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1. Introduction 

HSDPA is under discussion to be finalized at RAN#15 in March 2002. Major issues such as basic physical layer structure, channel coding and modulation, HARQ issues and associated-signalling issue have been discussed in detail and some agreements have been made.

In order to finalize HSDPA until RAN#15, other issues including backward compatibility and interaction between Rel99 functions and HSDPA should be considered seriously. Interaction between compressed mode and HSDPA has been identified as one of the issues [1].

In this contribution, detailed analysis on interaction between compressed mode and HSDPA is provided for further discussion. 
2. Discussion

2.1 HSDPA Scheduling with DL only compressed mode

Figure 1 shows the DL DPCH structure when HSDPA is applied with DL only compressed mode. During transmission gaps, HI carried on DPCH cannot be transmitted. Therefore, Node B should exclude the UE when Node B schedules HI transmission during time periods corresponding to the transmission gaps of the UE. 

Since UE cannot receive SCCH-HS and HS-DSCH during transmission gaps, the UE should not be scheduled to receive HS-DSCH and therefore, Node B should also exclude the UE when Node B schedule HI transmission corresponding to the HS-DSCHs that will be transmitted during the transmission gaps. 

In this contribution, “HI Prohibit period 1” defines the period when Node B should not schedule HI transmission to a UE since corresponding SCCH-HS or HS-DSCH cannot be transmitted to the UE because of the transmission gaps (see Figure 1).


[image: image1.wmf] 

 

 

TGSN

TGSN

 

TGL2

 

 

#TGPRC

 

 

Transmission gap1

 

 

 

TGPL1

TGPL2

TG pattern  1

 

TG pattern 2 

TGL1

TGL1

 

#1

#2

 

#3

 

#4

 

#5

 

TG pattern 1 

 

TG pattern  2

 

 

TG pattern 1 

TG pattern 1 

TG pattern  2

TG pattern  2

TGD

 

TGD

 

TGL2

 

Transmission gap2

HI Prohibit period 1


Figure 1. HSDPA with DL only compressed mode

Figure 2 shows detailed description of “HI Prohibit Period 1”. As shown in Figure 2, UE should not be scheduled to receive HI when corresponding HS-DSCH should be transmitted during a transmission gap. Since TTI length is equal to 3 slots, and SCCH-HS, HS-DSCH and HI are overlapped over 5 slots, HI can be transmitted 5 slots before a transmission gap. 

Therefore, “HI Prohibit period 1” is located just prior to transmission gaps and the length of “HI Prohibit period 1” is 4 slots.
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Figure 2. Description of “HI Prohibit period 1”
2.2 HSDPA Scheduling with UL/DL compressed mode

Figure 3 shows the DL DPCH structure when HSDPA is applied with UL/DL compressed mode. As in the case of HSDPA with DL only compressed mode, Node B should not schedule HI transmission of a UE during corresponding transmission gaps and HI Prohibit period 1.

Even though HI can be transmitted and SCCH-HS and HS-DSCH can be transmitted successfully to a UE, if the UE should transmit UL ACK/NAK signalling during a transmission gap, the HS-DSCH transmission cannot be guaranteed. In order to prevent wrong HARQ operation, Node B should not schedule HI transmission of the UE when the corresponding ACK/NAK signalling should be transmitted during a transmission gap.

In this contribution, “HI Prohibit period 2” defines the period when Node B should not schedule HI transmission to a UE since the corresponding ACK/NAK signalling cannot be transmitted to the Node B because of the UL transmission gaps (see Figure 3).
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Figure 3. HSDPA with UL/DL compressed mode
Figure 4 shows detailed description of “HI Prohibit Period 2”. As shown in Figure 4, UE should not be scheduled to receive HI when corresponding ACK/NAK signalling should be transmitted during a UL transmission gap. 

Since during the UL transmission gap ACK/NAK signalling cannot be transmitted, it can be noted that the length of “HI Prohibit period 2” is equal to the length of corresponding transmission gap. It can be also noted that the location of “HI Prohibit period 2” depends on time relation between HS-DSCH transmission and ACK/NAK signalling transmission. In Figure 4, it is assumed that ACK/NAK signalling is transmitted 6 slots after reception of HS-DSCH. 
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Figure 4. Description of “HI Prohibit period 2”
3. Conclusion

In this contribution, the impact of compressed mode on HSDPA scheduling is analysed in detail. Transmission gap gives limitation on scheduling HS-DSCH transmission not only because HI cannot be transmitted during transmission gaps but also because SCCH-HS, HS-DSCH and ACK/NAK signalling cannot be transmitted during transmission gaps. For each case, in addition to transmission gap, the following additional limitation is given on HI scheduling:

· For the case of DL only compressed mode, 4-slot prohibit period (HI prohibit period 1) gives limitation on HI scheduling.

· For the case of UL/DL compressed mode, 4-slot prohibit period (HI prohibit period 1) as well as additional prohibit period (HI prohibit period 2) of the same length as the corresponding transmission gap is introduced on HI scheduling.
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