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1. Introduction

Node B scheduler should know each UE’s status such as buffer status, required QoS, received downlink pilot strength, etc. There can be various possibilities for UE to deliver this information to Node B via L1 or L2 signalling. The most intuitive solution is to use RACH procedure. According to the on-going discussions in the e-mail reflector, it seems to be generally agreed that two types of UE states should be considered for resource request; one is in-sync UE state and the other is out-of-sync UE state. In this paper, we discuss the methods that can be utilized in case of in-sync UE state in some details.
2. Uplink resource request methods
For UEs in active and synchronous state, Node B scheduler can allocate uplink time frequency resource to each UE at a time instance based on the resource request (or resource request related information) received from each UE. There can be three options in uplink transmission of resource request.

· Piggyback Tx: UE adds resource request to uplink data when it transmits uplink data.

· Periodic Tx: Each UE is scheduled to transmit resource request periodically.

· UE-initiated Tx: UE initiates transmission of resource request when necessary.

The first option, piggy-back Tx, can minimize the uplink resource required for uplink resource request but cannot support the UEs with relatively intermittent uplink traffic generation. Therefore, any kind of complementary mechanism is required even though it is employed as one way of uplink resource request. Anyhow, piggyback Tx can be implemented without an explicit L1 specification. 

In the second option, periodic Tx, Node B scheduler may pre-allocate the periodic uplink transmission timing and the available uplink time frequency resource to each active state UE so that UE may transmit its  resource request related information such as buffer status, required QoS, received downlink pilot strength, etc, periodically. This method may not be efficient since it will be difficult to a Node B estimate the required period for uplink resource request of each active UE. Anyhow, periodic Tx can be implemented without an explicit L1 specification if uplink persistent scheduling is to be already supported as one of uplink scheduling options.

In the third option, UE-initiated Tx, a UE transmits uplink resource request anytime when it needs. Since uplink time frequency resource for resource request is not scheduled in this option, resource request cannot be transmitted by normal uplink shared data channels. There can be two candidates as an uplink channel for resource request, that is,

· Uplink contention-based access channel

· Uplink dedicated control channel

Contention-based access channel for resource request can have a same or similar structure with RACH for uplink initial synchronization. In addition, differently from RACH for initial access, RACH procedure for resource request can be designed to prevent the collision of, for example, preamble codes from different UEs since UEs in active states can be fully distinguished by different codes. However, interference due to the simultaneous transmission of resource request from multiple UEs cannot be avoided.

There can be uplink control channels dedicated to each active and in-sync state UE. For example, uplink channel for downlink CQI report or uplink channel for ACK/NACK feedback. If UE can use these uplink dedicated channels for uplink resource request, resource request can be delivered to Node B quickly. But, the amount of information which can be added to those signals will not be large enough to carry resource request information. In that case, one bit resource request indicator rather than whole resource request information can be added to those signals so that Node B scheduler can be informed of whether a UE requires uplink resource or not. When a UE requests uplink resource via its resource request indicator, Node B scheduler can allocate a small amount of uplink resource to that UE, then, the UE may transmit whole resource request information or data traffic if that amount of uplink resource is enough for data transmission. This procedure could be efficient especially for the transmission of delay sensitive burst traffic. Especially, this procedure can be efficiently utilized when certain UEs, who are receiving a lot of traffic in downlink and hence are transmitting CQICH in uplink, want to commence uplink traffic transmission. However, this scheme can be used only for certain UEs who already have existing uplink control channels. In case of no existing uplink control channel, contention based resource request should be used. Therefore, this scheme can be used as a supplementary option in addition to the ordinary contention based scheme. 
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Figure 1. Uplink resource request procedure via uplink dedicated control channel

3. Conclusions

In this paper, we discussed the general methods of uplink resource request for uplink scheduling for UEs in active and in-sync state. The methods can be summarized as follows.
· Piggyback Tx: UE adds resource request to uplink data when it transmits uplink data.

· Periodic Tx: Each UE is scheduled to transmit resource request periodically.

· UE-initiated Tx: UE initiates transmission of resource request when necessary.

· UE transmits resource request via uplink contention-based access channel

· UE transmits resource request indicator via existing uplink dedicated control channel

 In addition, combination of the methods above can be possible as long as the complexity is acceptable since different methods provide benefits in different scenarios.

Finally, it is suggested to include the text attached to the end of this paper in TR25.814 [1].
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Start of text ---------------------------------------------------------------
9.1.1.2.4.1 CQI

The CQI informs the scheduler about the current channel conditions as seen by the UE. If MIMO transmission is used, the CQI includes necessary MIMO-related feedback.

Table 2: Channel Quality Indicator

	Field
	Size
	Comment

	CQI
	FFS
	

	Request-to-be-scheduled
	1
	Single bit indication for resource request


9.1.1.2.4.2 ACK/NAK

The hybrid ARQ feedback in response to downlink data transmission consists of a single ACK/NAK bit.

Table 3: ACK/NAK

	Field
	Size
	Comment

	ACK/NAK
	1
	One bit per uplink transmission and TTI.


9.1.1.2.4.3 Synchronized random access (resource request)

The synchronized random access is used by the UE to request resources for uplink data transmission. It is further described in Section 9.1.2.1. In addition to the synchronized random access, single bit request-to-be-scheduled indication can be utilized in order for UE to request time/frequency resources for transmitting data or RRC signalling for further resource request. It is further described in 9.1.2.2.
9.1.2.2
Scheduling

The uplink should allow for both scheduled (Node B controlled) access and contention-based access. 

In case of scheduled access the UE is dynamically allocated a certain frequency resource for a certain time (i.e. a time/frequency resource) for uplink data transmission. 
However, some time/frequency resources can be allocated for contention-based access. Within these time/frequency resources, UEs can transmit without first being scheduled. As a minimum, contention-based access should be used for random-access.
To schedule uplink data transmission, Node B should be informed of each UE’s demand on uplink time frequency resources. For this purpose, UE may deliver its information such as buffer status, required QoS, received downlink pilot power, etc., or a simple request-to-be scheduled indication through

· scheduled uplink shared data channel
· contention-based uplink access channel
· existing uplink dedicated control channel (for a request-to-be scheduled signalling)

One or combination of above methods can be considered.
In unpaired spectrum, system capacity may be improved through the use of localised FDMA contention-based access channels. The UE may select the access channel based upon knowledge of the channel state information measured on a recent downlink sub-frame
9.1.2.3
Link adaptation
End of text ---------------------------------------------------------------
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