TSG-RAN Working Group 2/1                                                             R2-04-1628/R1-04-0948
Prague, Czech Republic
16-20 August, 2004
Agenda item:
HARQ Principles (SHO Operation) RAN1/RAN2 joint session
Source: 
NEC and Telecom Modus
Title: 
HARQ signaling in Soft Handover 
Document for:
Discussion 
1. Current assumption on HARQ operation in SHO
E-DCH supports soft handover in addition to HARQ processing, hence cells in E-DCH active set should be able to transmit ACK/NACK signal in downlink. Current assumption is that UE, then, checks ACK/NACK signals sent by E-DCH active set and it retransmits the MAC-e PDU if all cells sent NACK signal. If UE receives ACK from any of cell in E-DCH active set, then UE will stop retransmission. In this case, cells failed to decode the MAC-e PDU will wait further retransmission from UE. If cell receives new MAC-e PDU (being new is indicated by NDI), then it will clear soft buffer holding old MAC-e PDU. 
2. Serving cell and active set
It is still open whether or how many serving cell, i.e. scheduling cell, should be supported in E-DCH. One possible candidate is that only one cell in E-DCH active set is serving cell hence scheduling messages are sent by serving cell while ACK/NACK are sent by all E-DCH active set. Figure 1 illustrates a case of 1 serving cell and 2 E-DCH active set and it shows two cases such that

1. scheduling cell sent NACK but non scheduling cell in active set sent ACK

2. scheduling cell sent ACK 
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Figure 1: States of HARQ process in E-DCH active set
Should new transmission is allowed at retransmission timing?
There are currently two retransmission strategies 1) UE autonomous and 2) node B controlled retransmission. UE autonomous retransmission assumes that retransmission timing is controlled by UE autonomously in order to support pre-emption of HARQ process for high priority transmission. Therefore UE autonomous retransmission approach already assumes any retransmission timing can be used as new transmission, in other words, there is no specified retransmission timing. However, in node B controlled retransmission, retransmission timing is controlled by node B hence UE behaviour should be clarified for the first scenario illustrated in Figure 1. 
Naturally in this case, in order not to waste allocated uplink resource, UE should be allowed to use assigned retransmission timing for new transmission. NDI can, then, be used for clearing soft-buffer in the serving node B.
UE response in case of empty backlogged data
If we allow new transmission at retransmission timing, we still have to decide how UE should respond when there is no backlogged data hence it cannot send any new MAC-e PDU. The UE response should help scheduling cell to avoid any false resource allocation. For example, in case of node B controlled retransmission approach, if UE simply ignore the retransmission timing; it is hard for scheduling cell to avoid further false resource allocation. Even for UE autonomous retransmission approach, scheduling cell may falsely assign some uplink resources by detecting uncompleted HARQ process(s). 

The desired UE behaviour is to send HARQ SYNC message indicating FREE state of corresponding HARQ process to the scheduling node B. One way to send this message is to use E-TFCI signalling by reserving one E-TFCI code for HAQR SYNC message. For node B controlled retransmission approach, UE can send this HARQ SYNC message in response to node B scheduling assignment. As for UE autonomous retransmission approach, UE can send the HARQ SYNC message in earliest possible timing.
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Figure 2: HARQ operation in SHO: node B controlled retransmission with Sync. HARQ
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Figure 3: HARQ operation in SHO: UE autonomous retransmission with Async. HARQ
3. Conclusion
In this contribution, we propose UE behaviour in HARQ operation in SHO such that:
· When UE receives ACK signal from non scheduling cell while it received NACK from scheduling cell, then 

· Node B controlled retransmission approach

· UE sends new transmission at retransmission timing if there is backlogged data.
· UE sends HARQ SYNC message at retransmission timing if there is no backlogged data.

· UE autonomous retransmission approach

· UE sends HARQ SYNC message at earliest timing if there is no backlogged data.

· HARQ SYNC message is borrowed from a reserved E-TFCI 
