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1. Introduction
In [1] and [2] proposals were made to define DTX-DRX schemes in the context of the Continuous connectivity for packet data users WI. In this contribution we provide a high level view of the proposed schemes and analyze the impacts at MAC and RRC.
2. Discussion

2.1. UE DRX schemes

2.1.1.  DRX mode 2/8

In this mode, the UE can be scheduled and is allowed to transmit every 4th subframe. A DTX cycle of 4 TTIs defines the E-DPDCH and E-HICH timelines. If we want to keep that DTX cycle almost unchanged, the UE transmission on the UL HS-DPCCH has to coincide with the DTX awake periods. This falls nicely as the UE reception would also fall in the same periods. By preserving the DTX cycle, we create an overlapping DRX cycle. This allows the UE to go to sleep when it is neither receiving nor transmitting. 
Sleeping is optional for the UE. The time to switch between the awake and sleep states is implementation dependent. The subsequent figures show skirts around the combined channel activity time to illustrate this concept. However, this is for illustration purposes only.

With arbitrarily chosen wakeup and sleep delays and averaging over “n”, which defines the offset for the UE, a UEs can achieve 31% of DTX/DRX time.
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2.1.2.  DRX mode 1/8

In this mode, the UE is scheduled and is allowed to transmit every 8th subframe. The transmission and reception cycles are offset by 4 subframes to separate transmission and reception operations. This allows DTX and DRX periods of 75%, however, the combined DTX/DRX average period is 42% at the UE.
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2.1.3.  DRX mode 1/16

In this mode, the UE is scheduled and is allowed to transmit every 16th subframe. The transmission and reception cycles are offset by 4 subframes to combine the transmission operations. In this mode, the UE can achieve DTX/DRX periods of 68%. Note that if the UE chooses to transmit and that transmission is NACK-ed, the UE will have to wake up at the appropriate time (7 subframes later) to re-transmit. This case is not depicted below.

If longer DTX cycles are allowed, DRX cycles can be tailored that are similar to this 1/16 mode.
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2.2. UE DTX schemes
In [1], the following DTX schemes are analyzed
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Figure 1: 0% DTX’ing
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Figure 2: 50% DTX’ing
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Figure 3: 75% DTX’ing
Despite converging to a higher power control setpoint, the results shown in Table 1 show that the total generated interference by the UE operating with a DTX scheme is typically lower than that of regular UEs (using 0% DTX’ing) and therefore would enable improvements in UL capacity. The only case for which DTX was not found to be favorable was in an extreme gating of 75% with an active data transfer of a transport block of 128 bits.
Note that these results are obtained with realistic channel estimation and taking into account the effect of time and frequency synchronization at the UE. Further note that the data inactive periods may tolerate DTX’ing at a greater extent and its study is currently undergoing.
Table 1: dB difference in total generated interference
	
	50% DTX’ing gain over
0% DTX’ing
	75% DTX’ing gain over
0% DTX’ing 

	AWGN
	0.76
	0.62

	PA3
	0.64
	-0.33

	VA120
	0.56
	1.69


2.3. MAC-RRC Impact
At the MAC and RRC level, one should note that a form of DTX-DRX scheme is already defined for some of the channels described above:
· HS-DPCCH Part 2 (CQI) has already defined “CQI feedback cycle” 
· E-DPCCH/E-DPDCH can be restricted by RRC to only use specific HARQ processes
· E-HICH would not need to be monitored if no transmission has been performed on the E-DPDCH/E-DPCCH
In order to support as scheme as described in [3], some signaling would be required to specify the enabled sub-frames to the UE thereby creating a DRX scheme for the HS-PDSCH and implicitly a DTX scheme for the HS-DPCCH Part 1.

In addition, signalling would also be required to indicate the potential DPCCH DTX scheme.
Instead of defining specific DTX or DRX schemes per channel, we propose that in the context of the Continuous connectivity for packet data users WI, we define complete DTX schemes as well as DRX schemes that would include all relevant channels.
The benefit of defining inclusive schemes is that a single transition mechanism would then be required to transition from scheme to scheme.

Since we envision that transitioning from one scheme to the other needs to be fast, it is preferable to use Node-B signalling (or implicit signalling) however the exact mechanism is FFS.
3. Conclusion

In this contribution we have presented some DRX as well as DTX schemes for the Continuous connectivity for packet data users WI. We propose that the definition of DTX schemes as well as DRX schemes would include all relevant channels so that transition mechanisms between schemes can be simply defined.
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