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1. Introduction
During RAN1#35 meeting, UE impact analysis of selective combining for MBMS was proposed[1]. 
During the RAN2 #40 meeting[4], it was agreed that selective combining could be supported and requirement on the timing synchronization would be loosened by performing selective combining at upper layer. It was  also agreed that a total of 2 S-CCPCHs would be sufficient for MBMS (in the case selective combining is not used).  

In this document, UE complexity of MBMS selective combining is reconsidered based on the decision of RAN2 #40. 


2. Discussion

2. 1 the number of S-CCPCHs for MBMS selective combining

The previous document [1] assumed that selective combining for MBMS is conducted according to CRC results. It requires the memory for data after turbo-decoding in order to absorb delay between cells. However it was considered in RAN2 #40 to conduct selective combining at the RLC layer by using sequence number[3]. Therefore, the memory requirements and turbo processing capabilities should be reconsidered according to these assumptions.

Based on the current assumptions, the following evaluation model can be considered.

· MBMS64kbps S-CCPCHs for MTCH: TTI=80ms/40ms/20ms SF=32

· No timing adjustment of physical layer in UE

· Selective combining is applied for only MTCH..

· The number of received cells for MBMS selective combining is 2 or 3.


2.2 Reference 384kbps UE class for comparison
A general Rel-5/Rel-99 UE channel decoding architecture is illustrated in [1]. 

The key memory requirements for this architecture are defined by [5].
· Frame buffer (size=K words), 

· TTI buffer (size=A*6.6 words), 

· And Decoded Trebles buffer (size=A bits).
For 384kbps UE class, K=19200 and A=6400[1].  
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Table 1 384kbps UE class reference for comparison
*Note1: In[5], this is described as “Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH).”
*Note2: In[5], this is described as “6.6 x Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant”
*Note3: In[5], this is described as “Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant”
*Note4: This is turbo decoded data size per unit time. It is calculated for the reference of turbo decoder processing capabilities.

*Note5: In [5], this is described, as “Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant” Convolution coding size is also included in this size.

As memory requirements, frame buffer size and TTI buffer size should be checked. And Total decoded data size (the sum of turbo-decoded data size and convolution-decoded data size) should be checked. 

As for the required Turbo decoder processing capabilities, “turbo decoded data size per unit time” should be considered. This table should be compared against that of the 384 kpbs reference UE class. 

2.3 Complexity of MBMS selective combining and that of 384kbps UE Class

Based on the decisions on MBMS channel multiplexing, RAN2 confirmed that a total of 2 S-CCPCHs (including any S-CCPCH used for FACH) would be sufficient for receiving MBMS from a single cell. In case of selective combining, the UE needs to receive additional S-CCPCHs, and this complexity is addressed below. 
In table2, the required UE capabilities of MBMS selective combining according RLs and TTI length are shown. 
Considering 384 kbps class UE capability, most of memory requirements such as the frame buffer size and TTI buffer size are sufficient except for “total decoded data size per TTI” for some cases (e.g. 2 RLs using 80ms TTI)

 Though R99 S-CCPCH (PCH) would use convolution coding, therefore this channel is not taken into account for the turbo processing capabilities. 
Table 2 Total received data size for MBMS selective combining 

	-
	channel
	SF
	TTI
	S-CCPCH
	frame buffer size(10ms)
	TTI buffer size
	Turbo decoded data size per TTI (TBsize*Tbs*TTI*RLs)
	turbo decoded data size per 10ms
	Total decoded data size per TTI (Turbo+CC240bit)

	R99 S-CCPCH
	 PCH24Kbps 
	128
	10
	1
	600
	600
	-
	-
	240

	MBMS RLs=1
	MTCH 64kbps
	32
	80
	2
	2400
	19800
	336*2*8=5376
	336*2=672
	5616

	
	
	
	40
	2
	2400
	10200
	336*2*4=2688
	336*2=672
	2928

	
	
	
	20
	2
	2400
	5400
	336*2*2=1344
	336*2=672
	1584

	MBMS RLs=2
	selective combining between 2 RLs
	32
	80
	3
	2400
	39000
	336*2*8*2=10752
	336*2*2=1344
	10992

	
	
	
	40
	3
	2400
	19800
	336*2*4*2=5376
	336*2*2=1344
	5616

	
	
	
	20
	3
	2400
	10200
	336*2*2*2=2688
	336*2*2=1344
	2928

	MBMS RLs=3
	selective combining between 3 RLs
	32
	80
	4
	2400
	58200
	336*2*8*3=16128
	336*2*3=2016
	16368

	
	
	
	40
	4
	2400
	29400
	336*2*4*3=8064
	336*2*3=2016
	8304

	
	
	
	20
	4
	2400
	15000
	336*2*2*3=4032
	336*2*3=2016
	4272



3. Conclusion 

In [1], UE complexity of MBMS selective combining was addressed. However, now that RAN2 has specified the minimum number of S-CCPCHs for MBMS UEs to receive as 2. The complexity of MBMS selective combining is reconsidered in this document.It was confirmed that MBMS selective combining is applicable for the case of 2 RLs using 40 ms TTI and 3RLs using 20 ms TTI, if an MBMS UE has the same capabilities as the 384k reference class, 

In this meeting, we recommend that we should discuss to adopt MBMS selective combining in Release 6 specifications. According to that decision, we should define the minimum UE capabilities for MBMS selective combining.


REFERENCES
[1]R1-031321, “Selective Combining for MBMS and UE impact analysis”, NEC, Mitsubishi Electric, NTT DoCoMo, 3GPP TSG RAN WG1 #35
[2]R1-031103, NTT DoCoMo, “Selective Combining for MBMS”, RAN WG1#34
[3]R2-040074,” Selective Combining for MBMS”, Samsung, 3GPP TSG RAN WG2 #40
[4]R1-040042,”Reply LS on Physical Layer aspects of MBMS” From RAN2 to RAN1, 3GPP TSG RAN WG2 #40 (R2-040353)
[5]TR25.306 v5.7.0, " UE Radio Access capabilities”
[6]TR25.346 v2.4.0, "Introduction of the Multimedia Broadcast Multicast Service in the Radio Access Network”


















































































































































































































� EMBED Excel.Sheet.8  ���














[image: image2.wmf]*Note1

*Note2

*Note3

*Note4

*Note5

-

channel

SF

TTI

channels

frame buffer

size(10ms)

TTI buffer size

turbo decoded data

size

turbo decoded

data size per

10ms

Total decoded

data size

  Definition

from 25.306

３８４K Class　UE�

Capablities

-

-

3

multicode

19200

6400*6.6=42240

6400

-

6400

Comparison

reference

３８４K 10ms TTI

8

10

1

4800

-

336*12=4032

4032

336*12=4032

_1136400029.xls
Sheet1

		

				Assumption: CCtrCH of each S-CCPCH is different but memory is shared.

												K		A*6.6		A		original		final check

												*Note1		*Note2		*Note3		*Note4		*Note5

		-		channel		SF		TTI		channels		frame buffer size(10ms)		TTI buffer size		turbo decoded data size		turbo decoded data size per 10ms		Total decoded data size

		Definition from 25.306		３８４K Class　UE Capablities		-		-		3 multicode		19200		6400*6.6=42240		6400		-		6400

		Comparison reference		３８４K 10ms TTI		8		10		1		4800		-		336*12=4032		4032		336*12=4032

		-		channel		SF		TTI		S-CCPCH  channels		frame buffer size(10ms)		TTI buffer size		Turbo decoded data size per TTI (TBsize*Tbs*TTI*RLs)		turbo decoded data size per 10ms		Total decoded data size per TTI (Turbo+CC240bit)

		R99 S-CCPCH		PCH24Kbps		128		10		1		300		300		-		-		240

		MBMS RLs=1		MTCH 64kbps		32		80		1		1200		9900		336*2*8=5376		336*2=672		5616

		MBMS RLs=1		MTCH 64kbps		32		40		1		1200		5100		336*2*4=2688		336*2=672		2928

		MBMS RLs=1		MTCH 64kbps		32		20		1		1200		2700		336*2*2=1344		336*2=672		1584

		MBMS RLs=2		selective combining 1		32		80		2		1200		19500		336*2*8*2=10752		336*2*2=1344		10992

		MBMS RLs=2		selective combining 1		32		40		2		1200		9900		336*2*4*2=5376		336*2*2=1344		5616

		MBMS RLs=2		selective combining 2		32		20		2		1200		5100		336*2*2*2=2688		336*2*2=1344		2928

		MBMS RLs=3		selective combining 2		32		80		3		1200		29100		336*2*8*3=16128		336*2*3=2016		16368

		MBMS RLs=3		selective combining 3		32		40		3		1200		14700		336*2*4*3=8064		336*2*3=2016		8304

		MBMS RLs=3		selective combining 3		32		20		3		1200		7500		336*2*2*3=4032		336*2*3=2016		4272
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		TTI=40		channel		SF		TTI		code		frame buffer size(10ms)		TTI buffer size		turbo decode size		decoded data size (TTI)

		R99 S-CCPCH		PCH24Kbps		128		10		1		300		300		NA		240

		MBMScell1		MTCH1 64kbps		32		40		1		1200		4800		4800		336*1

		MBMScell2		MTCH2  64kbps		32		40		1		1200		4800		4800		336*1

		MBMS cell3		MTCH3  64kbps		32		40		1		1200		4800		4800		336*1

		Total		-		-		-		4		3900		14700		14400		336*4=2688
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