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1. Introduction

So far RAN1 studies the problem of compressed mode interaction for E-DCH related physical channels. This contribution provides a summary of current RAN1 status and give a RAN2 impact analysis necessary to be reflected. 

2. RAN2 Impact Analysis on RAN1 compressed mode handling 

· 2 ms TTI, uplink compressed frame handling

· If RAN1 decides the skipping scheme, UE to skip the uplink transmission during compressed gap, then RAN2 has to decide how to handle RSN sequence number.

· To increase or not to increase.  

· 2 ms TTI, downlink compressed frame handling

· E-AGCH and E-RGCH: nothing special for RAN2.

· E-HICH: two options are currently being investigated

· Option 1: UE shall skip transmission of E-DPDCH if the corresponding E-HICH frame is overlapped with downlink compressed gap

· If RAN1 decides this skipping scheme, RAN2 has to decide how to handle RSN sequence number. 

· Option 2: UE shall transmit E-DPDCH even if the corresponding E-HICH is overlapped with downlink compressed gap but UE shall assume NACK for this transmission.

· If RAN1 decides this repeating scheme, RAN2 has to add some texts on handling ACK/NACK. 
 
· 10 ms TTI, uplink and downlink compressed frame handling

· If RAN1 decides SF/2 based E-DPDCH compression, then RAN2 should consider that 

· To handle compression gap during new transmission, E-TFC selection should take into account the power increase due to SF/2 compression, so power offset should be increased by, e.g., 3 dB.

· To handle compression gap during retransmission, it should be decided whether to increase power offset by, e.g., 3 dB or use the same power offset but rely on another retransmission.
· E-TFC selection should take into account SF=2 cannot be used for SF/2 method for both new transmission and retransmission (e.g. if compressed mode is activated, a special handling is needed to avoid selection of SF=2)

· If RAN1 decides HLS based E-DPDCH compression, then RAN2 should consider that 

· To handle compression gap during new transmission, E-TFC restriction should take into account the compression, i.e. max supportable E-TFC should go down by, e.g. 3 dB.

· To handle compression gap during retransmission, E-TFC selection should take into account so whether to retransmit with best effort basis or skip the retransmission.

3. Proposal
In this section, our proposal is summarized.
· For 2 ms TTI,

· Uplink 

· UE skip new or retransmission at sub-frame containing transmission gap, even if UE is allocated valid grant by NodeB scheduler.

· Downlink 

· UE does not receive E-HICH/E-RGCH/E-AGCH at sub-frame containing transmission gap.
· If ACK/NACK overlaps with the transmission gap, UE assumes NACK for the process and triggers retransmission.
· If RG or AG overlaps with the transmission gap, UE assumes that the same grant is kept to be allocated. 

· For 10 ms TTI, 

· Uplink 

· UE transmits E-DPDCH/E-DPCCH with compression at frames containing transmission gap.
· For compression of E-DPDCH, the spreading factor reduction should be used. 

· Downlink

· UE receives E-HICH/E-RGCH/E-AGCH at frames containing transmission gap, although it should be up to NodeB implementation whether compressed E-HICH/E-RGCH/E-AGCH are transmitted.
4. Discussion
Handling of case of 2 ms TTI
For uplink transmission gap, we proposed to specify that UE skips transmission during uplink transmission gap even though valid grant is available (such as long term AG). Otherwise NodeB has to schedule UE so as to avoid such transmission, which causes the following problems.

· The retransmission cannot be scheduled in HSUPA due to the synchronous HARQ. Therefore Node B scheduler practically cannot predict whether “any of future retransmission” will collide a transmission gap or not. 

· In order to stop and resume the UE, a frequent and expensive AG signaling is required if transmission gaps distance is densely located. 
For downlink transmission gap, we proposed that UE does not receive E-HICH/E-RGCH/E-AGCH. Furthermore, we propose to allow UE to transmit E-DPDCH, even if corresponding ACK/NACK fully or partially overlaps with a downlink transmission gap. When ACK/NACK overlap with transmission gap, the UE should assume NACK for the process and trigger the retransmission (autonomous retransmission). This autonomous retransmission is more preferable compared with the skipping of transmission at the sub-frames from the following reasons.
· Better uplink resource utilization
If the transmission at the sub-frame corresponding ACK/NACK overlapping with transmission gap is not received correctly, anyway retransmission is necessary. Hence, autonomous retransmission is not always waste of the radio resource. On the other hand, if UE skips the transmission at the sub-frame corresponding ACK/NACK overlapping with transmission gap, this radio resource is not used at all and always wastes of the resource.
· Earlier deliver of retransmission data
In case of skipping, if retransmission data overlaps with downlink transmission gap, the retransmission has to be postponed to next transmission opportunity for the HARQ process. This gives 8 TTI delay for the delivery of the data, while it does not occur in case of autonomous retransmission.
Handling of case of 10 ms TTI
For 10ms TTI, we propose to use compression for both uplink and downlink for the better resource utilization. If we apply the same behavior with 2ms TTI proposed above, there would be some waste of resource, which leads the degradation of user / system throughput. For example, the compressed mode parameter assumed in [1] are TGL=14 slots (gap spans over 2 frames), TGPL=30 frames. If UE is not allowed to transmit at the frames overlapping with transmission gap, this UE is prohibited to transmit data in 7% of time. Network may set more frequent transmission gap, which would increase this prohibited time more. Hence UE should be allowed to transmit data with compression even in the sub-frame overlapping with the transmission gap.   

· Compression of E-DPDCH

There are two alternatives by reusing the existing functionalities, i.e. SF/2 and higher layer scheduling [1]. 
· SF/2

· Basically UE can select any E-TFC which can be transmitted within the remaining power. However, UE shall not use SF<4 in a compressed frame.
· Power offset for the E-TFC has to be increased compared to the one used for normal frame in order to compensate for the loss of spreading gain. 
· The required power may excess the granted power by NodeB. In this case, UE should reduce E-DPDCH power so as to be under the granted power. However, the degradation due to the power shortage can be recovered by HARQ retransmission.
· UE shall not use SF<4 in a compressed frame. This can be restricted at E-TFC selection.

· Higher Layer Scheduling (HLS)

· UE selects E-TFC from the set of E-TFC limited by network for a compressed frame.
· Same as SF/2, power offset for the E-TFC has to be increased compared to the one used for normal frame. 
· Since UE select E-TFC from the limited set, the required transmission power may not excess the granted power. However, the transmitted data size would be smaller compared with SF/2 case.
· HLS cannot handle retransmission case if the E-TFC used for the first transmission is not included in the limited set. In this case, retransmission has to be postponed to next transmission opportunity.
We think SF/2 is simpler than HLS and the practical data rate is similar. Hence, we proposed to use SF/2 for the compression of E-DPDCH.
· Compression of E-DPCCH/E-HIGH/E-RGCH/E-AGCH

1TTI of those channels consist of 5times repetition of 2ms sub-frame. Hence UE / NodeB can transmit those channels only in the sub-frames which are not overlap with transmission gap during compressed frames. In this case, UE has to transmit compressed E-DPCCH with additional power in order to compensate for the loss of information bit energy due to the transmission gap, while it is up to NodeB implementation whether NodeB transmits E-RGCH / E-RGCH / E-AGCH with additional power.
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