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1 
Introduction
Enhanced DCH work item targeting CS voice services on WCDMA is getting in the CR drafting phase. In RAN1#76, a discussion on inter-frequency and inter-RAT measurements with enhanced DCH was initiated by [1].

The Rel’99 compressed mode specification is very flexible, and allows for large number of different gap patterns to be used. This approach may sound tempting but it proved to burden the implementation and interoperability testing significantly. A somewhat simpler approach was adopted for Rel-6 E-DCH, but because the Rel’99 CM on DCH was already deployed, it took a long time to deploy compressed mode with E-DCH, as even though the design was considered fairly simple at the time it was specified, not doing it was even simpler. The key learnings from the Rel’99 and Rel-6 compressed mode specification is, that integration of new features with compressed mode needs to be extremely simple, or else resorting to disabling the new feature when CM measurements are needed will be more attractive.

In this document we outline a compressed mode configuration where FET is disabled on TTIs overlapping the CM gap in order to minimize design complexity and ensure fastest possible implementation. We also suggest discussing whether integration of enhanced DCH with compressed mode is necessary at all, or whether fall-back to Rel’99 DCH is more desirable during compressed mode.
2 
Compressed mode in Rel’99
In Figures 1 and 2 the generic downlink and uplink frame structure with compressed mode is shown, and in figure 3 the parameterization of the gap patterns is illustrated. Futher, in the Annex, the compressed mode parameters the UE needs to be configured with when CM is used is listed. These well underline the fact that in principle the Rel’99 compressed mode can be configured in a huge variety of combinations, but a very small subset of combinations are actually used. A typical pattern with CS services is using 14-slot gap spanning over two radio frames, and repeating every N*20 ms, and in DL the frame structure type A is used.
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(a) Frame structure type A
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(b) Frame structure type B

Figure 1: Frame structure types in downlink compressed transmission [2]
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Figure 2: Frame structure in uplink compressed transmission [2]
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Figure 3: Illustration of compressed mode pattern parameters [3]

3 
Compressed mode with enhanced DCH

With enhanced DCH, the DL FET already generates transmission gaps, but the gap duration is of unpredictable length. The UL FET-less operation produces a gap of 15 slots in every TTI for the voice traffic, unless the UE is power limited. However, the transmission of UL DPCCH due to needing to send the FET-ACK acknowledging the downlink makes the UL gap also of unpredictable length.
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Figure 4: A typical Compressed Mode gap with CS voice on Rel'99 DCH

Even though the Rel’99 CM is very flexible, a typical CM configuration for CS service is a 14-slot CM gap spanning over two radio frames, and having a pattern length in multiples of 20 ms. So with enhanced DCH, we can achieve a 15-slot CM once per 20 ms by disabling the FET operation and transmitting the first 15 slots of the TTI in both UL and DL on the TTIs that have the CM gap in it.

In figure 5 we outline a fixed compressed mode gap generation with enhanced DCH.

1. In the uplink the normal FET-less operation is carried on normally. Evenif the UE is power limited the UE transmits the voice frame in 10 ms on the TTIs with the CM gap.

2. In the uplink the UL DPCCH transmission is stopped after 15 or 16 slots. 16-slot DPCCH transmission may be preferable to provide a post-amble to the DPDCH and still have the same 14-slot CM gap as with the typical Rel’99 pattern.

3. In DL the voice frame transmission is always terminated after transmitting 15 or 16 slots, FET-ACK is ignored by the Node B. 16-slot transmission may be preferable as it allows for one more slot of voice frame transmission and still has the same 14-slot CM gap as with the typical Rel’99 pattern.

4. In the DL a SIR target boost and power boost similar to the DeltaSIR1 may be needed to reach the required BLER operating point. 
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Figure 5: A compressed mode gap with enhanced DCH
4 
Conclusions
In this contribution we make the following proposals
Proposal 1: Discuss whether the enhanced DCH should be integrated with Compressed Mode (CM), or whether the system could rely on fall-back to Rel’99 when CM is needed for measurement gap generation.

If the decision is to support enhanced DCH with CM we propose the following design constraints for CM:

Proposal 2: A CM pattern with 14-slot gap and pattern length of N*20 ms is the only supported configuration, where the N is an integer multiplier configured by the network.

Proposal 3: the CM gap is generated by freezing FET on TTIs with the CM gap, and transmitting
· 10 ms UL DPDCH voice frame always, even if the UE is power limited
· 16 slots UL DPCCH always, The FET-ACK field could be fixed to NACK to aid channel estimation, or it could operate normally.
· 16 slots of DL DPDCH always, a SIR target offset and power boost may be applied in the TTIs with the CM gap.
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Annex A, Rel’99 Compressed Mode parameters [4]
10.3.6.33
DPCH compressed mode info

NOTE:
Only for FDD.

This information element indicates the parameters of the compressed mode to be used by the UE in order to perform inter-frequency and inter-RAT measurements.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Transmission gap pattern sequence
	MP
	1 to <maxTGPS>
	
	

	>TGPSI
	MP
	
	TGPSI 10.3.6.82
	

	>TGPS Status Flag
	MP


	
	Enumerated(activate, deactivate)
	This flag indicates whether the Transmission Gap Pattern Sequence shall be activated or deactivated.

	>TGCFN
	CV-Active
	
	Integer (0..255)
	Connection Frame Number of the first frame of the first pattern within the Transmission Gap Pattern Sequence.

	>Transmission gap pattern sequence configuration parameters
	OP
	
	
	

	>>TGMP
	MP
	
	Enumerated(TDD measurement, FDD measurement, GSM carrier RSSI measurement, GSM Initial BSIC identification, GSM BSIC re-confirmation, Multi-carrier measurement)
	Transmission Gap pattern sequence Measurement Purpose.

	>>TGPRC
	MP
	
	Integer (1..511, Infinity)
	The number of transmission gap patterns within the Transmission Gap Pattern Sequence.

	>>TGSN
	MP
	
	Integer (0..14)
	Transmission Gap Starting Slot Number

The slot number of the first transmission gap slot within the TGCFN.

	>>TGL1
	MP
	
	Integer(1..14)
	The length of the first Transmission Gap within the transmission gap pattern expressed in number of slots

	>>TGL2
	MD
	
	Integer (1..14)
	The length of the second Transmission Gap within the transmission gap pattern. If omitted, then TGL2=TGL1.

The value of TGL2 shall be ignored if TGD is set to "undefined"

	>>TGD
	MP
	
	Integer(15..269, undefined)
	Transmission gap distance indicates the number of slots between starting slots of two consecutive transmission gaps within a transmission gap pattern. If there is only one transmission gap in the transmission gap pattern, this parameter shall be set to undefined.



	>>TGPL1
	MP
	
	Integer (1..144)
	The duration of transmission gap pattern 1.

	>>RPP
	MP
	
	Enumerated (mode 0, mode 1).
	Recovery Period Power control mode during the frame after the transmission gap within the compressed frame. Indicates whether normal PC mode or compressed PC mode is applied

	>>ITP
	MP
	
	Enumerated (mode 0, mode 1).
	Initial Transmit Power is the uplink power control method to be used to compute the initial transmit power after the compressed mode gap.

	>>CHOICE UL/DL mode
	MP
	
	
	

	>>>DL only
	
	
	
	Compressed mode used in DL only

	>>>>Downlink compressed mode method
	MP
	
	Enumerated (SF/2, higher layer scheduling)
	Method for generating downlink compressed mode gap.

If F-DPCH is configured this IE shall not be used by the UE

	>>>UL only
	
	
	
	Compressed mode used in UL only

	>>>>Uplink compressed mode method
	MP
	
	Enumerated (SF/2, higher layer scheduling)
	Method for generating uplink compressed mode gap

	>>>UL and DL 
	
	
	
	Compressed mode used in UL and DL

	>>>>Downlink compressed mode method
	MP
	
	Enumerated (SF/2, higher layer scheduling)
	Method for generating downlink compressed mode gap.

If F-DPCH is configured this IE shall not be used by the UE



	>>>>Uplink compressed mode method
	MP
	
	Enumerated (SF/2, higher layer scheduling)
	Method for generating uplink compressed mode gap

	>>Downlink frame type
	MP
	
	Enumerated (A, B)
	If F-DPCH is configured this IE shall not be used by the UE

	>>DeltaSIR1
	MP
	
	Real(0..3 by step of 0.1)
	Delta in DL SIR target value to be set in the UE during the frame containing the start of the first transmission gap in the transmission gap pattern (without including the effect of the bit-rate increase).

If F-DPCH is configured this IE shall not be used by the UE

	>>DeltaSIRafter1
	MP
	
	Real(0..3 by step of 0.1)
	Delta in DL SIR target value to be set in the UE one frame after the frame containing the start of the first transmission gap in the transmission gap pattern.

If F-DPCH is configured this IE shall not be used by the UE

	>>DeltaSIR2
	OP
	
	Real(0..3 by step of 0.1)
	Delta in DL SIR target value to be set in the UE during the frame containing the start of the second transmission gap in the transmission gap pattern (without including the effect of the bit-rate increase)

When omitted, DeltaSIR2 = DeltaSIR1.

If F-DPCH is configured this IE shall not be used by the UE

	>>DeltaSIRafter2
	OP
	
	Real(0..3 by step of 0.1)
	Delta in DL SIR target value to be set in the UE one frame after the frame containing the start of the second transmission gap in the transmission gap pattern.

When omitted, DeltaSIRafter2 = DeltaSIRafter1.

If F-DPCH is configured this IE shall not be used by the UE

	>>N Identify abort
	CV-Initial BSIC
	
	Integer(1..128)
	Indicates the maximum number of repeats of patterns that the UE shall use to attempt to decode the unknown BSIC of the GSM cell in the initial BSIC identification procedure

	>>T Reconfirm abort


	CV-Re-confirm BSIC
	
	Real(0.5..10.0 by step of 0.5)
	Indicates the maximum time allowed for the re-confirmation of the BSIC of one GSM cell

in the BSIC re-confirmation procedure. The time is given in steps of 0.5 seconds.


	Condition
	Explanation

	Active
	This IE is mandatory present when the value of the IE "TGPS Status Flag" is "Activate" and not needed otherwise.

	Initial BSIC
	This IE is mandatory present when the value of the IE "TGMP" is set to "GSM Initial BSIC identification" and not needed otherwise.

	Re-confirm BSIC
	This IE is mandatory present when the value of the IE "TGMP" is set to "GSM BSIC re-confirmation" and not needed otherwise.
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