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1
Introduction

In the previous RAN1 meetings, the concept of UE signaling to request the NodeB to enable/disable CLTD was introduced and motivated [1]. In this contribution, a specific method is proposed.

2

Discussion
The need for UE signaling to indicate to the network as to whether CLTD should be (dis-)enabled is explained in [1]. It was shown that there is additional current consumption when compared to legacy UEs in low and mid UE transmit power ranges. It was also shown that a significant number of UEs can still benefit from a mechanism to enable/disable the CLTD feature in battery saving without affecting the overall system gain due to the CLTD feature. 

In a previous RAN1 meeting, it was agreed that any potential UE requests for deactivation/activation of CLTD should be sent only to the serving Node-B when E-DCH is configured. A way by which the UE can signal the serving NodeB is shown below. Note that when DCH only is configured, the UE request is transmitted through RRC signalling. When both DCH and E-DCH are configured, the UE can signal to the serving NodeB through L1 signalling. 

2.1
Signalling through MAC header

The UE signals the request to enable/disable CLTD through the MAC header. Similar approaches have been suggested in [2, 3]. For example, in [2], it is suggested that the CQI is transmitted through the MAC-i PDU in CELL_FACH state. 

There are multiple ways in which UE based signaling could be introduced. An un-used logical channel ID could be used for this purpose. Alternatively, a new field could be added to the MAC header, although this may necessitate more changes than are strictly needed. 

In Rel-8, a MAC-i header control element named “MAC-i Header 0” was introduced for Enhanced Uplink in CELL_FACH and IDLE mode operation for the purpose of collision resolution, as first described in [4]. This control element indicates that the UE’s E-RNTI is included in the MAC-i header through the use of a reserved LCH-ID value of ‘1111’. The structure of “MAC-i Header 0” is shown in Figure 1 below:-
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Figure 1: Structure of MAC-i Header 0
where, 

LCH-ID0 – ‘1111’

spare bits – ‘0000’

E-RNTI – 16 bit UE id
The spare bits were added to achieve octet alignment in case the UE’s E-RNTI is included in the MAC-i header. The other values for ‘spare bits’ have been reserved. It is worth noting that “MAC-i Header 0” is only used in CELL_FACH state.
New MAC-i header control elements could be introduced to signal the UE request to enable/disable CLTD by using some of the reserved ‘spare bits’ combination as shown in Figure 2 below:-


Figure 2: Proposed structure of MAC-i Header Control Elements for UE request to Enable/Disable CLTD
The overhead associated with such signaling would be eight bits per MAC-i PDU in the TTI’s where the UE is requesting the Node-B to enable/disable CLTD. It is reasonable to assume that the request from the UE would not be too frequent, thus limiting the overhead cost. Furthermore, a prohibit timer for inclusion of the MAC-i header control elements to request the enabling/disabling of CLTD could also be introduced to alleviate any concerns of signalling overhead and/or Node-B processing overload associated with the UE request.

Further, the HS-SCCH orders already defined to switch the UE between various CLTD configurations can be re-used by the NodeB to enable/disable CLTD based on the UE request. 

2.2

CLTD configured with DCH Transport Channel

For the case when CLTD is configured with DCH transport channel, the UE would not be configured with MAC-i/is. So, the above scheme based on spare bits does not apply. Two alternative options can be considered here:-

Option 1: MAC header based solution

The MAC header used for DCH transport channel is shown in Figure 3 below:-
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Figure 3: Structure of the MAC header with DCH Transport Channel
The C/T field provides identification of the logical channel instance. The size of the C/T field is fixed to 4 bits and the structure is shown in the table 1 below:-

Table 1: Structure of the C/T field
	C/T field
	Designation

	0000
	Logical channel 1

	0001
	Logical channel 2

	...
	... 

	1110
	Logical channel 15

	1111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


If a MAC header based solution is preferred, the C/T field values of ‘1110’ and ‘1111’ are used to signal the UE request to enable/disable CLTD when configured in conjunction with DCH transport channel. Further Logical channel 15 in CELL_DCH state is reserved, to signal the UE request to enable/disable CLTD when configured in conjunction with DCH transport channel
Option 2: RRC signalling based solution

In case it is not desirable to change the MAC header structures for DCH which have been in use since Rel-99, we propose an RRC signalling based solution by introducing a new event reported from the UE to the NW, say Event X, indicating the UE’s request to enable/disable CLTD. The triggering condition for this Event X is left to UE implementation.

An RRC based solution does not require any changes to the Rel-99 PHY/MAC/RLC headers when CLTD is configured in conjunction with DCH transport channel. Also, such a solution is highly modular in the sense that a NW not supporting such an event has the flexibility to not configure it and the other design aspects remain unchanged.

It is worth noting that in case of a multi-RAB call on the uplink, when CLTD is configured with both E-DCH and DCH transport channels, the signalling design described in section 2.1 could be reused and the NW need not configure the new RRC Event X. Further, the RNC could re-use the RRC signaling already defined to configure/de-configure CLTD based on the UE request. 
Also, to alleviate any concern of signalling overload and/or RNC processing overload caused by multiple triggering and reporting of this new event, in part due to the triggering condition being UE implementation specific, a prohibit timer could also be introduced to prevent the UE(s) from overwhelming the NW. 
The decision to include the UE based signaling in the MAC header could be made in RAN1. However, the details of the procedure as well as the specification are within the purview of RAN2. Therefore, an LS may be sent to RAN2 requesting them to make the necessary changes. 
Proposal 1: The UE based signaling should be included in the MAC header when E-DCH is configured. 

Proposal 2: When only DCH is configured, either a MAC header based solution or an RRC signaling based solution is chosen that the UE may signal its request to either the NodeB or the RNC.
3
Conclusions
In this contribution, a mechanism for the UE to signal the request to enable/disable CLTD is proposed. The details of the proposal are discussed and the following proposals are made:

Proposal 1: The UE based signaling should be included in the MAC header when E-DCH is configured. 

Proposal 2: When only DCH is configured, either a MAC header based solution or an RRC signaling based solution is chosen that the UE may signal its request to either the NodeB or the RNC.
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