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Discussion and decision
1 Introduction
The Stage 2 and 3 CRs for DC-HSDPA + MIMO were agreed in RAN2#67 [1], [2], [3], [4]. 
For DC-HSDPA + MIMO UE categories 25 and 26 (without 64QAM) and 27 and 28 (64QAM) were introduced [1]. However contribution [1] did not address the possible UE category combinations for DC-HSDPA + MIMO and E-DCH. The possible combinations and the L2 buffer requirements are discussed in this document. 
The E-DCH categories for DC-HSUPA were not agreed in RAN2#67 [5], but went for email agreement [67#21]. The proposed HS-DSCH – E-DCH combinations and L2 buffer requirements are listed below [6]:
	 HS-DSCH category

E-DCH category
	Categories 13 and 14

[kBytes]
	Categories 15 and 16

[kBytes]
	Categories 17 and 18

[kBytes]
	Categories 19 and 20 [kBytes]
	Categories 21 and 22
[kBytes]
	Categories 23 and 24
[kBytes]
	Categories 25 and 26
[kBytes]
	Categories 27 and 28
[kBytes]

	Category 1
	-
	-
	-
	-
	-
	-
	-
	-

	Categories 2 and 3
	-
	-
	-
	-
	-
	-
	-
	-

	Category 5
	400
	-
	-
	-
	-
	-
	-
	-

	Category 4
	400
	400
	400
	-
	400
	-
	-
	-

	Category 6
	400
	500
	500
	750
	500
	750
	-
	-

	Category 7
	500
	500
	500
	1000
	500
	1000
	-
	-

	Category 8
	-
	-
	-
	-
	750 (536)
	750 (738)
	1500 (1259)
	2000 (1830)

	Category 9
	-
	-
	-
	-
	750 (677)
	1000 (879)
	1500 (1400)
	2000 (1970)


Editor’s notes: the values in bracket are the calculated values before quantization.
The UE category combinations and L2 buffer requirements for DC+MIMO and DC-HSUPA are further discussed in Chapter 2.
Discussion
1.1 Round Trip Time

The L2 buffer requirements in [5] are based on an RTT of 100 ms. In current live networks RTTs smaller than 100 ms. are observed, and in the timeframe for the Rel-9 UE categories it is assumed that an RTT of 70 ms is more realistic. Therefore it is proposed that the L2 buffer requirements for the Rel-9 DC+MIMO and DC-HSUPA combinations are based on an RTT of 70 ms.

Proposal 1: Use 70 ms RTT to calculate the L2 buffer requirements for the Rel-9 UE category combinations of DC+MIMO and DC-HSUPA.
1.2 DC+MIMO and E-DCH combinations
For DC-HSDPA the combinations with E-DCH categories 4, 6 and 7 are defined. It is proposed to define similar combinations for DC-HSDPA + MIMO. More specifically: the combination of HS-DSCH categories 25 and 26 with E-DCH categories 4, 6 and 7, and the combination of HS-DSCH categories 27 and 28 with E-DCH categories 6 and 7.
Proposal 2: Allow the combination of HS-DSCH categories 25 and 26 with E-DCH categories 4, 6 and 7, and the combination of HS-DSCH categories 27 and 28 with E-DCH categories 6 and 7

1.3 L2 buffer requirements
The proposed HS-DSCH – E-DCH L2 buffer requirements in [6] are based on the method defined in [7]:

Buffer size (bits) 
= (MaxDLDataRate (bits/sec) + MaxULDataRate (bits/sec)) * RoundTripTime (sec) + 
                                                       MaxDLTrBlkSize (bits) * MHSWindowSize

Buffer size (Kbytes) 
= Buffer size (bits) / 8192
MHSWindowSize 
= 16 (DC-HSPDPA) / 128 (DC-HSDPA+MIMO)

Using an RTT of 70 ms. the L2 buffer requirements are listed below: 
	 HS-DSCH category

E-DCH category
	Categories 13 and 14

[kBytes]
	Categories 15 and 16

[kBytes]
	Categories 17 and 18

[kBytes]
	Categories 19 and 20 [kBytes]
	Categories 21 and 22
[kBytes]
	Categories 23 and 24
[kBytes]
	Categories 25 and 26
[kBytes]
	Categories 27 and 28
[kBytes]

	Category 1
	-
	-
	-
	-
	-
	-
	-
	-

	Categories 2 and 3
	-
	-
	-
	-
	-
	-
	-
	-

	Category 5
	400
	-
	-
	-
	-
	-
	-
	-

	Category 4
	400
	400
	400
	-
	400
	-
	1000 (939)
	-

	Category 6
	400
	500
	500
	750
	500
	750
	1000 (964)
	1500 (1429)

	Category 7
	500
	500
	500
	1000
	500
	1000
	1500 (1013)
	1500 (1479)

	Category 8
	-
	-
	-
	-
	500 (446)
	750 (623)
	1500 (1013)
	1500 (1478)

	Category 9
	-
	-
	-
	-
	750 (545)
	750 (722)
	1500 (1111)
	2000 (1577)


Editor’s notes: the values in bracket are the calculated values before quantization.
Conclusions
RAN2 is kindly asked to discuss the UE category combinations for DC+MIMO and DC-HSUPA. 

RAN2 is kindly asked to consider the following proposals:

Proposal 1: Use 70 ms RTT to calculate the L2 buffer requirements for the UE category combinations of DC+MIMO and DC-HSUPA.
Proposal 2: Allow the combination of HS-DSCH categories 25 and 26 with E-DCH categories 4, 6 and 7, and the combination of HS-DSCH categories 27 and 28 with E-DCH categories 6 and 7

Proposal 3: Define the L2 buffer requirements for the UE category combinations of DC+MIMO and DC-HSUPA as proposed in section 2.3.
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2.1 Huawei 25.306 for introduction DC-HSUPA
Based on 100 ms:
	 HS-DSCH category

E-DCH category
	Categories 13 and 14

[kBytes]
	Categories 15 and 16

[kBytes]
	Categories 17 and 18

[kBytes]
	Categories 19 and 20 [kBytes]
	Categories 21 and 22
[kBytes]
	Categories 23 and 24
[kBytes]
	Categories 25 and 26
[kBytes]
	Categories 27 and 28
[kBytes]

	Category 1
	-
	-
	-
	-
	-
	-
	-
	-

	Categories 2 and 3
	-
	-
	-
	-
	-
	-
	-
	-

	Category 5
	400
	-
	-
	-
	-
	-
	-
	-

	Category 4
	400
	400
	400
	-
	400
	-
	-
	-

	Category 6
	400
	500
	500
	750
	500
	750
	-
	-

	Category 7
	500
	500
	500
	1000
	500
	1000
	-
	-

	Category 8
	-
	-
	-
	-
	750     (536)
	750     (738)
	1500 (1259)
	2000 (1830)

	Category 9
	-
	-
	-
	-
	750     (677)
	1000     (879)
	1500 (1400)
	2000 (1970)


Based on 100 ms (Jose):

	Categories 21 and 22
DC-HSDPA
	Categories 23 and 24
DC-HSDPA+64QAM
	Categories 25 and 26
DC-HSDPA+MIMO
	Categories 27 and 28
DC-HSDPA+MIMO+64QAM

	[kBytes]
	[kBytes]
	[kBytes]
	[kBytes]

	 
	 
	 
	 

	 
	 
	 
	 

	-
	-
	-
	-

	-
	-
	-
	-

	-
	-
	-
	-

	400
	-
	-
	-

	500
	750
	750
	750

	500
	1000
	1000
	1000

	(553,66) 500
	(764,34) 750
	(1255,33) 1200
	(1823,53) 1800

	(694,19) 500
	(904,87) 750
	(1395,86) 1200
	(1964,06)1800


Based on 70 ms (Jose):

	Categories 21 and 22
DC-HSDPA
	Categories 23 and 24
DC-HSDPA+64QAM
	Categories 25 and 26
DC-HSDPA+MIMO
	Categories 27 and 28
DC-HSDPA+MIMO+64QAM

	[kBytes]
	[kBytes]
	[kBytes]
	[kBytes]

	 
	 
	 
	 

	 
	 
	 
	 

	-
	-
	-
	-

	-
	-
	-
	-

	-
	-
	-
	-

	400
	-
	800
	-
	Cat-4

	500
	750
	1000
	1500
	Cat-6

	500
	1000
	1000
	2000
	Cat-7

	(417,63) 600
	(580,43) 750
	(1119,3) 1200
	(1639,62) 1750
	DC-HSUPA

	(516) 600
	(678,8) 750
	(1217,67) 1200
	(1737,99)1750
	DC-HSUPA+16QAM
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Rel-9 70.6 Mbps QPSK, 16QAM, 64QAM - - - 27

Rel-9 56.0 Mbps QPSK, 16QAM - - - 26

Rel-9 46.8 Mbps QPSK, 16QAM - - - 25

Rel-8 42.2 Mbps QPSK, 16QAM, 64QAM - - 24

-
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28.0 Mbps

23.4 Mbps

42.2 Mbps

35.3 Mbps

21.1 Mbps
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Minimum RLC Buffer Size (bits) = 
(MaxDLDataRate + MaxULDataRate) * RoundTripTime 

+ MaxDLTrBlkSize*MHSWindowSize
MHSWindowSize has the value of 16 
MHSWindowSize has the value of 128 (with DC-MIMO, i.e. 8x). 
	HSUPA category
	Maximum
number of
HSUPA
codes
transmitted
	Minimum
spreading
factor
	Support
for 10 and 2 ms
HSUPA TTI
	Maximum
number of
bits
transmitted
within
a 10 ms
HSUPA
TTI
	Maximum
number of
bits
transmitted
within
a 2 ms
HSUPA
TTI
	Maximum
Bit rate

	Category 1
	1
	SF4
	10 ms TTI only
	7296
	-
	0.73 Mbps

	Category 2
	2
	SF4
	10 ms and 2 ms TTI
	14592
	2919
	1.46 Mbps

	Category 3
	2
	SF4
	10 ms TTI only
	14592
	-
	1.46 Mbps

	Category 4
	2
	SF2
	10 ms and 2 ms TTI
	20000
	5837
	2.92 Mbps

	Category 5
	2
	SF2
	10 ms TTI only
	20000
	-
	2.00 Mbps

	Category 6

Category 7
	4

Rel-7
	SF2
	10 ms and 2 ms TTI
	20000
	11520
	5.76 Mbps

11.5 Mpbs
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