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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 E-AGCH structure in CPC for LCR TDD. Furthermore, we will discuss the reliability of control commands and propose a corresponding solution. 
2. Legacy E-AGCH Structure in TS 25.222[3]

For 1.28 Mcps TDD, E-AGCH is a downlink physical channel carrying the uplink E-DCH absolute grant control information. The E-AGCH carries the following fields multiplexed into w bits xag,1, xag,2, … xag,w.  w is within the range 23 to 26 bits (for the 1.28Mcps option) illustrated in Figure 1.
-
Absolute grant (power) value (PRRI): (xpg,1, xpg,2, … xpg,5) {5 bits}
-
Code resource related information (CRRI): (xc,1, xc,2, … xc,Nc), {Nc=5 bits for the 1.28Mcps option}

-
Timeslot resource related information (TRRI): (xt,1, xt,2, … xt,nTRRI), {nTRRI bits} [nTRRI =5 for 1.28Mcps]

-
E-AGCH Cyclic Sequence Number (ECSN): (xe,1, xe,2, xe,3) {3 bits}
-
Resource duration indicator (RDI): (xr,1, xr,2, xr,3) (3 bits if present) – [the presence of this field is configured by higher layers]

-
E-HICH Indicator (EI): (xEI,1,xEI,2) {2 bits} (for 1.28Mcps TDD only)

-
E-UCCH Number Indicator (ENI): (xENI,1,xENI,2, xENI,3) {3 bits} (for 1.28Mcps TDD only)
-
UE identity (UE ID): xue,1, xue,2, …, xue,16 {16 bits}
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Figure 1.  Legacy structure for E-AGCH
3. E-AGCH Structure in CPC for LCR TDD
For the uplink in CPC, explicit commands should be carried on E-AGCH to assign/re-assign resources to handle voice traffic patterns. It is necessary to design a new format for E-AGCH. The E-AGCH 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 E-AGCH in CPC should carry the following information:
-
Absolute grant (power) value (PRRI): (xpg,1, xpg,2, … xpg,5) {5 bits}
-
Code resource related information (CRRI): (xc,1, xc,2, … xc,Nc), {Nc=5 bits for the 1.28Mcps option}

-
Timeslot resource related information (TRRI): (xt,1, xt,2, … xt,nTRRI), {nTRRI bits} [nTRRI =5 for 1.28Mcps]

-
E-AGCH Cyclic Sequence Number (ECSN) : (xe,1, xe,2, xe,3) {3 bits}

-
E-UCCH Number Indicator (ENI): (xENI,1,xENI,2, xENI,3) {3 bits} (for 1.28Mcps TDD only)
-
UE identity (UE ID): xue,1, xue,2, …, xue,16 {16 bits}
-
Resource assignment period indicator (RAPI): (xrapi,1, xrapi,2. ){2bits}
The period of the assigned E-PUCH physical resources is informed by a two bit indicator (RAPI) signalled on E-AGCH. The different values of RAPI indicates different resource allocation period which are signalled by RRC signalling, for example:
‘00’indicates to assign semi-persistent physical resources for one TTI every 20ms.
‘01’indicates to assign semi-persistent physical resources for one TTI in each cycle every 80ms.

‘10’indicates to assign semi-persistent physical resources for one TTI in each cycle every160ms. 
‘11’ indicates to take back the semi-persistent allocated resources.

-
Resource activation time (RAT): ( xrat,1, xrat,2, xrat,3, xrat,4, xrat,5. ){5bits}
The resource activation time indicates the start TTI where the allocated E-PUCH resources come into effect. And this signalling points out the number of TTI intervals between E-AGCH and the first effective E-PUCH.
Proposal1: The information mentioned in this document should be carried on the E-AGCH channel in CPC for LCR TDD, e.g. ‘PRRI’, ‘CRRI’, ‘TRRI’, ‘ECSN’, ‘ENI’, ‘UE ID’, ‘RAPI’, ‘RAT’. 
Based on the discussion above, the new E-AGCH structure suggested in CPC for LCR TDD is shown in Figure 2.
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Figure 2.  New structure for E-AGCH in CPC
In order to get compatible with the legacy E-AGCH and reduce the complexity of UE, it is suggested that UE will get the control information according to the format shown in Figure 2 once CPC is configured and supported by the network. The ‘Flag’ distinguish the legacy resources assignment and resources allocation in CPC.

-
Flag=0
5 bit ‘RDI/RAT’ indicates RDI information only and 2bit value is invalid. 2bit ‘EI/RAPI’ indicates EI information only.

-
Flag=1

5 bit ‘RDI/RAT’ indicates resource activation time (RAT) information. 2bit ‘EI/RAPI’ indicates resource assignment period indicator (RAPI) information.

Proposal 2: The new structure of E-AGCH shown in Figure 2 is adopted in CPC for LCR TDD.
4. Reliability of Control Commands in CPC
In CPC, Node B can assign/re-assign the semi-persistent physical resources by explicit commands carried on HS-SCCH for downlink and E-AGCH for uplink. However, once these commands are lost in the transmission or decoded incorrectly by the receiver, it will lead to the serious resources waste and contention. Some solutions should be provided to guarantee the reliability of these control commands.
In fact, after the assignment/reassignment by Node B, if UE receives the control commands on HS-SCCH/E-AGCH correctly, it should release the previous semi-persistent HS-PDSCH/E-PUCH physical resources immediately and begin to receive/send data on the reallocated semi-persistent resources. Node B checks the status of feedback or data received from UE to determine whether the assignment/reassignment commands have been received by UE correctly. The details of the operation are descried as follows.
For the downlink, Node B sends the control commands on HS-SCCH to reassign the HS-PDSCH physical resources. If UE receives these commands correctly, the UE should stop receiving data and sending feedback on the previous HS-PDSCH and HS-SICH but begin to receive data and send feedback on the reallocated HS-PDSCH and HS-SICH. Node B checks the feedback on HS-SICH to judge whether the commands have been received by UE correctly.
For the uplink, Node B sends the control commands on E-AGCH to reassign the E-PUCH physical resources. If UE receives these commands correctly, the UE should stop sending any data on the previous E-PUCH but begin to send data on the reallocated E-PUCH. Node B checks the data on E-PUCH to judge whether the commands have been received by UE correctly.

If Node B determines UE has received the commands correctly, it can schedule the previous semi-persistent resources to other users. Otherwise, it will send the assignment/reassignment commands again.
Proposal 3: The reliability of assignment/reassignment commands carried on HS-SCCH/E-AGCH should be considered and the solutions discussed in this document are adopted.
4. Conclusions
In this document, we discuss the E-AGCH control signaling and provide a structure design in CPC for LCR TDD. Furthermore, we discuss the reliability of control commands and provide a solution. We suggest RAN1 discuss and approve these proposals:
Proposal1: The information mentioned in this document should be carried on the E-AGCH channel in CPC for LCR TDD, e.g. ‘PRRI’, ‘CRRI’, ‘TRRI’, ‘ECSN’, ‘ENI’, ‘UE ID’, ‘RAPI’, ‘RAT’. 
Proposal 2: The new structure of E-AGCH shown in Figure 2 is adopted in CPC for LCR TDD.
Proposal 3: The reliability of assignment/reassignment commands carried on HS-SCCH/E-AGCH should be considered and the solutions discussed in this document are adopted.
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