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1. Introduction

During the UE capability adhoc, which took place in parallel to RAN WG 2 meeting #12, some concerns on the currently defined UE capabilities for TDD mobiles supporting downlink and uplink shared channels were expressed. In this document it is shown, how the shared channels for TDD can be operated with lower requirements on the UE capabilities. 

2. Discussion

Operation of stand alone USCH/DSCH

The UE complexity and power consumption is to large degree depending on the number of received downlink timeslots. In the general case of USCH/DSCH operation, the UE listens to the FACH in a given timeslot for allocations messages on the SHCCH logical channel. During an active allocation of DSCH resources, the monitoring on the FACH has to be continued to allow reception of further messages extending DSCH or USCH allocations. This results in a requirement to monitor one separate timeslot for control signalling, while actual data transmission takes place in different timeslots.

To optimise the situation for low capability mobiles, a low capacity FACH (e.g. occupying only one downlink channelisation code) can be allocated in the same timeslot which carries the DSCH downlink resources. This separate FACH can be used by all UEs expecting DSCH allocations in this timeslot.

This model of operation results in lower processing requirements for the UE. On one hand, one timeslot less has to be received during DSCH allocations, on the other hand, a low capacity FACH carrying only messages for a small number of UEs results in lower processing requirements for the channel decoding in the UE.  

Operation of USCH/DSCH in parallel to DCH

In the situation of a shared channel operation in parallel to an ongoing DCH transmission, the same optimisation as for the standalone case can be applied.

A further optimisation is possible if the serving RNC is at the same time the controlling RNC for the current cell. In this case, the physical shared channel allocations, which are generated from the shared control functional entity in the controlling RNC of the cell, can be transmitted over the DCCH logical channels on the DCH without any Iur delays. 

Monitoring of a FACH channel for messages on the SHCCH is not required if these messages can be mapped on the DCCH. In this way, mobile power consumption can be further reduced in times, when the serving RNC is the same as the controlling RNC. 

The possibility to transmit Physical Shared Channel Allocation messages on the DCCH is added to the RRC specification in a companion CR.

3. Proposed changes to 25.926

The following table presents the proposed changes relative to the table of DL UE capabilities in the agreed CR 003r1 for 25.926. The changes are:

· DL capabilities for 32kpbs and 64 kbps class have been reduced due to modified assumptions for the configuration of shared channels

· The support for PDSCH in the 32kbps class has been set to “Yes” due to the reduced requirements for the shared channel operation

UE radio access capability parameter combinations, DL parameters, revision marks are relative to 25.926 CR003r1

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)
2
3
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
4
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

Yes
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.

4. Conclusion

Two ways of minimising the required UE processing power for operation of shared channels in TDD mode where presented. A detailed CRs to 25.331 for the transmission of physical shared channel allocation messages over DCCH, and a formal CR containing the proposed changes to 25.926 are provided as separate documents.

