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1.
Introduction

In this document, we discuss the preamble and postamble transmission for DPCCH transmissions with discontinuous uplink transmission. In general we believe that the introduction of configurable DPCCH burst length makes the need for preamble and postamble for DPCCH-only transmissions obsolete and the desired behaviour can be achieved just be adjusting the timing of the DPCCH burst. A few design altrenatives that would allow removing the preamble and postamble definitions for the DPCCH-only transmissions are presented and discussed.
2.
Current solution

In the baseline CR for the CPC to TS25.214 (R1-063016), the preamble and postamble transmissions are defined as:

6C.2.2
Uplink DPCCH preamble and postamble

If a UE will start a transmission of DPCCH based on the UL DPCCH transmission pattern on a slot s and finish its DPCCH transmission on a slot t, the UE shall start the DPCCH transmission at slot s-2 slots and continue the DPCCH transmission till slot t+1.

If a UE will start a transmission of E-DPCCH and E-DPDCH on a E-DCH TTI, the UE shall start the DPCCH transmission 2 slots prior to the E-DCH TTI and continue the DPCCH transmission during the E-DCH TTI and consecutive E-DCH TTIs and 1 slot after the last consecutive E-DCH TTI.

In addition, if there has not been any E-DCH transmission for the last Inactivity_Threshold_for_UE_DTX_cycle_2 TTIs, and if a UE will start a transmission of E-DPCCH and E-DPDCH on a E-DCH TTI, the UE shall start the DPCCH transmission UE_DTX_long_preamble_length slots prior to the E-DCH TTI and continue the DPCCH transmission during the E-DCH TTI and consecutive E-DCH TTIs and 1 slot after the last consecutive E-DCH TTI.

If a UE will start a transmission of HS-DPCCH on a HS-DPCCH subframe, the UE shall start the DPCCH transmission 2 slots prior to the DPCCH slot that coincides with the HS-DPCCH subframe or overlaps the start of the HS-DPCCH subframe and continue the DPCCH transmission during the HS-DPCCH subframe and until the end of the first full DPCCH slot after the end of the HS-DPCCH subframe.

In addition, if there has not been any E-DCH transmission for the last Inactivity_Threshold_for_UE_DTX_cycle_2 TTIs, and if a UE will start a transmission of HS-DPCCH on a HS-DPCCH subframe, the UE shall perform the following:

· if the UE has enough time, the UE shall start the DPCCH transmission UE_DTX_long_preamble_length slots prior to the DPCCH slot that coincides with the HS-DPCCH subframe or overlaps the start of the HS-DPCCH subframe; otherwise, the UE shall start the DPCCH transmission as soon as possible,

· the UE shall continue the DPCCH transmission during the HS-DPCCH subframe and until the end of the first full DPCCH slot after the end of the HS-DPCCH subframe.

UE_DTX_long_preamble_length is [15] slots, if UE_DTX_long_preamble is TRUE, and 2 slots otherwise.”
In this paper, we discuss the “If a UE will start a transmission of DPCCH based on the UL DPCCH transmission pattern on a slot s and finish its DPCCH transmission on a slot t, the UE shall start the DPCCH transmission at slot s-2 slots and continue the DPCCH transmission till slot t+1.”, example shown in Figure 1, and present some alternative implementations for the operation. 
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Figure 1: UE_ DPCCH_burst_1 = UE_ DPCCH_burst_2 = 1 subframe
2.1
Discussion on the current solution
Whenever there is E-DCH or HS-DPCCH transmission, DPCCH transmission is started at least 2 slots before E-DPCCH/E-DPDCH or HS-DPCCH transmission and continued until 1 slot after the E-DPCCH/E-DPDCH or HS-DPCCH transmission. Note that the E-DCH or HS-DPCCH transmission duration is not restricted.

Postamble for DPCCH transmission burst based on the UL DPCCH transmission pattern should not be necessary, since:

· E-DCH and HS-DPCCH transmissions always have postambles.
· For DPCCH only transmissions the DPCCH transmission burst length is configurable and Node B could consider any number of the last slots in a burst as a postamble. A longer burst length could be defined to have enough transmitted DPCCH slots to cover also the postamble.
Thus, postamble for DPCCH transmission burst based on the UL DPCCH transmission pattern would only decrease the achievable uplink DTX gains without any actual use.

Preamble for DPCCH transmission burst based on the UL DPCCH transmission pattern usage:

· E-DCH and HS-DPCCH transmission always have preambles.
· The timing of the HS-DPCCH transmission is known to the Node B

· The timing of the E-DCH transmission in general not known to the Node B. Only if the restricted E-DCH start time is used and active the Node B would know when the UE may start.

· For DPCCH only transmissions the DPCCH transmission burst length is configurable and Node B could consider any number of the first slots in a burst as a preamble. A longer burst length could be defined to have enough transmitted DPCCH slots also preamble.

Thus, the preamble for DPCCH transmission burst based on the UL DPCCH transmission pattern would be primarily needed /used as a known preamble for restricted E-DCH start times after inactivity. 

3. Alternative solutions for introducing a known preamble for restricted E-DCH start times after inactivity

As discussed above, postamble and preamble for DPCCH only transmissions would be unnecessary due to configurable DPCCH transmission burst lengths. 

Alternative implementation for the current approach would be to introduce a timing offset between the UL DPCCH transmission pattern defined DPCCH transmission burst and the E-DCH transmission start time restrictions and use the DPCCH transmission burst based on the UL DPCCH transmission pattern as a preamble for the restricted E-DCH transmission start times (and any E-DCH transmission starting at suitable time instants). Alternatives for this:

1. Define DPCCH transmission burst to be in the end of DTX cycle in the UL DPCCH transmission pattern (and similar should be applied also for HS-SCCH DRX pattern). 

2. Define a DPCCH transmission burst long offset between UL DPCCH transmission pattern defined DPCCH transmission burst and the E-DCH transmission start time restrictions in the UL DPCCH transmission pattern definition formulae (and similar offset should be applied also for HS-SCCH DRX pattern):
((5*CFN - UE_DTX_DRX_Offset + UE_DPCCH_burst_1+ S) MOD UE_DTX_cycle_1) = 0
((5*CFN - UE_DTX_DRX_Offset + UE_DPCCH_burst_2+ S) MOD UE_DTX_cycle_2) = 0

3. Define a one subframe long offset between UL DPCCH transmission pattern defined DPCCH transmission burst and the E-DCH transmission start time restrictions in the UL DPCCH transmission pattern definition formulae (and similar offset should be applied also for HS-SCCH DRX pattern):
((5*CFN - UE_DTX_DRX_Offset + 1+ S) MOD UE_DTX_cycle_1) = 0
((5*CFN - UE_DTX_DRX_Offset + 1+ S) MOD UE_DTX_cycle_2) = 0

4. Define a two slots offset between UL DPCCH transmission pattern defined DPCCH transmission burst and the E-DCH transmission start time restrictions:
The first slot in each Uplink DPCCH transmission pattern shall be such that
((3*5*CFN - 3*UE_DTX_DRX_Offset + 2+ 3*S) MOD (3*UE_DTX_cycle_1)) = 0
((3*5*CFN - 3*UE_DTX_DRX_Offset + 2+ 3*S) MOD (3*UE_DTX_cycle_2)) = 0

5. Signal different timing offsets for UL DPCCH transmission pattern (on L1) and for E-DCH transmission start time restrictions (on MAC).

Alternative 1 and alternative 2 would result DPCCH transmission burst long preamble for E-DCH (or HS-DPCCH) transmissions starting according to E-DCH transmission start time after inactivity restrictions. The relative timing compared to DL DRX (HS-SCCH reception pattern), CQI and E-DCH transmission would be changed compared to current CR version. The timing compared to DL DRX (HS-SCCH reception pattern), CQI and E-DCH transmission would be the same for both alternatives. 

Alternative 3 would be otherwise identical to alternative 2, but the part of the DPCCH transmission burst acting also as a preamble for E-DCH transmissions would be always fixed to be one subframe (3 slots, the shortest DPCCH transmission burst length). The preamble length for E-DCH (or HS-DPCCH) transmissions starting according to E-DCH transmission start time after inactivity restrictions would always be one subframe. 

 Alternative 4 would be otherwise identical to alternative 3, but the part of the DPCCH transmission burst acting also as a preamble for E-DCH transmissions would be always fixed to be 2 slots (the same behaviour as in the current CR and defined as a preamble length for all E-DCH and HS-DPCCH transmissions as well). 

Alternative 5 would enable any timing offset (in multiples of subframes) between the  UL DPCCH transmission pattern defined DPCCH transmission burst and the E-DCH transmission start time restrictions. Note that in order to act as a preamble the offset between the UL DPCCH transmission pattern defined DPCCH transmission burst and the E-DCH transmission start time restrictions should not be longer than DPCCH transmission burst.

3.1
Example figures for the alternatives

The alternative 1 is shown in Figure 2 for UE_DPCCH_burst_1 = UE_DPCCH_burst_2=1 subframe. UE_DTX_cycle_1= 5 subframes and UE_DTX_cycle_2 = 10 subframes. 10 ms TTI E-DCH transmission is shown, but this can be seem as a special case of 2 ms TTI where 5 TTIs are transmitted in sequence. For ease of reading only one case is shown.
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Figure 2: Example of alternative 1,
UE_ DPCCH_burst_1 = UE_ DPCCH_burst_2 = 1 subframe.

The alternatives 2 and 3 are shown in Figure 3 for UE_DPCCH_burst_1 = UE_DPCCH_burst_2=1 subframe. UE_DTX_cycle_1= 5 subframes and UE_DTX_cycle_2 = 10 subframes. In alternative 4 the DPCCH transmission pattern, DTX cycle 1 and DTX cycle 2 would be shifted 1 slot to right compared to alternative 2 and 3 figures, but be otherwise the same as in the figures below.

[image: image4]
Figure 3: Example of alternatives 2 and 3,
UE_ DPCCH_burst_1 = UE_ DPCCH_burst_2 = 1 subframe.

3.2
Discussion on the alternative solutions
None of the alternatives would result with additional DPCCH transmission during DTX cycle in the UL DPCCH transmission pattern, but the transmission would be defined only with the DPCCH transmission burst length and thus, there could be more gain achievable than with the current proposal given that the minimum DPCCH burst length of 1 subframe is kept.
Some of the alternatives would change the relative timing of the discontinuous uplink DPCCH transmission pattern compared to E-DCH and HS-DPCCH. There would be no impact to E-DCH transmission start time after inactivity restrictions (on MAC), DL DRX or CQI transmissions. 

For E-DCH transmissions according to E-DCH transmission start time after inactivity restrictions and for CQI transmissions, the DPCCH transmission according to the discontinuous uplink DPCCH transmission pattern would act as a preamble. 

In case of alternatives 1 and 2 the preamble length could adapt to DPCCH transmission gap length. Assuming that E-DCH transmission start time restrictions would be applied at least when UE_DTX_cycle_2 is used the alternatives 1 and 2 could even make the UE_DTX_long_preamble obsolete, since the preamble could be long (the same as DPCCH transmission burst length) without introducing delays for E-DCH transmissions. The alternative 1 is shown in Figure 2 for UE_DPCCH_burst_1=2 subframes and UE_DPCCH_burst_2=5 subframes.
4.
Conclusions

Some alternative implementation possibilities for the preamble for DPCCH only transmissions were considered. The basic functionality would be not changed, i.e., it would be possible to consider some of the slots in the DPCCH transmission burst as preambles and postambles, and it would be possible to have a known preamble for E-DCH transmissions starting according to the restricted E-DCH transmission start times after inactivity and for CQI transmissions. 
All alternative implementations would introduce a timing offset for the UL DPCCH transmission pattern compared to the HS-SCCH reception pattern and E-DCH transmission start time after inactivity restrictions. Some of the alternatives would also provide a possibility to avoid a separate long preamble definition by configuring a long UE_DPCCH_burst_2. However, separately defined (2 slot) preambles would still be needed, for the E-DCH and HS-DPCCH transmissions, for which the transmission time is not known beforehand and separately defined postambles would still be needed for the E-DCH and HS-DPCCH transmissions, since the transmission duration is not specified. 
Thus, by defining a different timing for the UL DPCCH transmission pattern, some simplifications to the specification would be possible with only small changes to the basic functionality of the agreed discontinuous transmission and reception operation. 

Annex A.
Text proposal for a CR
The following text shows the modifications to the CR in R1-063016 assuming alternative 1. In addition the text highlightes in yellow could potentially be removed.
6C
Discontinuous transmission and reception procedures in CELL_DCH

The higher layers define the discontinuous transmission and reception procedures using the following parameters:

CQI_DTX_TIMER: Specifies the number of subframes after an HS-DSCH reception during which the CQI reports have higher priority than the DTX pattern. This is the initial value of CQI nominal reporting timer.
UE_DTX_cycle_1:
Uplink DPCCH transmission pattern length in subframes.

UE_DTX_cycle_2:
Uplink DPCCH transmission pattern length in subframes.

UE_DTX_DRX Offset:

Uplink DPCCH transmission pattern and HS-SCCH reception pattern offset in subframes.

Inactivity_Threshold_for_UE_DTX_cycle_2:
Defines a number of consecutive subframes without an E-DCH transmission, after which the UE shall immediately move from UE_DTX_cycle_1 to using UE_DTX_cycle_2.

UE_DRX cycle:

HS-SCCH reception pattern length in subframes.

Inactivity_Threshold_for_UE_DRX_cycle:
Defines the number of subframes after an HS-SCCH or after the first slot of an HS-PDSCH reception (as defined in 6C.3) during which the UE is required to monitor the HS-SCCHs in the UE’s HS-SCCH set continuously with the exceptions of N_acknack_transmit>1 or InterTTI>1.

UE_DPCCH_burst_1: Determines the Uplink DPCCH burst length in slots, when UE_DTX_cycle_1 is applied. 

UE_DPCCH_burst_2: Determines the Uplink DPCCH burst length in slots, when UE_DTX_cycle_2 is applied. 

UE_DTX_long_preamble: Determines if a longer preamble is applied, when UE_DTX_cycle_2 is used.
Inactivity_Threshold_for_UE_Grant_Monitoring: Determines the number of subframes after an E-DCH scheduled transmission during which the UE is required to monitor the full E-AGCH transmissions from the serving radio link and the full E-RGCH(s) from all the cells in the E-DCH active set.

UE_DRX_Grant_Monitoring: Determines whether the UE is required to monitor the full E-AGCH transmissions from the serving E-DCH cell and the full E-RGCH from cells in the serving E-DCH radio link set when they overlap with the start of an HS-SCCH reception as defined in the HS-SCCH reception pattern.

The UE shall set the initial value of the variable CQI_DTX_Priority to 0. CQI_DTX_Priority=0 indicates that CQI reports have lower priority than the uplink DPCCH transmission pattern, while CQI_DTX_Priority=1 indicates that CQI reports have higher priority than the uplink DPCCH transmission pattern.

6C.1
Uplink HS-DPCCH transmission

When the discontinuous uplink DPCCH transmission operation is enabled by the higher layers, the UE shall perform the procedures in this paragraph.

Upon the expiration of the CQI nominal reporting timer, the UE shall set CQI_DTX_Priority to 0.

If CQI_DTX_Priority is set to 0, the UE shall transmit the Channel-Quality Indication (CQI) only if at least part of the CQI subframe in the CQI transmission pattern as defined in 6A.1.2 does not overlap with a DPCCH transmission gap of the uplink DPCCH transmission pattern as indicated in 6C.2.1.

If CQI_DTX_Priority is set to 1, the UE shall always transmit the Channel-Quality Indication (CQI) in the CQI transmission pattern defined in 6A.1.2.

6C.2
Discontinuous uplink DPCCH transmission operation

When the discontinuous uplink DPCCH transmission operation is enabled by the higher layers and no uplink DCHs are configured the UE shall not transmit the uplink DPCCH in a slot when all the following conditions are met:

1. There is no HARQ-ACK transmission on HS-DPCCH as indicated in 6A.1 overlapping with the UL DPCCH slot,

2. There is no CQI transmission on HS-DPCCH as indicated in 6C.1 overlapping with the UL DPCCH slot,

3. There is no E-DCH transmission during the UL DPCCH slot,

4. The slot is in a gap in the UL DPCCH transmission pattern defined in 6C.2.1, 

5. The UL DPCCH preamble or postamble defined in 6C.2.2 is not transmitted in the slot, and

6. The UE has not received DTX de-activation that was not followed by a DTX activation (see 6C.4).

The procedures for the F-DPCH transmission and reception in case of discontinuous uplink DPCCH operation are defined in sub-clause 5.1.

6C.2.1
Uplink DPCCH transmission pattern

The uplink DPCCH transmission pattern and the uplink DPCCH preamble and postamble (6C.2.2) together define the discontinuous uplink DPCCH operation.

The uplink DPCCH transmission pattern is illustrated in Figure X for 2ms E-DCH TTI and Figure Y for 10ms E-DCH TTI. The uplink DPCCH transmission pattern defines the minimum set of slots where the UE shall transmit the UL-DPCCH.

The uplink DPCCH transmission pattern shall be derived as follows.

If there has not been any E-DCH transmission for the last Inactivity_Threshold_for_UE_DTX_cycle_2 subframes:

· 
· The gap length in the Uplink DPCCH transmission pattern shall be

· (UE_DTX_cycle_2 – UE_DPCCH_burst_2) subframes,

· The transmission length following the DPCCH transmission gap in the Uplink DPCCH transmission pattern shall be UE_DPCCH_burst_2 subframes.

· The first subframe in each Uplink DPCCH transmission pattern shall be such that

· the CFN and DPCCH subframe number S verify 
((5*CFN - UE_DTX_DRX_Offset + S) MOD UE_DTX_cycle_2) = 0 

Otherwise:

· 
· The gap length in the Uplink DPCCH transmission pattern shall be

· (UE_DTX_cycle_1 – UE_DPCCH_burst_1) subframes.

· The transmission length following the DPCCH transmission gap in the uplink DPCCH transmission pattern shall be UE_DPCCH_burst_1 subframes.

· The first subframe in each uplink DPCCH transmission pattern shall be such that

· the CFN and DPCCH subframe number S verify 
((5*CFN - UE_DTX_DRX_Offset + S) MOD UE_DTX_cycle_1) = 0 

NOTE:
The E-DCH transmission start time after data transmission inactivity may be restricted as described in [9] to allow discontinuous reception at Node B.
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Figure X: Example for UL DPCCH discontinuous transmission pattern for 2ms E-DCH TTI beginning at CFN=1
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Figure Y: Example for UL DPCCH discontinuous transmission pattern for 10ms E-DCH TTI beginning at CFN=1

6C.2.2
Uplink DPCCH preamble and postamble


If a UE will start a transmission of E-DPCCH and E-DPDCH on a E-DCH TTI, the UE shall start the DPCCH transmission 2 slots prior to the E-DCH TTI and continue the DPCCH transmission during the E-DCH TTI and consecutive E-DCH TTIs and 1 slot after the last consecutive E-DCH TTI.

In addition, if there has not been any E-DCH transmission for the last Inactivity_Threshold_for_UE_DTX_cycle_2 TTIs, and if a UE will start a transmission of E-DPCCH and E-DPDCH on a E-DCH TTI, the UE shall start the DPCCH transmission UE_DTX_long_preamble_length slots prior to the E-DCH TTI and continue the DPCCH transmission during the E-DCH TTI and consecutive E-DCH TTIs and 1 slot after the last consecutive E-DCH TTI.
If a UE will start a transmission of HS-DPCCH on a HS-DPCCH subframe, the UE shall start the DPCCH transmission 2 slots prior to the DPCCH slot that coincides with the HS-DPCCH subframe or overlaps the start of the HS-DPCCH subframe and continue the DPCCH transmission during the HS-DPCCH subframe and until the end of the first full DPCCH slot after the end of the HS-DPCCH subframe.

In addition, if there has not been any E-DCH transmission for the last Inactivity_Threshold_for_UE_DTX_cycle_2 TTIs, and if a UE will start a transmission of HS-DPCCH on a HS-DPCCH subframe, the UE shall perform the following:

· if the UE has enough time, the UE shall start the DPCCH transmission UE_DTX_long_preamble_length slots prior to the DPCCH slot that coincides with the HS-DPCCH subframe or overlaps the start of the HS-DPCCH subframe; otherwise, the UE shall start the DPCCH transmission as soon as possible,

· the UE shall continue the DPCCH transmission during the HS-DPCCH subframe and until the end of the first full DPCCH slot after the end of the HS-DPCCH subframe.

UE_DTX_long_preamble_length is [15] slots, if UE_DTX_long_preamble is TRUE, and 2 slots otherwise.
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