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1. Introduction

At RAN2 #63bis meeting, the uplink transmission scheme and VoIP state switch mechanism in CPC for LCR TDD have been discussed in [1] and [2]. Based on the discussion, it has been agreed that Node B can assign/re-assign the semi-persistent physical resources. And for both uplink and downlink, explicit commands will be used to reconfigure resources to handle voice traffic patterns. From a RAN2 point view, the commands can be carried over HS-SCCH for downlink and E-AGCH for uplink. RAN1 can decide how exactly the information would be encoded. Therefore in this contribution, we will propose a feasible HS-SCCH structure in CPC for LCR TDD. 
2. Legacy HS-SCCH Structure in TS 25.222[3]

For 1.28 Mcps TDD, HS-SCCH is a downlink physical channel that carries higher layer control information for HS-DSCH. The physical layer will process this information and will transmit the resulting bits on the HS-SCCH, whose structure is described as follows and illustrated in Figure 1.
-
Channelisation-code-set information (CCS, q bits where q =8): xccs,1, xccs,2, …, xccs, q. 
The allocation includes both the start and stop code. The start code kstart is signalled by the bits xccs,1, xccs,2, xccs,3, xccs,4 and the stop code kstop by the bits xccs,5, xccs,6, xccs,7, xccs,8.
-
Time slot information (TS, n bits where n = 5): xts,1, xts,2, …, xts,n
-
Modulation scheme information (Mod, 1 bit): xms,1
-
Transport-block size information (TBS, m bits where m = 6): xtbs,1, xtbs,2, …, xtbs,m
-
Hybrid-ARQ process information (HAP, 3 bits): xhap,1, xhap,2, xhap,3

-
Redundancy version information (RV, 3 bits): xrv,1, xrv,2,xrv,3
-
New data indicator (NDI, 1 bit): xnd,1

-
HS-SCCH cyclic sequence number (HCSN, 3 bits): xhcsn,1, xhcsn,2, xhcsn,3
-
UE identity (UE ID, 16 bits): xue,1, xue,2, …, xue,16
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Figure 1.  Legacy structure for HS-SCCH
3. HS-SCCH Structure in CPC for LCR TDD
The legacy HS-SCCH can only be used to configure HS-PDSCH physical resources for one TTI. While for the downlink in CPC, explicit commands should be carried on HS-SCCH to assign/re-assign resources to handle voice traffic patterns. It is necessary to design a new format for HS-SCCH. The HS-SCCH with new structure can be used not only to assign/re-assign/take back the semi-persistent physical resources for new data transmission but also to assign physical resource of one TTI for retransmission and accumulated data transmission. To support this function, the HS-SCCH in CPC should carry the following information:
-
Channelisation-code-set information (CCS, q bits where q =8): xccs,1, xccs,2, …, xccs, q. 
The allocation includes both the start and stop code. The start code kstart is signalled by the bits xccs,1, xccs,2, xccs,3, xccs,4 and the stop code kstop by the bits xccs,5, xccs,6, xccs,7, xccs,8.
-
Time slot information (TS, n bits where n = 5): xts,1, xts,2, …, xts,n
-
Modulation scheme information (Mod, 1 bit): xms,1
-
Transport-block size information (TBS, 2bits): xtbs,1, xtbs,2. 
In CPC, the transport-block size category is reduced and can be denoted by 2 bits index. This explicit signalling can be used to reduce the UE’s decoding complexity. 
-
HS-SCCH cyclic sequence number (HCSN, 3 bits): xhcsn,1, xhcsn,2, xhcsn,3
-
UE identity (UE ID, 16 bits): xue,1, xue,2, …, xue,16

-  Retransmission sequence number (RSN, 2bits): xrsn,1, xrsn,2. 
To indicate the redundancy version (RV) of each HARQ transmission and to assist the UE soft buffer management, a two bit retransmission sequence number (RSN) is signalled from the Node B to the UE. The UE can avoid soft buffer corruption by flushing the soft buffer associated to one HARQ process in case the last received RSN for that HARQ process is incompatible with the current one.

-
Resource assignment period indicator (RAPI, 2bits): xrapi,1, xrapi,2. 
The period of the assigned HS-PDSCH physical resources is informed by a two bit indicator (RAPI) signalled on HS-SCCH. The different values of RAPI indicate different resource allocation period which are signalled by RRC signalling, for example:
‘00’ indicates to assign physical resources for only one TTI;
‘01’indicates to assign semi-persistent physical resources for one TTI every 20ms.
‘10’indicates to assign semi-persistent physical resources for one TTI every 80ms.

‘11’indicates to assign semi-persistent physical resources for one TTI every 160ms.

-
Resource activation time (RAT, 5bits): xrat,1, xrat,2, xrat,3, xrat,4, xrat,5.
The resource activation time indicates the start TTI where the allocated HS-PDSCH resources come into effect. And this signalling points out the number of TTI intervals between HS-SCCH and the first effective HS-PDSCH.
-
Pointer to the previous transmission (PTR, 4bits): xptr,1, xprt,2, xptr,3, xprt,4.
The pointer indicates the number of TTI intervals between the retransmission and the previous transmission. 
-
HS-SICH indicator (SICH_I, 2bits): xsich_i,1, xsich_i,2.
Node B uses this signalling to inform the UE of the HS-SICH channel on which UE can feedback the CQI and ACK/NACK information for the received data on the semi-persistent resources.
Proposal1: The information mentioned in this document should be carried on the HS-SCCH channel in CPC for LCR TDD, e.g. ‘CCS’, ‘TS’, ‘Mod’, ‘TBS’, ‘HCSN’, ‘UE ID’, ‘RSN’, ‘RAPI’, ‘RAT’, ‘PTR’, and ‘SICH_I’. 
If all the information mentioned above is carried on one HS-SCCH, the total number of bits on HS-SCCH should be increased and the structure should be changed, which would deteriorate the system performance and impact on the coverage. In order to get compatible with the legacy HS-SCCH and reduce the complexity of UE, it is suggested to keep the total number of bits on HS-SCCH unchanged but distinguish from legacy HS-SCCH in CPC, which is achieved by reversing the relationship of the start and stop code. Furthermore, there are two kinds of HS-SCCH format in CPC to denote two different types of allocated resources, which are distinguished by the various values of ‘RAPI’ signaling shown in Figure 2 and Figure 3.
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Figure 2.  HS-SCCH structure for periodical semi-persistent resources
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Figure 3.  HS-SCCH structure for only one TTI effective resource
Both the new structures of HS-SCCH distinguish from legacy HS-SCCH format by reversing the relationship of kstart and kstop. In new structures, kstart 
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 kstop and the value of kstart = 16 and kstop = 1 is not used. Furthermore, if the value of ‘RAPI ’is ‘00’, it indicates that Node B allocates only one TTI resource and UE will get the control information according to the format shown in Figure 3; otherwise, Node B assigns semi-persistent physical resources and UE will get the control information according to the format shown in Figure 2. In addition, when the physical resources indicator is an invalid value, e.g. ‘TS’ is set to ‘00000’, it indicates that Node B takes back the allocated semi-persistent physical resources.
Proposal 2: The new structures of HS-SCCH shown in Figure2 and Figure3 are adopted in CPC for LCR TDD.
4. Conclusions
In this document, we discuss the HS-SCCH control signaling and provide a structure design in CPC for LCR TDD. We suggest RAN1 discuss and approve these proposals:
Proposal1: The information mentioned in this document should be carried on the HS-SCCH channel in CPC for LCR TDD, e.g. ‘CCS’, ‘TS’, ‘Mod’, ‘TBS’, ‘HCSN’, ‘UE ID’, ‘RSN’, ‘RAPI’, ‘RAT’, ‘PTR’, and ‘SICH_I’. 
Proposal 2: The new structures of HS-SCCH shown in Figure2 and Figure3 are adopted in CPC for LCR TDD.
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