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1 Introduction

At RAN1#43, some text proposals were agreed giving further details of the possible methods of implementing a new slot format to reduce the UL DPCCH overhead during inactive periods. In this paper we discuss suitable pilot patterns for a low-overhead DPCCH slot format, and provide a further text proposal for TR25.903 discussing initiation/termination of the use of the new slot format. 

Note that the terminology used in this text proposal is aligned with that given in [1]. 

Note also that it was agreed at RAN#30 that the ConCon WI will consider only packet-data users using only HS-DSCH/E-DCH channels without UL DPDCH and DL DPCH [2]. Therefore we consider here only cases when no UL DPDCH is transmitted, and F-DPCH is used in the DL. 

2 Discussion of ConCon Initiation and Termination

Two proposals for a new low-overhead UL DPCCH slot format are currently given in sub-clause 4.1.1.2. Proposal A adds a slot format #1*, where the switching between slot format 1 and slot format 1* would be according to predefined rules. Proposal B adds the same new slot format but as #4, with configuration being on a slow basis under RNC control. 

The initiation and termination of ConCon operation would be different for these two proposals. 

For Proposal A, the predefined rules for switching between slot format #1 and slot format #1* could, for example, comprise using slot format #1 in all DPCCH slots which start at the beginning of or during either HS-DPCCH transmission, DPDCH transmission or E-DPCCH transmission, and using slot format #1* in all other DPCCH slots.

The HS-DSCH Serving Node B can predict exactly when HS-DPCCH transmissions will occur, and can therefore predict whether slot format #1 or slot format #1* is being used. The serving Node B can therefore derive the channel estimate and decode the DPCCH correctly in this case. Other Node Bs do not have to decode the HS-DPCCH transmissions, but could could nonetheless use detected HS-DPCCH energy to help determine which of slot formats 1 and 1* was being used. 

For E-DPCCH/E-DPDCH transmission, the change of slot format could be detected on the basis of detected E-DPCCH/E-DPDCH energy (similar to blind transport format detection using received power ratio). The E-DCH Serving RLS also has knowledge of the Serving Grant and UE buffer status, and can therefore make a more reliable estimate of when E-DPCCH is likely to be transmitted. 

Depending on the choice of pilot pattern for slot format #1*, Node Bs could also use differences in pilot pattern to detect a change of DPCCH slot format. 

In the Release 99 slot formats, the pilot pattern for the first 4 bits of slot format #1 (where Npilot = 8) differs from the pilot pattern used for slot formats using Npilot = 4, in that the third and fourth pilot bits in each slot are swapped, as shown below:
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We now consider what possible pilot patterns could be used for slot format #1*. Possibilities include:

a) The same pilot pattern as the first 4 pilot bits when Npilot = 8

b) The same pilot pattern as is normally used when Npilot = 4

c) A new pilot pattern designed to be easily distinguished from the first 4 bits of the normal pilot pattern for Npilot = 8.

The use of a different pilot pattern from that used for the first 4 bits of the “Npilot = 8” case could assist Node Bs in determining which slot format is currently being used.  

Some advantages and disadvantages of these options are summarised below:

	
	Advantages
	Disadvantages

	Pilot pattern (a)
	· Node Bs which are non-serving may use only the first 4 pilot bits and 2 TPC bits and do not need to be certain about which of slot formats 1 and 1* is actually being used
	· Node Bs cannot use difference in pilot pattern on first 4 bits to help distinguish between slot formats 1 and 1*.

	Pilot pattern (b)
	· No change to normal pilot pattern for each number of pilot bits

· Node Bs can use difference in pilot pattern on first 4 bits to help distinguish between slot formats 1 and 1*. 
	· Node Bs do not have the option of using only the first 4 pilot bits and last 2 TPC bits, and ignoring the difference in slot formats. 

	Pilot pattern (c)
	· Node Bs can use difference in pilot pattern on first 4 bits to help distinguish between slot formats 1 and 1*.
	· New pilot pattern introduced. 

· Node Bs do not have the option of using only the first 4 pilot bits and last 2 TPC bits, and ignoring the difference in slot formats.


Further evaluation is needed in order to select the best-performing pilot pattern for slot format 1*.

For Proposal B (addition of slot format 4), the logical pilot pattern would be the same as is normally used for Npilot = 4.

3 Conclusion

Some options for initiation and termination of the use of a new low-overhead slot format have been discussed. A text proposal for TR25.903 is appended to this document. 

4 References
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5 Text proposal for TR25.903

-- Start of text proposal --

4.1.1.2.2 ConCon Initiation and Termination

The initiation and termination of ConCon operation would be different for the two proposals given in sub-clause 4.1.1.2. 

For Proposal A (Table 4.1.1.2-1), ConCon initiation would comprise enabling the use of slot format #1* (by means of a new RRC signalling parameter) while slot format #1 was configured. The predefined rules for switching between slot format #1 and slot format #1* could comprise using slot format #1 in all DPCCH slots which start at the beginning of or during either HS-DPCCH transmission, DPDCH transmission or E-DPCCH transmission, and using slot format #1* in all other DPCCH slots.

The HS-DSCH Serving Node B can predict exactly when HS-DPCCH transmissions will occur, and can therefore predict whether slot format #1 or slot format #1* is being used. The serving Node B can therefore derive the channel estimate and decode the DPCCH correctly in this case. Other Node Bs do not have to decode the HS-DPCCH transmissions, but could nonetheless use detected HS-DPCCH energy to help determine which of slot formats 1 and 1* was being used. 
For E-DPCCH/E-DPDCH transmission, the change of slot format could be detected on the basis of detected E-DPCCH/E-DPDCH energy (similar to blind transport format detection using received power ratio). The E-DCH Serving RLS also has knowledge of the Serving Grant and UE buffer status, and can therefore make a more reliable estimate of when E-DPCCH is transmitted. 

Depending on the choice of pilot pattern (FFS), Node Bs could also use differences in bit pattern to detect a change of DPCCH slot format.  
For Proposal B (Table 4.1.1.2-2), ConCon operation would be entirely under the control of RRC signalling to configure Slot Format #4. This would not allow fast switching of the slot format to support intermittent active phases. 
A combination of Proposals A and B could also be considered, by adding both slot format #1* and slot format #4 to the slot formats table for UL DPCCH. In this case, it would be possible for the RNC to configure the new slot format either to be used in all slots (by configuring slot format #4), or only in inactive slots (by configuring slot format #1 and enabling the use of slot format #1*).
-- End of text proposal --
































































































