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Introduction: 

Low end UE’s need to support voice and data services with minimal processing and battery requirements to reduce cost. To accomplish this in TDD the number of active timeslots within each radio frame must be reduced.

Discussion:

In TDD mode the highest and most complex physical layer requirement is when shared channels are used to support NRT services simultaneously during a RT (voice) connection operating on dedicated channels. The increased requirement is due to RT and NRT traffic running on separate CCTrCH’s and the shared channel signalling requiring common channels.

In order to reduce the number of active timeslots dedicated channel “repetition” can be used to create idle radio frames. During these idle dedicated channel frames it is possible to schedule common or shared channel transmissions to avoid the requirement for the UE to support multiple UL or DL simultaneous timeslots.

The C-RNC specifies dedicated channel repetition periods during the Radio Link Setup or Reconfigure if shared channels are already active across the Iur. The specific repetition period can be determined by avoidance of existing common channel repetition periods, or intelligent common channel scheduling can be used in the UE and C-RNC. Shared channels are allocated for a specified duration and can have repetition periods defined that do not coincide with the dedicated repetition period. It is not necessary for the shared allocation and repetition periods to avoid common channels since shared control signalling can operate on shared channels themselves, which avoids the need for the common channels and is a better use of system resources.

With this TDD channel allocation method it is possible to reduce the maximum number of active timeslots in a radio frame and the number of simultaneous CCTrCH’s, which results in reduced UE processing and increased battery life. 

It is also possible to support simultaneous RT (voice) and NRT (data) connections in TDD with dedicated channels. Supporting the lowered timeslot and CCTrCH requirement with this approach is considerably simpler. Therefore, support of shared channels should be optional in low end UE’s that do not require high performance improvements for NRT services offered by shared channels. Additionally, since the dedicated solution has reduced CCTrCH and timeslot requirements this should be reflected in the capability classes the DSCH case is for FDD.
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Reason for 
change:

Low end UE’s need to support voice and data services with minimal processing and battery requirements to reduce cost. To accomplish this in TDD the number of active timeslots within each radio frame must be reduced.

In TDD mode the highest and most complex physical layer requirement is when shared channels are used to support NRT services simultaneously during a RT (voice) connection operating on dedicated channels. The increased requirement is due to RT and NRT traffic running on separate CCTrCH’s and the shared channel signalling requiring common channels.

In order to reduce the number of active timeslots dedicated channel “repetition” can be used to create idle radio frames. During these idle dedicated channel frames it is possible to schedule common or shared channel transmissions to avoid the requirement for the UE to support multiple UL or DL simultaneous timeslots.

The C-RNC specifies dedicated channel repetition periods during the Radio Link Setup or Reconfigure if shared channels are already active across the Iur. The specific repetition period can be determined by avoidance of existing common channel repetition periods, or intelligent common channel scheduling can be used in the UE and C-RNC. Shared channels are allocated for a specified duration and can have repetition periods defined that do not coincide with the dedicated repetition period. It is not necessary for the shared allocation and repetition periods to avoid common channels since shared control signalling can operate on shared channels themselves, which avoids the need for the common channels and is a better use of system resources.

With this TDD channel allocation method it is possible to reduce the maximum number of active timeslots in a radio frame and the number of simultaneous CCTrCH’s, which results in reduced UE processing and increased battery life. 

It is also possible to support simultaneous RT (voice) and NRT (data) connections in TDD with dedicated channels. Supporting the lowered timeslot and CCTrCH requirement with this approach is considerably simpler. Therefore, support of shared channels should be optional in low end UE’s that do not require high performance improvements for NRT services offered by shared channels. Additionally, since the dedicated solution has reduced CCTrCH and timeslot requirements this should be reflected in the capability classes the DSCH case is for FDD.
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5.2.2
Combinations of UE Radio Access Parameters for DL
Table 5.2.2.1 UE radio access capability parameter combinations, DL parameters

Reference combination of UE Radio Access capability parameters in DL
32kbps class
64kbps class
128kbps class
384kbps class
768kbps class
2048kbps class

Transport channel parameters







Maximum sum of number of bits of all transport blocks received in TTIs that end within the same arbitrary interval of length T<10 ms
640
3840
3840
6400 
10240
20480

Maximum sum of number of bits of all convolutionally coded transport blocks received in TTIs that end within the same arbitrary interval of length T<10 ms
640
640
640
640
640
640

Maximum sum of number of bits of all turbo coded transport blocks received in TTIs that end within the same arbitrary interval of length T<10 ms
NA
3840
3840
6400
10240
20480

Maximum number of simultaneous transport channels
8
8
8 
8
8
16

Maximum number of simultaneous CCTrCH (FDD)
1
2/1
NOTE 2
2/1
NOTE 2
2
2
2

Maximum number of simultaneous CCTrCH (TDD)
1
2/1
NOTE 2
3
3
4
4

Maximum total number of transport blocks received within TTIs that end at the same time
8
8 
16 
32
64 
96 

Maximum number of TFC in the TFCS
32
48
96


128
256
1024

Maximum number of TF
32
64
64
64
128
256

Support for turbo decoding
No
Yes
Yes
Yes
Yes
Yes

Physical channel parameters (FDD)







Maximum number of DPCH/PDSCH codes to be simultaneously received
1
2/1
NOTE 2
2/1
NOTE 2
3
3
3

Maximum number of physical channel bits received in any 10 ms interval (DPCH, PDSCH, S-CCPCH).
1200
2400
4800
19200

28800
57600

Support for SF 512
No
No
No
No
No
No

Support of PDSCH


No
Yes/No
NOTE 1
Yes/No
NOTE 1
No/Yes
NOTE 1
Yes

Yes

Maximum number of simultaneous S-CCPCH radio links
1
1
1
1
1
1

Physical channel parameters (TDD)







Maximum number of timeslots per frame
1
2/1
NOTE 2
3
5
10
12

Maximum number of physical channels per frame
8
9
14
28
64
136

Minimum SF
16
16
16
1/16
NOTE 1
1/16
NOTE 1
1/16
NOTE 1

Support of PDSCH
Yes/No
NOTE 1
Yes/No

NOTE 1
Yes
Yes
Yes
Yes

NOTE 1
Options represent different combinations that should be supported with conformance tests.
NOTE 2
Options depend on the support of PDSCH. The highest value is required if PDSCH is supported.
5.2.3
Combinations of UE Radio Access Parameters for UL
Table 5.2.3.1 UE radio access capability parameter combinations, UL parameters

Reference combination of UE Radio Access capability parameters in UL 
32kbps class
64kbps class
128kbps class
384kbps class
768kbps class

Transport channel parameters






Maximum sum of number of bits of all transport blocks transmitted in TTIs that start at the same time
640
3840
3840 


6400 
10240

Maximum sum of number of bits of all convolutionally coded transport blocks transmitted in TTIs that start at the same time
640
640
640
640
640

Maximum sum of number of bits of all turbo coded transport blocks transmitted in TTIs that start at the same time
NA
3840
3840
6400
10240

Maximum number of simultaneous transport channels
4
8
8
8 
8

Maximum number of simultaneous CCTrCH  (TDD only)
1
2/1

NOTE 3
2
2
2

Maximum total number of transport blocks transmitted within TTIs that start at the same time
4
8 
8 
16
32 

Maximum number of TFC in the TFCS
16 
32
48
64
128

Maximum number of TF
32
32
32
32
64

Support for turbo encoding
No
Yes
Yes
Yes
Yes

Physical channel parameters (FDD)






Maximum number of DPDCH bits transmitted per 10 ms
1200
2400
4800
9600
19200

Simultaneous reception of SCCPCH and DPCH

NOTE 2
No
No
Yes/No
NOTE 1
Yes/No
NOTE 1
Yes/No
NOTE 1

Simultaneous reception of SCCPCH, DPCH and PDSCH

NOTE 2
No
No
No
No
No

Support of PCPCH
No
No
No
No
No

Physical channel parameters (TDD)






Maximum Number of timeslots per frame
1
2/1
NOTE 3
3
7
9

Maximum number of physical channels per timeslot
1
1
1
1
2

Minimum SF
8
2
2
2
2

Support of PUSCH
Yes/No
NOTE 1
Yes/No

NOTE 1
Yes
Yes
Yes

NOTE 1
Options represent different combinations that should be supported with conformance tests.
NOTE 2 
The downlink parameters ‘Simultaneous reception of SCCPCH and DPCH’ and ‘Simultaneous reception of SCCPCH, DPCH and PDSCH’ are included in the combinations for uplink as their requirements relate to the uplink data rate. Simultaneous reception of SCCPCH and DPCH is required for the DRAC procedure that is intended for controlling uplink transmissions. In release 99, this is limited to 1 SCCPCH.
NOTE 3
Options depend on the support of PUSCH. The highest value is required if PUSCH is supported.
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