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1 Introduction

In RAN1 the compressed mode interaction with CPC has been discussed for a while based on the Nokia paper in [1]. Following discussions first conclusion was that the compressed mode operation should not be impacted by the discontinuous uplink transmission and discontinuous downlink reception operation. In other words CPC operation would be autonomously disabled in the radio frames containing compressed mode gaps and DPCCH transmission would take place in the slots of the compressed frame that are not in the compressed mode transmission gap (i.e. at least 8 slots). The main disadvantage of this solution was that an unnecessary DPCCH transmission would take place in the slots of the compressed frame that are not in the compressed mode transmission gap, even if the UE has no data to transmit.
In view of the above disadvantage the first solution has been revised at last RAN1#47bis meeting based on the proposal in [2] from Philips. As way forward it was agreed that Rel-6 E-DCH behaviour for compressed mode should be applied for CPC, for both 2ms and 10ms TTI, i.e.:
· For 2ms TTI, the E-DPCCH and E-DPDCH are not transmitted in any TTI which partly or fully overlap with a measurement gap defined by the existing compressed mode signalling;
· For 10ms TTI, the selected E-TFC is reduced in a TTI that overlaps with a measurement gap, so that a smaller amount of data can be transmitted using the slots that do not overlap the gap. 
Related to the latest conclusion in RAN1 we have spotted an issue for 2ms E-DCH TTI that we want to address here for discussion. This issue would appear in the case when multiple uplink compressed mode patterns are configured and E-TFC selection for UL DTX is restricted to definite TTIs due to inactivity according to MAC_Inactivity_Threshold.
2 Multiple compressed mode patterns
Refer to section 6.8.2.2 in [3] a configuration including multiple uplink compressed mode patterns for inter-frequency FDD measurement and inter-RAT measurement (GSM - Carrier RSSI, Initial BSIC Identification and BSIC Re-confirmation) is specified. The configuration parameters are summarized in table 1 and the corresponding patterns are illustrated in Fig. 1.
Table 1: Compressed mode parameters for inter-frequency and inter-RAT measurement
	Parameter
	Inter Frequency

FDD
	GSM Carrier RSSI
	GSM Initial BSIC identification
	GSM BSIC re-confirmation
	Note

	TGSN (Transmission Gap Starting Slot Number)
	8
	8
	8
	8
	

	TGL1 (Transmission Gap Length 1) 
	14
	14
	14
	14
	

	TGL2 (Transmission Gap Length 2)
	14
	14
	14
	14
	

	TGD (Transmission Gap Distance)
	0
	60
	45
	0
	

	TGPL1 (Transmission Gap Pattern Length) 
	12
	24
	24
	24
	

	TGPL2 (Transmission Gap Pattern Length)
	-
	-
	-
	-
	R99 and Rel-4:

Only one pattern in use.

Rel-5 and onwards:

Not applicable

	TGCFN (Transmission Gap Connection Frame Number):
	(Current CFN + (238 - TTI/10msec))mod 256
	(Current CFN + (242 - TTI/10msec))mod 256
	(Current CFN + (256 - TTI/10msec))mod 256
	(Current CFN + (253 - TTI/10msec))mod 256
	Defined by higher layers

	UL/DL compressed mode selection
	DL, UL or DL & UL
	DL, UL or DL & UL
	DL, UL or DL & UL
	DL, UL or DL & UL
	3 configurations possible. DL, UL or both DL and UL

	UL compressed mode method
	SF/2
	SF/2
	SF/2
	SF/2
	

	DL compressed mode method
	SF/2
	SF/2
	SF/2
	SF/2
	

	Scrambling code change
	No
	No
	No
	No
	

	RPP (Recovery period power control mode)
	0
	0
	0
	0
	

	ITP (Initial transmission power control mode)
	0
	0
	0
	0
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Fig. 1: Inter-frequency (IF) and Inter-RAT (IRAT) measurement gaps during 24 frames cycle for the compressed mode pattern as specified in [3]

3 Compressed mode interaction with CPC E-TFC selection

According to Fig. 1 the combined compressed mode pattern includes 14 compressed frames during a 24 frames cycle. 
Refer to the MAC CR proposal in [4] E-TFC selection for UL DTX is restricted to definite TTIs due to inactivity based on MAC_Inactivity_Threshold as follows:
For 2ms TTI:
[5*CFN + subframe number - UE DTX DRX Offset] mod MAC DTX Cycle = 0.
So, what can be observed is:
· Within a compressed frame: a definite number of consecutive start times of E-DCH transmissions would overlap with the measurement gap in the compressed frames depending on the configured MAC_DTX_cycle length. In general this would appear mainly for the short MAC_DTX_cycle lengths, e.g. for lengths of 4 or 5 subframes.
· Between compressed frames: in case of long MAC_DTX_cycle lengths, e.g. 20 subframes, a considerable number of E-DCH transmission start times would overlap with the measurement gaps in the compressed frames.
The issues we want to address here for discussion is firstly, whether a delay of E-DCH transmissions due to inactivity based on MAC_Inactivity_Threshold would be acceptable, and secondly, how this kind of delay could be resolved, if such a delay can not be accepted.

As potential workaround we have identified three basic approaches. 
· Approach 1: “Do nothing”, i.e. this is an issue that doesn’t need to be resolved.

· Approach 2: Leave the configuration of CPC and compressed mode patterns up to network. This would mean that the network only has to take care of appropriate configuration of compressed mode patterns and CPC MAC_DTX_cycle lengths, i.e. network has to make sure that the interaction of compressed mode and E-TFC selection is kept small as possible. From UE perspective this is the “simplest” approach. 
· Approach 3: Remove the restriction for E-TFC selection if an E-DCH transmission start time would overlap with a measurement gap in a compressed frame.
It should be noted that above list of approaches is not exhaustive.
4 Summary
In this contribution an issue for 2ms E-DCH TTI has been addressed that would appear in the case when multiple uplink compressed mode patterns are configured and E-TFC selection for UL DTX is restricted to definite TTIs due to inactivity according to MAC_Inactivity_Threshold. As potential workaround three basic approaches have been provided for discussion.
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