bandwidth modes (5 to 20 MHz) for TTI equal to a subframe (0.5ms). MIMO 2x2 is a (ON/OFF) parameter.  Nmax represents the maximum number of H-ARQ processes to be considered when determining the soft buffer size. A modulation of 64QAM with maximum coding rate of 5/6 is assumed in determining the maximum transport block size (TBS) for each carrier bandwidth mode.  The soft buffer size was chosen such that for each Nmax a minimum coding rate of ½ can be supported for the given maximum transport block size. 

Table X: Peak downlink rate and soft buffer size with TTI = 0.5 ms

	BW Mode (MHz)
	Max TBS  (bits)
	Peak Rate (Mbps)
	0.5 ms TTI  Soft Buffer size (bits)  
(TTI x Peak_rate x Nmax / EncRate)
	MIMO (2x2)

	
	
	
	Nmax=6
	Nmax=4
	

	5
	7500
	15.0
	90000
	60000
	n

	10
	15000
	30.0
	180000
	120000
	n

	15
	22500
	45.0
	270000
	180000
	n

	20
	30000
	60.0
	360000
	240000
	n

	5
	15000
	30.0
	180000
	120000
	y

	10
	30000
	60.0
	360000
	240000
	y

	15
	45000
	90.0
	540000
	360000
	y

	20
	60000
	120.0
	720000
	480000
	y


4 Uplink H-ARQ timing analysis 

We propose to include the H-ARQ timing analysis from [6] that shows the assumed UE processing time for various number of H-ARQ processes, in [7], section 12.1.
In the example in Figure XX, the TTI size is 0.5 ms and the 1-way propagation delay is for a cell of 100 Km.  UE processing time is respectively 0.333, 0.833 and 1.3 ms for 5 to 6 and 7 H-ARQ processes. It should also be observed that the Node B feedback transmission time at 0.5 ms TTI is quite a substantial factor in increasing latency.
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Figure XX:  Uplink H-ARQ timing; TTI is 0.5ms with variable N (100 Km cell size)
With Node B processing fixed at 0.5 ms if UE processing time is assumed to be at least 0.8ms, the number of H-ARQ processes for various cell sizes is listed below:
Table Y: Number of HARQ processes vs cell size and UE processing time
	Cell Size (m)
	Per UE processing time (ms)

	
	0.8
	1.5
	2.0

	500
	5
	6
	8

	5000
	5
	6
	8

	25000
	5
	6
	8

	50000
	6
	6
	8

	100000
	6
	7
	9


5 Conclusion
In this contribution, we propose to include UE complexity analysis for UE configuration impact when receiving MBMS from a separate carrier, UE buffer size estimates for reception of downlink shared channel and H-ARQ timing analysis with impact on UE processing time, in  section 12.1[7].  We also propose some modifications in section 7.1.1.6 of [2] to clarify UE operation and configuration when receiving MBMS from a separate carrier.
6 References

[1] 3GPP TR 25.913 v2.10 (2005-05), “Requirements for Evolved UTRA and UTRAN”

[2] 3GPP TR 25.814 V1.2.2(2006-03), “Physical Layer Aspects for Evolved UTRA” 

[3] 3GPP TR 25.813 V0.5.1(2006-03) “E-UTRA & E-UTRAN Radio interface protocol aspects”

[4] R1-060801 
“MBMS options in LTE” , Nokia, TSG RAN WG1 meeting # 44bis, Athens, Greece,  Mar. 2006

[5] R1-060382
“Downlink UE Capability” , Motorola, 3GPP TSG RAN WG1 Meeting #44, Denver, USA, Feb. 2006   
[6] R1-060404
“Uplink H-ARQ timing and number of processes”, Motorola, 3GPP TSG RAN WG1 Meeting #44, 



Denver, USA, Feb. 2006   
[7] 3GPP TR 25.912 V0.1.2 (2006-3) “Feasibility Study for Evolved UTRA and UTRAN”                                             



















































































































































ACK TX time 





























N=7











N=6





Prop delay






















































































Node B feedback + Prop delay





N=5





Node B Processing 





Prop delay 





UL Node B





UL UE





UE processing time








Page 1 of 4

