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1 Introduction

At RAN2#57 the compressed mode interaction with CPC was discussed. Due to concerns raised in [1], [2] RAN1 agreed the way forward in [3], wherein 
· The uplink DTX is not impacted by the compressed mode in the radio frames that do not overlap an uplink compressed mode transmission gap;

· In radio frames that overlap an uplink compressed mode transmission gap, the uplink DPCCH shall be transmitted in all slots in the radio frame that do not overlap the uplink compressed mode transmission gap.
The agreed solution ensures that there is periodic DPCCH transmission and avoid some of the unnecessary DPCCH transmission in UE DTX gaps. To our understanding the agreed solution has no severe impact on the regular uplink DTX operation, but on the uplink DRX start time selection for 2ms E-DCH TTI. According to [4], the uplink DRX start time selection is currently restricted as follows:
For 2ms TTI:
[5*CFN + subframe number - UE DTX DRX Offset] mod MAC DTX Cycle = 0.
In this contribution we address the impact of compressed mode operation on uplink DRX start time selection and the need to align the uplink DRX start time selection in appropriate manner. We have no specific preferences on this issue so we want to leave potential solutions to the discussion.

2 Uplink DTX operation during compressed mode
According to [5] the following is specified in section 6C.5:
When in compressed mode, the UE shall behave according to subclauses 6A.3 and 6B.4 regardless of whether a part or all of a preamble or postamble corresponding to an E-DCH or HS-DPCCH transmission has to be not transmitted as a result of overlapping with an uplink compressed mode transmission gap.
The uplink discontinuous transmission operation is not impacted by the compressed mode in the radio frames that do not overlap an uplink compressed mode transmission gap as defined in subclause 6.1.1 of [4].
In radio frames that overlap an uplink compressed mode transmission gap as defined in subclause 6.1.1 of [4], the uplink DPCCH shall be transmitted in all slots in the radio frame that do not overlap the uplink compressed mode transmission gap if either of the following is true:

· an uplink DPCCH transmission defined by the uplink DPCCH transmission pattern according to subclause 6C.2.1 overlaps an uplink compressed mode transmission gap, or 

· an uplink DPCCH preamble or postamble according to subclause 6C.2.2 corresponding to an uplink DPCCH transmission defined by the uplink DPCCH transmission pattern overlaps an uplink compressed mode transmission gap.

Otherwise, the following are not affected by compressed mode:

· uplink DPCCH transmission according to uplink DPCCH transmission patterns defined in subclause 6C.2.1, 

· uplink DPCCH preamble transmission corresponding to an uplink DPCCH transmission defined by the uplink DPCCH transmission pattern,

· uplink DPCCH postamble transmission corresponding to an uplink DPCCH transmission defined by the uplink DPCCH transmission pattern.

For illustration, Fig. 1 and 2 show some examples for the impact of compressed mode operation on uplink DTX for 2ms TTI. The underlying assumptions for the examples are as follows:
· DPCCH burst length: 3 slots

· Preamble: 2 slots

· Postamble: 1 slot

· Double-frame compressed mode gap with 14 slots 
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Fig. 1: Compressed mode use-cases
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Fig. 2: Compressed mode use-cases
3 Impact of compressed mode operation on uplink DRX start time selection
The candidate uplink DRX start times depend mainly on the parameter MAC DTX Cycle and as value range the following  has been specified in RRC: Enumerated (1, 4, 5, 8, 10, 16, 20) units of subframes.
Regarding the four use-cases illustrated above in Fig. 1 and 2 the impact of compressed mode operation on uplink DRX start time selection is as follows:
I. No impact. 

II. No impact.

III. The candidate uplink DRX start time may be shifted in the granularity of one or two subframe(s) either in the part of the first radio frame or in the part of the second radio frame that does not overlap with the compressed mode transmission gap.
IV. The candidate uplink DRX start time may be shifted in the granularity of one or two subframe(s) in the part of the radio frame that does not overlap with the compressed mode transmission gap.

Basically, what we can observe from the use-cases iii) and iv) is that depending on the value of MAC DTX Cycle, and the length and location of the compressed mode transmission gap there may be a need to shift the uplink DRX start time in the granularity of one or multiple subframe(s) in order not to delay unnecessarily the first transmission after long inactivity. So, the question is how this should be fixed in the MAC specification in appropriate manner. We have no specific preferences on this issue so we want to leave potential solutions to the discussion.
4 Summary
In this contribution we have addressed the impact of compressed mode operation on uplink DRX start time selection and the need to align the uplink DRX start time selection in appropriate manner. 
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