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1 Introduction
In the last RAN plenary the EUL enhancement work was considered as completed at 20%, [1] (considering both RAN 1 and RAN 2 related aspects). However, in the last RAN 1 meeting  a large amount of progress have been achieved as it is demonstrated by the LS RAN 4 has received in [2]. In previous meeting we have initially discussed the impact of further EUL enhancement feature on the UE core and BS requirements. The way forward [3] is proposed at this meeting for formal agreement. Two aspects need further discussion: ON/OFF time mask and HS-DPCCH requirement. In this contribution we address these two requirements.  
2 Background
RAN 4 has received the LS from RAN 1 in [2] aiming at providing information on the recent RAN 1 progress. In particular the following aspects have been agreed:
Uplink DTX for the secondary uplink carrier with DC-HSUPA

· The DTX cycle 1, DTX cycle 2 and the inactivity threshold for cycle2 can be configured to be different for the secondary carrier than for the primary
· The secondary carrier DTX cycle 2 values are extended with the following values, proposed values as below:
· 2ms TTI: up to 1280 TTIs
HS-DPCCH overhead reduction

· The UE will revert to a second, longer CQI feedback cycle after a configured number of HS-SCCH TTIs of no transmission to the UE, and resume the normal CQI feedback cycle operation after HS-SCCH with consistent control information is detected by the UE.
· It shall be possible to configure the second feedback cycle to be equal to the normal CQI feedback cycle
Working assumption on HS-DPCCH overhead reduction

· When the UE hits the maximum power limit and no other channels but DPCCH, DPDCH and HS-DPCCH have available power left to transmit
· Transmit CQI=0 instead of valid CQI in sub-frames where CQI is required to be transmitted
· Scale the βhs when the CQI is transmitted in a HS-DPCCH sub-frame, but HARQ-ACK is not.
· Scale DPCCH, DPDCH and HS-DPCCH equally for HS-DPCCH sub-frames where HARQ-ACK is transmitted.
· The new scaling behaviour and criteria for deriving CQI=0 is configurable by higher layer signalling
The capabilities related to HS-DPCCH overhead reduction should be defined as part of the further uplink enhancement work item by RAN2.

3 Discussion
In previous RAN 4 contributions we highlighted already the UE core aspects which are not affected by the introduction of this feature. This is captured in the way forward in [3] in this meeting. However, in the last meeting we mentioned that 2 requirements may require further discussion:
1. Transmit ON/OFF time mask

2. HS-DPCCH requirement

3.1 Transmit ON/OFF time mask
The requirements for transmit ON/OFF time mask aim at testing the UE capability of ramping up and down its power under various conditions during a specific transient period. The scenarios so far covered by this requirement include PRACH preamble bursts, the beginning or end of PRACH message parts, the beginning or end of each discontinuous uplink DPCCH transmission gap and the beginning or end of UL DPCH transmissions.
The scenarios related to the discontinuous DPCCH uplink transmissions are based on the assumption that a gap of up to 10 subframes is considered. The mask specifies a certain transient period during which no OFF or ON requirement need to be fulfilled (a part maximum output power) and then during the ON period the UE has to fulfil certain requirements in terms of uplink transmitter power difference tolerance which depend on the value of  TPC_cmd (in this case this correspond to the last TPC_cmd received before the gap) and the step size.
According to the legacy DTX definition, the following is defined in 25.331:

Table 1. DTX cycle for legacy case
	DTX Information
	OP
	
	
	
	REL-7

	>CHOICE E-DCH TTI length
	MP
	
	
	
	REL-7

	>>10 ms

	
	
	
	
	REL-7

	>>>UE DTX cycle 1
	MP
	
	Enumerated (1, 5, 10, 20)
	Units of subframes.
	REL-7

	>>>UE DTX cycle 2
	MP
	
	Enumerated (5, 10, 20, 40, 80, 160)
	Units of subframes.

Two spare values are needed.
	REL-7

	>>>MAC DTX cycle
	MP
	
	Enumerated (5, 10, 20) 
	Units of subframes.

One spare value is needed.
	REL-7

	>>2 ms
	
	
	
	
	REL-7

	>>>UE DTX cycle 1
	MP
	
	Enumerated (1, 4, 5, 8, 10, 16, 20)
	Units of subframes.

One spare value is needed.
	REL-7

	>>>UE DTX cycle 2
	MP
	
	Enumerated (4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160)
	Units of subframes.

Four spare values are needed.
	REL-7

	>>>MAC DTX cycle
	MP
	
	Enumerated (1, 4, 5, 8, 10, 16, 20)
	Units of subframes.

One spare value is needed.
	REL-7


Under further EUL enhancement feature DTX can be configured independently on the primary and secondary carrier and new DTX values will be added as follows for the secondary carrier, in particular DTX cycle 2 is increased up to 1280 TTIs.
Table 2. DTX cycles for Further EUL enhancement
	>>>UE DTX cycle 1 secondary
	OP
	
	Enumerated (1, 4, 5, 8, 10, 16, 20)

	>>>UE DTX cycle 2 secondary
	OP
	
	Enumerated (4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280)


The main change due to long DTX cycle is the initial power level which can be inaccurate due to long DTX.

So far RAN 1 has not yet reached an agreement on how to set the initial power level. 

However, the current requirements are set in a relative manner (defined as power difference tolerance) covering only one particular gap length (not all the range as defined in Table 1). 

The requirement is still applicable for the secondary carrier even if now the DTX cycle is set in an independent manner.

Moreover, considering the relative nature of the test it seems that this requirement is valid also when longer DTX gaps are considered, considering that no changes on the step size and on the values for TPC_cmd are defined in RAN 1.    

Hence, we propose not to introduce new tests for ON/OFF time mask.
Proposal 1: The legacy ON/OFF time mask is applicable also under Further EUL enhancement feature. There is no need to introduce new requirements to cover longer DTX cycles for the secondary uplink carrier.
3.2 HS-DPCCH
The requirement for HS-DPCCH verifies that the UE satisfies certain power step tolerances when the power changes due to the transmission of HS-DPCCH. RAN 1 is discussing now the reduction of  the control channel overhead by reducing the HS-DPCCH overhead when this is not needed, and significant progress have been made. The new scaling algorithm applies only in case the UE is uplink power limited, in that case TS 25.214 already define the scaling methodologies in order to make sure that the UE complies with the uplink maximum output power limitation. According to the further EUL enahncement feature, all the E-DPDCHs can be in DTX and in that case DTX is used also for E-DPCCH. If a DPDCH is transmitted and the total UE transmit power still exceed the maximum allowed value (even though DTX is used on all E-DPDCHs and on the E-DPCCH), βhs is decreased until DTX when only CQI is transmitted in the HS-DPCCH sub-frame (UE transmits CQI value 0 in the sub-frames where CQI is required to be transmitted).

Even if the UE is allowed to scale differently the uplink channels under certain conditions, considering that no new Beta factors are introduced and that the same power steps are also valid when HS-DPCCH overhead power reduction is enabled, this requirement is still considered as valid and applicable without any need for change. 
A specific new performance requirement could be discussed further in order to explicily test this new UE behaviour.
Proposal 2: The legacy HS-DPCCH requirements are still applicable under Further EUL enhancement feature. There is no need to introduce new UE core requirements to test the new scaling methodology in case the UE is power limited.
4 Conclusions

In this paper we discuss further the ON OFF time mask requirement and the HS-DPCCH requirement. We conclude that there is no need to introduce new UE core requirements for those two tests.
Proposal 1: The legacy ON/OFF time mask is applicable also under Further EUL enhancement feature. There is no need to introduce new requirements to cover longer DTX cycles for the secondary uplink carrier.

Proposal 2: The legacy HS-DPCCH requirements are still applicable under Further EUL enhancement feature. There is no need to introduce new UE core requirements to test the new scaling methodology in case the UE is power limited.
If the two proposals are agreed by RAN 4, the way forward in [3] could be updated to capture them and complete the core aspects.
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