3GPP TSG RAN WG1 Meeting #76
R1-140212
Prague, Czech Republic, February 10–14, 2014
Agenda Item:
7.1
Source:
Huawei, HiSilicon

Title:
Discussion of introduction of new UE category in Rel-11
Document for:
Discussion and decision 

1 Introduction

In RANP #62, RAN agrees to task RAN WGs (starting from RAN1) to introduce a new UE category(ies) with the following principles[1]:

· Define DL “450Mbps class” addressing 3DL CA with total aggregated bandwidth of 60MHz (example shown in [2])

· The above DL category should be paired with UL categories with the same processing requirements as the existing UL Cat.6 and UL Cat.7

· New UE category(ies) should be defined in release-11

· RAN WGs should  further discuss

· “Physical layer parameter values”, “Total layer 2 buffer sizes“ and “Maximum number of bits of a MCH transport block received within a TTI” as defined in TS36.306

· Mechanisms to address backward compatibility
· RRC signaling
In this contribution, we will provide further discussions on the new UE category in Rel-11.
2 Discussion 

2.1 Proposed parameters for new UE categories
To define DL “450Mbps class” addressing 3DL CA with total aggregated bandwidth of 60MHz, we propose category 6a/7a paired with UL categories with the same processing requirements as the existing UL Cat. 6 and UL Cat. 7. DL “450Mbps class” could be achieved by 3DL CA + 2 layer MIMO or 2DL CA + (4 layer + 2 layer) MIMO.
“Physical layer parameter values”, “Total layer 2 buffer sizes“ and “Maximum number of bits of a MCH transport block received within a TTI” as defined in TS36.306 are shown in Table 1-Table 4. It is noted that if decoupling between DL and UL categories is agreed, DL category 6a/7a could be merged.
Table 1: Downlink physical layer parameter values set by the field ue-Category
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	Category 6a
	452256
	149776 (4 layers)
75376 (2 layers)
	5481216
	2 or 4

	Category 7a
	452256
	149776 (4 layers)
75376 (2 layers)
	5481216
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	NOTE:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.


Table 2: Uplink physical layer parameter values set by the field ue-Category

	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	5160
	No

	Category 2
	25456
	25456
	No

	Category 3
	51024
	51024
	No

	Category 4
	51024
	51024
	No

	Category 5
	75376
	75376
	Yes

	Category 6
	51024
	51024
	No

	Category 7
	102048
	51024
	No

	Category 6a
	51024
	51024
	No

	Category 7a
	102048
	51024
	No

	Category 8
	1497760
	149776
	Yes


Table 3: Total layer 2 buffer sizes set by the field ue-Category
	UE Category
	Total layer 2 buffer size [bytes]

	Category 1
	150 000

	Category 2
	700 000

	Category 3
	1 400 000

	Category 4
	1 900 000

	Category 5
	3 500 000

	Category 6
	3 300 000

	Category 7
	3 800 000

	Category 6a
	4 700 000

	Category 7a
	5 200 000

	Category 8
	42 200 000


Table 4: Maximum number of bits of a MCH transport block received within a TTI set by the field ue-Category for an MBMS capable UE 
	UE Category
	Maximum number of bits of a MCH transport block received within a TTI

	Category 1
	10296

	Category 2
	51024

	Category 3
	75376

	Category 4
	75376

	Category 5
	75376

	Category 6
	75376

	Category 7
	75376

	Category 6a
	75376

	Category 7a
	75376

	Category 8
	75376


2.2 Mechanisms to address backward compatibility
Combination with legacy categories
For backward compatibility, a Rel-11 UE should signal a Rel-8 category to the network at least. To utilize UE capability as much as possible, a Rel-11 UE should signal a Rel-10 category to the network furthermore. As a result, a Rel-11 UE could connect to the Rel-8/9 network as a category 4 device and connect to the Rel-10 network as a category 6/7 device. Therefore we propose that
· A UE indicating category 6a shall also indicate category 4 and category 6. A UE indicating category 7a shall also indicate category 4 and category 7.
Ambiguity of LBRM pattern

Since the limited buffer rate matching (LBRM) [3] pattern can be different for each category, the UE needs to know which LBRM pattern size is assumed at the eNB side. A straightforward solution, which is similar as Release 10 [4]

 REF _Ref378257683 \r \h 
 \* MERGEFORMAT [5], is that UE should follow LBRM pattern of the Rel-11 category, when the UE is configured with transmission mode 10. 
Detailed specification related to LBRM is shown as follows:

KC = 3/2 is used to ensure that in 2-CC transmission, the eNB assumes 225kb buffer size for each transport block (
[image: image1.wmf]IR

N

) so that 4-layer transmission with maximum TBS is available in each carrier. We should note that the words in red are not necessary, because they result a same 
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 as category 6/7, and  could be merged with category 6/7.
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where:

If the UE signals ue-Category-v11xx, and is configured with transmission mode 10 for the DL cell, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-Category-v11xx, else if the UE signals ue-Category-v1020, and is configured with transmission mode 9 or transmission mode 10 for the DL cell, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-Category-v1020. Otherwise, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-Category.

If Nsoft = 35982720, 
KC= 5, 

elseif Nsoft = 5481216 

if the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell, 
KC  = 3

else

KC  = 3/2

elseif Nsoft = 3654144 and the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell, 
KC  = 2

else 

KC  = 1

End if.
Storing soft channel bits

Similar as Release 10 [6], UE should store soft channel bits according to Rel-11 category, if the UE signals a Rel-11 category. Specification for storing soft channel bits could be updated as follows.
Both for FDD and TDD, if the UE is configured with more than one serving cell, then for each serving cell, for at least 
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 transport blocks, upon decoding failure of a code block of a transport block, the UE shall store received soft channel bits corresponding to a range of at least 
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 are defined in clause 5.1.4.1.2 of [5]. 
MDL_HARQ is the maximum number of DL HARQ processes.
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 is the number of configured serving cells. 
If the UE signals ue-Category-v11xy, 
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 is the total number of soft channel bits according to the UE category indicated by ue-Category-v11xy, else if the UE signals ue-Category-v1020, 
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 is the total number of soft channel bits according to the UE category indicated by ue-Category-v1020. Otherwise, 
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 is the total number of soft channel bits according to the UE category indicated by ue-Category. 

Proposals:

· Parameters related to newly defined category 6a/7a in Rel-11 are proposed in  Table 1-Table 4.
· A UE indicating category 6a shall also indicate category 4 and category 6. A UE indicating category 7a shall also indicate category 4 and category 7.
· UE should follow LBRM pattern of the Rel-11 category, when the UE is configured with transmission mode 10.
· UE should store soft channel bits according to Rel-11 category, if the UE signals a Rel-11 category.
3 Conclusions

In this contribution, UE category addressing 3DL CA with total aggregated bandwidth of 60MHz is discussed, and the proposals are summarized as follows. 
Proposals:

· Parameters related to new defined category 6a/7a in Rel-11 are shown in  Table 1-Table 4
· A UE indicating category 6a shall also indicate category 4 and category 6. A UE indicating category 7a shall also indicate category 4 and category 7.
· UE should follow LBRM pattern of the Rel-11 category, when the UE is configured with transmission mode 10
· UE should store soft channel bits according to Rel-11 category, if the UE indicates a Rel-11 category.
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