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Introduction

Currently, the following frame type in TS 25.212[1] is used in uplink compressed mode. 
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Fig.1 Frame type in uplink compressed mode

This frame type should be considered further in that it delayes the closed loop power control after the transmission gap, this can be clearly dispayed in the following example when both uplink and downlink are used in the compressed mode (see Fig. 2).
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Note: The PILOT of downlink slot #Nlast will be transmitted during the compression mode according to TS25. 212[1].

Fig.2 Transmitter power control timing during uplink and downlink compressed mode

In Figure 2, due to the timing alignment of UL/DL, the UL TPC in slot #i could only be taken to adjust the transmission power in downlink from the PILOT field of slot #i+1 till the PILOT field of slot #i+2, or one slot later, if time is limited (slot #i+2 or slot #i+3 is used here as a simpler representation). Thus slots #Nlast+1 and Nlast+2 will not be power ajusted for the lack of corresponding TPC. For this case, as specified in TS 25.214[2], the power of the DPDCH and DPCCH in slot  #Nlast+1 should be set to the same value as in the slot just before the transmission gap; and for slot  #Nlast+2, aparently there is no uplink TPC recived, so the transmission power in Node B will be determined by the following formula, where the PTPC(k) is set to zero: 

P(k) = P(k - 1) + PTPC(k) + PSIR(k) + Pbal(k),

The above scenario illustrasts that the uplink compression frame type needs to be improved further to opitimise the the power control after each gap. A new type used is proposed as in Fig.3, namely "Frame Type B" , and thus the original one in Fig.1 is named "Frame Type A".  In Fig.3, the TPC field in the last uplink slot of the gap, in accordance with the last PILOT field received, will be sent, with the other parts of the transmission gap turned off. Compared to Fig.1, the incorporation the 'extra' TPC in "frame type B" will adjust downlink transmission power one more slot, slot #Nlast+2 in Fig.2, thus help recover a SIR as rapidly as possible close to the target SIR after each transmission gap. 
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Fig.3 Frame type B in uplink compressed mode

Furthermore, by studying Fig.1 we could see that due to the DL/UL frame timing, the incorporation of the frame type B in uplink compressed mode will not reduce the effective measurement length. 

It is further proposed that in the uplink, the transmission power of the added TPC in frame type B will be ajusted the same as the first slot after the tranmission gap, which is clearly stated in TS 25.214[2]. The CR on TS25.212, 4.4.1 is attached. 

Apparently, the selection of the frame type will depend on the UE capability and some other aspects, and this should be decided by the upper layers, just like the downlink[3].

[1] 3GPP, TS25.212, “Multiplexing and Channel Coding (FDD)”, 2001-12.

[2] 3GPP, TS25.214, “Physical Layer Procedures（FDD）”, 2001-12.

[3] 3GPP, TS 25.331, “RRC Protocol Specifications”, 2001-12.
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4.4.1 Frame structure in the uplink

The frame structure for uplink compressed frames is illustrated in figure 12. There are two different types of frame structures defined for uplink compressed frames. Type A maximises the transmission gap length and type B is optimised for power control. The frame structure type A or B is set by higher layers independent from the uplink slot format type A or B.

-
With frame structure of type A, transmission is turned off during the transmission gap (figure 12(a)).

-
With frame structure of type B, the TPC field of the last slot in the transmission gap is transmitted. Transmission is turned off during the rest of the transmission gap (figure 12(b)).
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(a): Frame structure type A in uplink compressed transmission
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 (b): Frame structure type B in uplink compressed transmission
Figure 12: Frame structure types in uplink compressed transmission

4.4.2 Frame structure types in the downlink

There are two different types of frame structures defined for downlink compressed frames. Type A maximises the transmission gap length and type B is optimised for power control. The frame structure type A or B is set by higher layers independent from the downlink slot format type A or B.

-
With frame structure of type A, the pilot field of the last slot in the transmission gap is transmitted. Transmission is turned off during the rest of the transmission gap (figure 13(a)).

-
With frame structure of type B, the TPC field of the first slot in the transmission gap and the pilot field of the last slot in the transmission gap is transmitted. Transmission is turned off during the rest of the transmission gap (figure 13(b)).
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(a) Frame structure type A
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(b) Frame structure type B

Figure 13: Frame structure types in downlink compressed transmission
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4.4.1
Frame structure in the uplink

The frame structure for uplink compressed frames is illustrated in figure 12. There are two different types of frame structures defined for uplink compressed frames. Type A maximises the transmission gap length and type B is optimised for power control. The frame structure type A or B is set by higher layers independent from the uplink slot format type A or B.

-
With frame structure of type A, transmission is turned off during the transmission gap (figure 12(a)).

-
With frame structure of type B, the TPC field of the last slot in the transmission gap is transmitted. Transmission is turned off during the rest of the transmission gap (figure 12(b)).
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(a): Frame structure type A in uplink compressed transmission
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 (b): Frame structure type B in uplink compressed transmission
Figure 12: Frame structure in uplink compressed transmission

4.4.2
Frame structure types in the downlink

There are two different types of frame structures defined for downlink compressed frames. Type A maximises the transmission gap length and type B is optimised for power control. The frame structure type A or B is set by higher layers independent from the downlink slot format type A or B.
-
With frame structure of type A, the pilot field of the last slot in the transmission gap is transmitted. Transmission is turned off during the rest of the transmission gap (figure 13(a)).
-
With frame structure of type B, the TPC field of the first slot in the transmission gap and the pilot field of the last slot in the transmission gap is transmitted. Transmission is turned off during the rest of the transmission gap (figure 13(b)).
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(a) Frame structure type A
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(b) Frame structure type B

Figure 13: Frame structure types in downlink compressed transmission
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