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1. Introduction

As a part of the TR on Further EUL Enhancements, the impacts on specifications and implementation based on the current schemes have not been discussed yet. We provide our analysis of lean carrier for RAN1 as follows, considering the two main features (TDM and DPCCH gating) used in the lean carrier concept.
2. Text Proposal
------------------------------------------------------------------Text Start------------------------------------------------------------------
X.Y
specifications and implementation impacts for lean carrier operation
Impacts on RAN1 specifications

	TS 25.211
	Section 5.3.2 Dedicated downlink physical channels
or 
Section 5.3.3 Common downlink physical channels
	A new grant channel may be defined, e.g. a time limited grant channel or a new grant channel for fast scheduling grant. 

Section 5.3.2 or 5.3.3 depends on design of the new grant channel.

	
	Section 5.3.1 Downlink transmit diversity
	Further define whether the new grant channel supports the transmit diversity or not.

	
	Section 7 Timing relationship between physical channels
	New timing relationship may be defined for the new grant channel or new timing.

	TS 25.212
	A new section for coding of new grant channel, could be Section 4.10a or Section 4.11a
	New coding process may be defined for the new grant channel.

Section 4.10a could be used for new E-AGCH

Section 4.11a could be used for new E-RGCH mapping

	
	Section 4.6C Coding for HS-SCCH orders
	HS-SCCH orders may be defined, if activation and deactivation of lean carrier by HS-SCCH order are needed.

	TS 25.213
	Section 5.2 Code generation and allocation
	New spreading factor may be used in the new channel.

	TS 25.214
	Section 6B E-DCH related procedures
	New grant detection procedures may be defined. 
New E-DCH control timing may be defined for new deactivation timing, fast scheduling grant or time limited grant.

	
	A new section for general lean carrier operation, could be Section 6D
	Referring to section 6C, lean carrier concept could be described in this section, including uplink DPCCH transmission, HS-DPCCH transmission if coexistence is allowed, and HS-SCCH orders timing. 
Power margin or power preamble is used before each E-DCH transmission.

	
	Section 4.3.2 Radio link establishment and physical layer reconfiguration for dedicated channels
	When an HS-SCCH order is received to activate the lean carrier, the initial DPCCH Tx power of lean carrier may be calculated via the initial DPCCH power of the primary carrier plus a configurable power margin as like the activation of legacy secondary carrier.

	
	Section 5.1 Uplink power control
	Referring to discontinuous uplink DPCCH transmission operation.

· The previous value of DPCCH power shall be that used in the previous slot, except in the event of an interruption in transmission due to the use of lean carrier operation, when the previous value shall be that used in the last slot before the transmission gap. 

· When lean carrier operation is enabled, a TPC command is not required to be transmitted in any downlink slot starting during an uplink DPCCH slot which is in an uplink DPCCH transmission gap, in which case it is not known to be present.

	
	Section 5.2 Downlink power control
	Referring to discontinuous uplink DPCCH transmission operation.
· The UE shall ignore in the SIR target value adjustment any TPC commands received in F-DPCH slot starting during an uplink DPCCH slot which is in an uplink DPCCH transmission gap.
· If no uplink TPC command is received due to Uplink DPCCH gap, PTPC(k) derived by the Node B shall be set to zero.

	
	Section 6 Random access procedure
	Mentioning of no random access procedure in lean carrier operation.

	
	Section 4.3.1.2 Downlink synchronisation primitives
	Referring to discontinuous uplink DPCCH transmission operation, the layer 1 in the UE shall check synchronisation status of the F-DPCH for each radio frame in which the F-DPCH transmission is known to be present in at least one slot, and for the other radio frames, the layer 1 will not indicate any synchronisation status to the higher layers.


Impacts on implementation

1. Transmitter at UE side
Compared to discontinuous uplink DPCCH transmission operation, no uplink DPCCH burst is transmitted in the lean carrier operation. It means that DPCCH is only transmitted together with data transmissions with/without preamble. For the case of no preamble, the initial DPCCH Tx power of lean carrier may be calculated via the initial DPCCH power of the primary carrier plus a configurable power margin as like the activation of legacy secondary carrier at each E-DCH transmission.
Some limitation of traffics will be introduced, e.g. no SI, no SRB, since only PS traffics are allowed in lean carrier operation. In addition, PRACH is not allowed to be used, since UE is not allowed to anchor on the cell supporting lean carrier, resulting that only one carrier can be anchored in the network deployment. 
2. Receiver at UTRAN side

There could be a large gap between data transmissions from a given user. During the DPCCH gaps, no measurements of DPCCH quality are performed. The path search and channel estimation may be restarted when long absence of DPCCH happens.
3. Transmitter at UTRAN side

New grant procedures may be introduced to support TDM, e.g. new grant channel, new grant detection procedures, two grant channels or new grant timing (smaller gap of deactivation). For new grant channel scheme, more modifications than other schemes are needed such as new channel coding with impact to NodeB transmitter.
4. Receiver at UE side

For new grant channel scheme, new decoding functionality would be supported with impact to UE receiver.
------------------------------------------------------------------Text End------------------------------------------------------------------
3. Conclusion
In this contribution, specifications and implementation impacts for lean carrier operation are discussed and it is proposed to capture the TP into TR25.700.
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