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1. Overall Description:

RAN1has sent an LS [1] to RAN2 about the agreements to introduce two new UE categories based on data rates of “Categories 9, 10 + additional 256QAM”, it will be approximately 600 Mbps. RAN1 further recommends the new UE categories 11 and 12 are introduced since Rel-11. The entries in table 4.1-1 that were under discussion have been finalized and the corresponding modifications for the descriptions in section 4.1 and the table 4.1-1 in 36.306 are in the appendix. The changes proposed in the previous LS and the updates are both shown, under the names of Huawei and Huawei1 respectively. 

In table 4.1-1 in the appendix, the maximum number of DL SCH transport block bits received within a TTI is 603008 bits and the corresponding Total number of soft channel bits is 7308288 bits. RAN1 assumes that these UE categories are intended to for example support the following operational scenarios and data rates:

1) 60 MHz of aggregated spectrum and 2 layer MIMO together with 256QAM: 587 Mbps 

 2) 30 MHz of aggregated spectrum and 4 layer MIMO together with 256QAM: 587 Mbps 

 3) 80 MHz of aggregated spectrum and 2 layer MIMO together without 256QAM: 603 Mbps 

 4) 40 MHz of aggregated spectrum and 4 layer MIMO together without 256QAM: 599 Mbps 

It is RAN1’s understanding that a category 11/12 UE can indicate support for one or multiple of scenario 1), 2), 3) and 4) with additional capability indications on carrier aggregation, MIMO and 256QAM. However, RAN1 notes that for example scenario 1), 2) and 4) may not be possible to support with by a category 11/12 UE due to the following statement in section 4.3.5.2 in 36.306. Similar situation also exists for category 6/7/9/10 UEs. RAN1 would like to ask RAN2 to solve it if it is the case: 

The carrier aggregation and MIMO capabilities indicated for at least one band combination shall meet the processing requirements defined by the physical layer parameter values in the UE category (i.e., maximum number of DL-SCH/UL-SCH transport block bits received/transmitted within a TTI, maximum number of bits of a DL-SCH/UL-SCH transport block received/transmitted within a TTI, and total number of soft channel bits for downlink).
As indicated in section 4.1 in the appendix, if category 11/12 is introduced since Rel-11, when a category 11/12 UE supporting scenarios 1) or 2) but not 3) or 4) accesses a network that only understands the Rel-8/9/10/11 ASN.1 UE capability signalling, it is RAN1’s understanding that the UE is still considered as a category 11/12 UE respectively, even though it can only meet the processing requirement defined in UE category 9/10 respectively in that network. 
RAN1 will continue discussions about one-to-one relationship between a peak data rate and UE category.

2. Actions:

To RAN2:  
RAN1 respectfully asks RAN2 to take above and the appendix into account in their future work.
3. Reference
[1]
R1-143675, LS on 256QAM UE category, RAN1 #78, Aug. 2014
4. Dates of Next TSG-RAN WG1 Meetings:
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San Francisco CA, USA
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Appendix   
Text proposal for Rel-11 specification of 36.306:
4.1
ue-Category
The  field ue-Category defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating category 6 or 7 shall also indicate category 4. A UE indicating category 8 shall also indicate category 5. A UE indicating category 9 or 11shall also indicate category 6 and 4. A UE indicating category 10 or 12shall also indicate category 7 and 4. Table 4.1-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE.
Table 4.1-1: 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 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	Category 11
	603008
	149776 (4 layers, 64QAM)
75376 (2 layers, 64QAM)
	7308288 
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
75376 (2 layers, 64QAM)
	7308288 
	2 or 4

	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.


Text proposal for Rel-12 specification of 36.306 (the text for Rel-11 TP is not shown with editing trace):

4.1
ue-Category
The  field ue-Category defines a combined uplink and downlink capability. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1-1 and 4.1-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating category 6 or 7 shall also indicate category 4. A UE indicating category 8 shall also indicate category 5. A UE indicating category 9 or 11shall also indicate category 6 and 4. A UE indicating category 10 or 12shall also indicate category 7 and 4. A UE indicating category 13 shall also indicate category 8 and 5. Table 4.1-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE.
	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 0 (Note 2)
	1000
	1000
	25344
	1

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	299552
	
	149776
	3667200
	4

	Category 6
	301504 (-)
391632 (256QAM configured; FFS if it is applicable to UEs without 256QAM configuration or capability)
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	Category 7
	301504(-)
391632 (256QAM configured; FFS if it is applicable to UEs without 256QAM configuration or capability)
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers)

75376 (2 layers)
	5481216
	2 or 4

	Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288 
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288 
	2 or 4

	Category 13
	3916560
	391656
	47431680
	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.


