3GPP TSG RAN WG2 Meeting #72bis

R2-110024
Dublin, Ireland, 17 - 21 January 2011

3GPP TSG-RAN WG4 #57                                    
                 
      R4-105010
Jacksonville, FL, US 15-19 November, 2010
Title:
Reply LS on Rel-10 UE category
Response: 
R4-103767
Release:
Rel-10
Work Item:
LTE_CA-Core
Source:
RAN WG4
To:
RAN WG1 and WG2
Cc:
None
Contact Person:


Name:
Hiroyuki Ishii
Tel. Number:
+81 46 840 3190
E-mail Address:
ishiihiro@nttdocomo.co.jp
Attachments:
-
1. Overall Description:

RAN4 would like to thank RAN1 for their LS in R4-103767 entitled “LS on Rel-10 UE category”. 

During the recent RAN4 meetings, RAN4 discussed LTE-A UE category/ capability issues, and reached the following conclusions:
1. DL MIMO layer capability per frequency band should be explicitly signalled along with CA bandwidth class for each CA-band supported. 
2. For non CA bands, or for scenarios where there is only one CC on a frequency band, DL MIMO layer capability per frequency band should also be explicitly signalled.
3. UL MIMO layer capability per frequency band should be explicitly signalled along with CA bandwidth class for each CA-band supported. 

4. For non CA bands, or for scenarios where there is only one CC on frequency band, UL MIMO layer capability per frequency band should also be explicitly signalled.
5. UE, which supports CA bandwidth class C, does not always support lower CA BW class, i.e. it should be separately signalled if UE support CA bandwidth class B in addition to CA bandwidth class C.
· For CA bandwidth class D/ E/ F, it is FFS.

6. Support for Uplink 64QAM in Category 7 should be “No.” 
7. Supported channel bandwidth should be restricted by the RAN4 specifications, i.e. the supported channel bandwidth should be a hard coded subset of all the channel bandwidth options, so that testing efforts could be minimised. 
· Additional channel bandwidth options in future deployments could be introduced using an extension for a new information element. The additional channel bandwidth options should also be defined in the RAN4 specifications. 

8. The following abbreviations are used:

· Intra-band contiguous CA : CA_X (e.g. CA_1C)

· Inter-band non-contiguous CA : CA_X-Y (e.g. CA_1A-5A)

· Intra-band non-contiguous CA: CA X-X (e.g. CA_1A-1A)

Examples for LTE-A UE category/ capability signaling are shown in Annex A in order to illustrate the above RAN4 agreements. Furthermore, Annex B presents new Rel-10 UE categories, which are modified based on the above RAN4 agreements.
2. Actions:
To RAN1 and RAN2:

RAN4 kindly requests RAN1 and RAN2 to take the RAN4 agreements into account in the subsequent discussion on UE category/ capability in each WG.

3. Date of Next RAN WG4 Meetings:

RAN WG4 Ad-hoc Meeting 2011-01        17 – 21 January, 2011, Texas, USA
RAN WG4 Meeting #58 
              21 – 25 February, 2011, Taipei, Republic of China
4. References:

None

Annex A. Examples for LTE-A UE category/ capability

Table 1 and 2 present examples for LTE-A UE category/ capability for intra-band contiguous CA and inter-band non-contiguous CA, respectively. The definition of CA bandwidth classes is shown in Table 3.
Table 1  E-UTRA CA Band: CA_1

	CA/ Non CA
	CA band combinations
	E-UTRA band
	CA BW class
	DL MIMO layers
	UL MIMO layers
	Additional channel bandwidth support indicator

	Non CA
	
	Band 1
	
	4
	1
	

	CA
	CA_1 (DL)
	Band 1
	Class C
	2
	N/A
	Absent

	
	CA_1 (UL)
	Band 1
	Class C
	N/A
	1
	Absent


Table 2  E-UTRA CA Band: CA_1-5

	CA/ Non CA
	CA band combinations
	E-UTRA band
	CA BW class
	DL MIMO layers
	UL MIMO layers
	Additional channel bandwidth support indicator

	Non CA
	
	Band 1
	
	2
	1
	

	
	
	Band 5
	
	2
	1
	

	CA
	CA_1-5 (DL)
	Band 1
	Class A
	2
	N/A
	Absent

	
	
	Band 5
	Class A
	2
	N/A
	Absent

	
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	N/A
	N/A
	N/A
	N/A
	


Table 3 CA bandwidth classes (See Table 5.6A-3 in TR 36.807)
	CA bandwidth class
	Aggregated Transmission 

Bandwidth Configuration, NRB, agg
[RBs]
	# CC’s

	A
	NRB, agg ≤ 100
	[1]

	B
	NRB, agg ≤ 100
	[2]

	C
	100 < NRB, agg ≤ [200]
	[2]

	D
	[200] < NRB, agg ≤ [300]
	[TBD]

	E
	[300] < NRB, agg ≤ [400]
	[TBD]

	F
	[400] < NRB, agg ≤ [500]
	[TBD]


Annex B. Proposed change on new Rel-10 UE categories
Table 4 presents new Rel-10 UE categories modified by RAN4. 

Table 4 New Rel-10 UE categories modified by RAN4
	UE category
	Max. Data rate

(DL / UL)

(Mbps)
	DL
	UL

	
	
	Max. num.of DL-SCH TB bits
per TTI
	[Max. num. of DL-SCH 
bits 

per TB

per TTI]
	Total num. of soft channel bits
	Max. num. of UL-SCH TB bits per TTI
	[Max. num. of UL-SCH bits
per TB

per TTI] 
	Support for 64QAM 

	Category 6
	DL 300 Mbps / 

UL 50 Mbps
	[299552]
	[TBD]
	[3667200]
	[51024]
	[TBD]
	No

	Category 7
	DL 300 Mbps /  UL 100 Mbps
	[299552]
	[TBD]
	[TBD]
	[
102048]
	[TBD]
	No


	Category 8
	DL [1200] Mbps / 

UL[600] Mbps
	[1200000]
	[TBD]
	[TBD]
	[600000]
	[TBD]
	Yes


