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1.  Introduction
In RAN2#63, we agreed that the basic enhancement to PCH state keeps consistent with FDD and some text proposal to 25.308 has been approved. The main points are: 
· PCCH, DCCH and DTCH can be mapped on HS-DSCH.

· Enhanced downlink is always linked with enhanced uplink in TDD, and UE with a dedicated H-RNTI always has a dedicated E-RNTI.

· UE with a dedicated H-RNTI receives DCCH/DTCH on HS-DSCH; UE without a dedicated H-RNTI only receives PCCH on HS-DSCH.

· UE with dedicated H-RNTI receives BCCH for system information change information over HS-DSCH.

· For TDD specific, UE with enhanced CELL_PCH capability is restricted on primary frequency; the same paging block structure for PCH is used when PCCH is mapped on HS-DSCH.
In this document we provide detailed operation based on the above conclusion and draft a CR to the 25.308.
2.  Operation in PCH state
2.1 PCCH transmission

For UE without a dedicated H-RNTI receives PCCH over HS-DSCH. This operation is applied for UE in URA_PCH or CELL_PCH and with enhanced PCH capability. 

As in FDD, the blind HARQ retransmission is used to improve reliability, and to reduce the load on HS-SCCH, the HS-SCCH-less scheme is applied. When UE detects the PICH identifying PCCH transmission, the UE shall receive the corresponding HS-DSCH TTIs. To match the capacity of PI in one PICH block, we use the same paging block structure as for PCH, which is depicted in figure 1[1]. The meanings of variables NPICH, NGAP and NPCH remain unchanged.

[image: image1]
Figure 1: Paging Block Structure

The Paging Message Receiving Occasion is calculated using the following formula:

Paging Message Receiving Occasion = Paging Occasion + NPICH + NGAP + {PI mod NPCH} *m

where PI is calculated in the same way as when PCCH is mapped on PCH, i.e. PI = IMSI div 8192 mod Np, Np is the number of Page Indicators per paging block; m is the number of consecutive frame for a paging sub-channel.

m can be configured as the blind retransmission times. The Node B blindly retransmits the paging message in the sub-channel for 2*m times. The standard should provide predefined incremental redundancy.
2.2 DCCH/DTCH transmission
This operation is only applied for CELL_PCH UE with dedicated H-RNTI. In CELL_FACH state, it is agreed UE with dedicated H-RNTI should send HARQ feedback and CQI report on the related HS-SICH. As there is no uplink activity for CELL_PCH UE, no HARQ feedback and CQI report is assumed. To provide the link level information to network, when UE receives the first HS-DSCH packet, it shall initiate a L3 measurement report on E-DCH as done in FDD. Any uplink transmission will transfer UE to CELL_FACH state as today.
The transmission procedure is depicted in figure 2. When UE with dedicated H-RNTI detects the PICH identifying DCCH/DTCH transmission, the UE shall receive the corresponding HS-SCCH. The timing between PICH and HS-SCCH is configured by higher layer, which can be the same value as in PCCH transmission. If the UE detects the dedicated H-RNTI on the HS-SCCH, the UE shall receive the corresponding HS-DSCH TTI. 
To allow more flexible scheduling, the UE receives n subsequent subframes of HS-SCCH. Network may send HS-SCCH in any of the n subframes or multiple times in those (including retransmission). If correct H-RNTI is not received in those n subframes the UE would resume to the DRX operation.

[image: image2] 

Figure 2: DCCH/DTCH transmission over HS-DSCH
2.3 Iub Operation

The CRNC would calculate the PICH bitmask for Iub in the similar manner as today and send separate paging records to Node B for legacy and HS-DSCH. CRNC also indicates the corresponding CFN value when the PICH or PCCH/HS-SCCH shall be transmitted by the Node B. 
For PCCH transmission, one PICH may be related to multiple paging messages, the number of which is decided by the value of NPCH. For DTCH/DCCH transmission, it is up to implementation, for simplicity one PICH is for one H-RNTI, which means only one direct DTCH/DCCH transmission is performed per PICH frame.
3.  Conclusion

The above detailed operation is based on the enhanced paging in FDD and we can see it works in TDD. 
The concluded proposals are:  

PCCH transmission over HS-DSCH:

· The NPCH paging messages are transmitted in respective paging sub-channels. The first HS-DSCH paging sub-channel starts NGAP frame after the end of the PICH frame;
· For each paging sub-channel, retransmissions are done in subsequent HS-DSCH subframes. Number of subframes used for retransmissions is decided by the number of frame that a sub-channel occupies; 

· HS-SCCH-less scheme is used;
· If the decoding of the HS-DSCH fails after reception the paging subframes the UE continues to use DRX.

For direct DTCH/DCCH data transmission the HS-DSCH is proposed to be used as follows:

· Network may send HS-SCCH in any of the n subframes or multiple times in those. The first HS-SCCH transmission indicated by the NGAP, i.e. same timing as above is used;
· The UE receives n subframes of HS-SCCH, no fast feedback is needed; n is configured by higher layer;
· If the UE does not detect dedicated H-RNTI in any of the HS-SCCH subframes the UE continues to use DRX;
· If the UE decodes the dedicated H-RNTI in any of the HS-SCCH subframes the UE initiates the measurement reporting on E-DCH.
4.  Reference
[1]: R2-080131, “Enhanced Paging Procedure in 1.28Mcps TDD”, ZTE, CATT, Spreadtrum Comm.
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5.2.3
UL Physical layer model
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Figure 5.2.3-1: Model of the UE's Uplink physical layer in CELL_DCH state
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Figure 5.2.3-2: Model of the UE's Uplink physical layer in CELL_DCH state (1.28 Mcps TDD multi-frequency HS-DSCH operation mode only)
In FDD, when operating in CELL_DCH state the uplink signalling uses an additional DPCCH with SF=256 that is code multiplexed with the existing dedicated uplink physical channels. The HS-DSCH related uplink signalling consists of H-ARQ acknowledgement and channel quality indicator.

In FDD, when operating in CELL_FACH, CELL_PCH and URA_PCH state HS-DSCH reception is as defined in clause 14 and the UE uses RACH for uplink transmission. The transmission of HS-DPCCH for HS-DSCH related ACK/NACK and CQI signalling is not supported. The direct UE to Node B uplink CQI signalling on RACH is FFS.
In TDD, when operating in CELL_DCH state, the UE shall use a shared uplink resource (the HS-SICH) for transmitting ACK/NACK and CQI information. The relation between the HS-SCCH in DL and the HS-SICH in UL is pre-defined and is not signalled dynamically on the HS-SCCH.
In 1.28Mcps TDD, when operating in CELL_FACH, CELL_PCH and URA_PCH state, HS-DSCH reception is defined in subclause 16 and 17. UE uses E-DCH for uplink transmission. CELL_FACH state UE with dedicated H-RNTI can send ACK/NACK and CQI signalling on related HS-SICH.
For 1.28 Mcps TDD multi-frequency HS-DSCH operation mode, the associated downlink control channel and uplink control channel pair controlling the HS-DSCH transmission on the certain carrier shall be allocated on the same carrier. The downlink control channel carries the HS-DSCH operation related info and the uplink control channel carries the feedback info from the UE side.
==============2nd Change===============

6
MAC architecture

6.1
HS-DSCH MAC architecture – UE side

This subclause describes the architecture of the MAC and functional split required to support HS-DSCH on the UE side. Both MAC-hs and MAC-ehs handle the HS-DSCH specific functions. Upper layers configure which of the two entities, MAC-hs or MAC-ehs, is to be applied to handle HS-DSCH functionality.
6.1.1
Overall architecture

Figure 6.1.1-1 shows the overall MAC architecture. The data received on HS-DSCH is mapped to the MAC-hs or MAC-ehs. The MAC-hs or MAC-ehs is configured via the MAC Control SAP by RRC similar to the MAC-c/sh and MAC-d, to set the parameters in the MAC-hs or MAC-ehs such as allowed transport format combinations for the HS-DSCH.

The associated Downlink Signalling carries information for support of HS-DSCH while the associated Uplink Signalling carries feedback information.
In FDD, when operating in CELL_FACH CELL_PCH and URA_PCH state HS-DSCH reception is defined in clause 14 and the transmission of HS-DPCCH for HS-DSCH related ACK/NACK and CQI signalling is not supported. The direct UE to Node B uplink CQI signalling on RACH is FFS.
In 1.28Mcps TDD, when operating in CELL_FACH HS-DSCH reception is defined in clause 16 and UE with dedicated H-RNTI sends ACK/NACK and CQI signalling on the related HS-SICH.
==============3rd Change===============

8.2.2
Measurement report

Measurement feedback information contains channel quality indicator that may be used to select transport format and resource by HS-DSCH serving Node-B. For FDD, the transmission rate of the measurement report to the network is configured by higher layer signalling. For TDD, when operating in CELL_DCH state, a measurement report is associated with each HS-SCCH transmission.
In FDD in HS-DSCH reception in CELL_FACH state as defined in clause 14, the measurement result on RACH can be used for link adaptation as defined in subclause 14.2. Other measurement feedback information in CELL_FACH state is FFS.
In 1.28Mcps TDD in HS-DSCH reception in CELL_FACH state as defined in clause 16, the measurement result on RACH can be used for initial link adaptation as defined in subclause 16.2. When UE is allocated a dedicated H-RNTI, a measurement report is associated with each HS-SCCH transmission.
In 1.28Mcps TDD in HS-DSCH reception in CELL_PCH state as defined in clause 17, the measurement result on RACH can be used for link adaptation as defined in subclause 16.2. When UE with a dedicated H-RNTI detects the dedicated H-RNTI, it shall initiate the measurement report.
==============4th Change===============

17
HS-DSCH reception in CELL_PCH and URA_PCH states (1.28Mcps TDD only)

The HS-DSCH reception in CELL_PCH and URA_PCH state is enabled by the UTRAN by including the parameters for HS-DSCH reception in CELL_PCH and URA_PCH state in the system information broadcast Parameters include PICH, HS-SCCH, and HS-DSCH configuration used for PCCH and DCCH/DTCH transmission in CELL_PCH and URA_PCH state. The HS-DSCH reception in CELL_PCH and URA_PCH state supports discontinuous reception as when DRX is used the UE needs only to monitor one Page Indicator, PI, in one Paging Occasion per DRX cycle.
In a multi-frequency cell, resources for HS-DSCH reception in CELL_PCH and URA_PCH including PICH, HS-SCCH and HS-DSCH configuration is only on primary frequency.
UTRAN obtains the knowledge of the UE supporting the reception of HS-DSCH in CELL_PCH and URA_PCH state from the RRC Connection Request/Complete message. Mandatory UE support of HS-DSCH reception in CELL_PCH and URA_PCH state is in Rel-8 is FFS.
When the HS-DSCH reception in CELL_PCH is enabled, the UTRAN can configure the UEs to store the E-RNTIs and dedicated H-RNTIs when performing reconfiguration to CELL_PCH. 

For UE with stored H-RNTI, the network should use the stored dedicated H-RNTI to transmit DCCH and DTCH to the UE. When UE receives dedicated H-RNTI on HS-SCCH, the UE shall initiate actions on measurement reporting on RRC as defined in subclause 16.2. For UE without the E-RNTI and H-RNTI, UTRAN can send paging message on PCCH mapped on HS-DSCH. 
The same paging block structure for PCH is used when PCCH is mapped on HS-DSCH, details in [8].

The BCCH is mapped on HS-DSCH for transmitting system information change information to the UEs with dedicated H-RINT in CELL_PCH state receiving HS-DSCH. The transmission of BCCH on HS-DSCH is performed by using BCCH specific H-RNTI on specific HS-SCCH code indicated in system information broadcast. In a multi-frequency cell, the transmission of BCCH on HS-DSCH to the UE in CELL_PCH state is only on primary frequency. 
The UE in CELL_PCH and URA_PCH states receiving HS-DSCH performs normal cell reselection process. The inter frequency and inter RAT cell reselection is supported as previous releases. When UE enters to a new cell, it obtains the valid HS-SCCH configuration from system information broadcast and performs Cell Update procedure.

The DCCH/DTCH over HSDPA reception in CELL_PCH state utilizes the enhanced L2 architecture with flexible RLC PDU size and MAC-ehs segmentation as defined in clause 6 and in [7].
17.1
UE operation
When HS-DSCH reception is configured in the system information broadcast, the UE shall after receiving a paging indication on PICH for its specific PI, start monitoring either a stored dedicated H-RNTI value on the HS-SCCH or if the UE does not have a dedicated H-RNTI value, it shall start monitoring the broadcasted HS-PDSCH code using indicated transport block sizes used for PCCH transmissions.
In a multi-frequency cell, UE in URA_PCH or CELL_PCH stays on primary frequency.
The UE shall monitor either the HS-SCCH or the HS-PDSCH after time offset NGAP defined between PICH and HS-SCCH or the HS-PDSCH. 
When the UE in URA_PCH or CELL_PCH without dedicated H-RNTI detects the PICH identifying PCCH transmission, the UE shall receive the corresponding HS-DSCH TTIs;

-
considering that paging message is retransmitted in 2*m subframes, the parameter m is the number of frame that a paging sub-channel occupies.
-
combine retransmissions to same HARQ buffer;

· if after decoding the data, the CRC is correct the UE shall pass the data to MAC-ehs;
-
if the CRC fails after receiving 2*m subframes the UE resumes the DRX operation. 

NOTE:
When the UE receives the HS-PDSCH due to reception of PCCH, the UE is not required to receive any HS-SCCH.

When the UE in CELL_PCH with dedicated H-RNTI detects the PICH identifying DCCH/DTCH transmission, the UE shall receive the corresponding HS-SCCH subframes:

-
if the UE detects the dedicated H-RNTI on the HS-SCCH, the UE shall receive the corresponding HS-DSCH TTI and indicate RRC to initiate sending the measurement results on E-DCH in uplink:
-
if after decoding the data, the CRC is correct the UE passes the data to MAC-ehs for reassembly and reordering; 
-
after MAC-ehs processing the UE passes the complete MAC-ehs SDU directly to the corresponding RLC entity.
-
if UE does not detect the dedicated on H-RNTI in any of the n subframes the UE resumes the DRX operation.
For uplink transmission the UE shall use the E-DCH. The UE shall perform the state transition to CELL_FACH state when sending the measurement results or E-DCH as defined in 16.2. When UE has uplink data to transmit, UEs shall also initiate the measurement reporting on RRC as defined in subclause 16.2. After initiating the uplink transmission, the UE shall remain in CELL_ FACH state, unless a state change is triggered by RRC signalling. 
During the state transition from CELL_PCH to CELL_DCH, if the reconfiguration message on DCCH does not include new H-RNTI the UE keeps monitoring the HS-SCCH with the dedicated H-RNTI value used in CELL_PCH or URA_PCH state during the uplink synchronisation procedure. The UE shall continue to use the dedicated H-RNTI in CELL_DCH state after completing the state,
==============END===============
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