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1 Introduction 

At RAN2#53 (Shanghai), R2-061330 [4] and R2-061331[5] introduced two proposals relating to scheduled and non-scheduled transmissions for LCR TDD E-DCH. The most information of E-DCH transmission is incorporated in these proposals agreed by RAN2#53, but there are some issues still to be further studied. In this document we will discuss and finalise these open issues. 
Same as in 3.84Mcps TDD system[2], in 1.28Mcps TDD system EUL if UE has data for transmission then

 if the UE is assigned resources via the receipt of a Grant 
then it sends Buffer Information and Physical Layer Information in the MAC-e PDU via E-PUCH  to the Node B.
else it delivers Buffering Information and Physical Layer Information to the Node B via the E-RUCCH (E-DCH Random access Uplink Control Channel).  

This enables Buffer Information and Physical Layer Information to be transported to the Node B via the MAC-e header (3.84Mcps TDD system E-DCH [2]). There are two reasons for transporting Physical Layer Information (e.g. transmit power and path loss information) via the MAC-e header rather than via the E-UCCH. One is to provide the Node B more reliable Physical Layer Information by HARQ function in MAC-e entity. The other is to utilise E-DCH resource more sufficiently by not sending slow-changing Physical Layer Information every E-DCH transmission or retransmission.
Allowing for downlink signalling (E-AGCH) efficiency savings for certain traffic profiles, resource Duration is proposed to optionally be included on a per-cell basis. Therefore 3 bit field in the E-AGCH which indicates the duration of the grant is introduced and denoted “RDI” (Resource Duration Indicator).The presence of the 3-bit field in the E-AGCH is configured by higher layers on a cell wide basis. If configured as present in a cell, 3 bits are used to indicate the number of TTI’s allocated and the spacing between the allocated TTIs via a single grant according to table 1. If the field is configured as not present on E-AGCH in the cell, a value of 0 is implicitly assumed by the UE corresponding to 1 TTI.  

Table 1 – Resource Duration Indicator (RDI) interpetation
	Resource Duration Indicator (3 bits)
	TTIs allocated
	TTI spacing

	0
	1
	1

	1
	2
	1

	2
	2
	2

	3
	2
	4

	4
	4
	1

	5
	4
	2

	6
	4
	4

	7
	8
	1


In 3.84 Mcps TDD, one E-HICH channel is used to carry the feedback information for all UEs while for 1.28 Mcps TDD, as described in [6], multiple E-HICHs may be configured to carry the feedback information for UEs. As a result, mutiple E-AGCHs and multiple corresponding E-HICHs may be assigned to a UE via RRC signaling. During service transmission, Node B decides which E-HICH may be used for a UE in each scheduling time and informs UE by the EI (E-HICH Indicator) bits carried on E-AGCH.
It is proposed to adopt similar principles for 1.28Mcps TDD Enhanced Uplink that the UE is informed via RRC of the maximum MAC-e PDU contents size. As described in [6], since the scheduled resource and non-scheduled resource are not permitted to activate simultaneous in the same TTI, it is possible that the HARQ process IDs can be TDM reused for scheduled transmissions and for non-scheduled transmission (so as to minimize the Layer 1 signaling overhead).To control the multiplexing of data from different MAC-d flows into a single transmission , we propose that the multiplexing list restricting the set of HARQ profiles that can be used by a given logical channel will apply both for scheduled and non-scheduled logical channels .
2 Proposal

A text proposal to TR30.302[3] is proposed which provides Node B controlled scheduling for 1.28Mcps TDD. We would like to request RAN2 review and agree this proposal as the section 9 in TR30.302 [3].
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----------------------------------------------Start of Text Proposal -----------------------------------------------
9 Node B controlled scheduling

9.1 General Principle

The Node B controlled scheduling is based on uplink and downlink control together with a set of rules on how the UE shall behave with respect to this signaling.

In the downlink, a resource indication (Scheduling Grant) is required to indicate to the UE the maximum amount of uplink resources it may use. When issuing Scheduling Grants, the Node B may use QoS-related information provided by the SRNC and from the UE in Scheduling Requests (see subclause 9.3.1)

The Scheduling Grants have the following characteristics:

-
Scheduling Grants do not to influence the TFC selection for other transport channels;

-
Scheduling Grants control the maximum allowed rate to be used in E-TFC selection according to information received in the Absolute Grant;

-
Scheduling Grants can be sent once per TTI or slower;

-
There is only one type of grant:

-
The Absolute Grant provides an absolute limitation of the maximum amount of UL resources the UE may use;

-
Absolute Grants are sent by the Serving E-DCH cell:

-
They are valid for one UE

-
The UE identity to be used in the Serving E-DCH cell, the E-RNTI, is signalled to the UE via RRC

-
The UE monitors a set of E-AGCHs and decodes an Absolute Grant intended for it using the assigned E-RNTI 
-
The Absolute Grant contains:

· the physical resources to be used for transmission
· the grant value – maximum power per resource unit (per slot)
· Timeslots
· channelisation code
·  resource duration 
· E-HICH Indicator(EI bits), which is used to inform UE which E-HICH the feedback info is carried on 

-One identity (E-RNTI) is allocated to a UE at a time. The allocation is performed by the Node-B and is sent to the UE by the SRNC, carried via RRC. 
-
The identity consists of 16 bits (16 bits CRC at layer 1);

-An Absolute Grant is sent via one of a set of E-AGCHs
· For each frame, a UE is required to monitor a set of E-AGCHs
· An Absolute Grant is received by the UE if it decodes it using the E-RNTI that it has been allocated
· Details of the set of E-AGCHs to be monitored are signalled to the UE via RRC
9.2 UE scheduling operation

9.2.1 Grants from the Serving Cell

The UE shall be able to receive Absolute Grant from the Serving E-DCH cell and shall select the maximum allowed rate in E-TFC selection according to information received in the Absolute Grant.
When the UE receives an Absolute Grant: 
· if there are MAC-e PDUs awaiting retransmission and the resources assigned by the Grant enable transmission of a MAC-e PDU awaiting retransmission then it is used for a retransmission (oldest first) else it is used for a new transmission.
9.3 Signalling

9.3.1 Uplink

For the UE to request resources from the Node B, Scheduling Requests will be transmitted in the uplink in the form of Scheduling Information. The Scheduling information will be transmitted with respect to the logical channels which RRC has configured to be mapped to E-DCH.
9.3.1.1 Information Required for Scheduling

9.3.1.1.1Content

The UE provides the following in the information for scheduling:

· Buffer Information:

· Logical channel ID of the highest priority channel with data in buffer (4 bits). The logical channel ID field identifies unambiguously the highest priority logical channel with available data;

· UE buffer occupancy (in Bytes):

· Buffer status for the highest priority logical channel with data in buffer (4 bits), as a fraction of the total reported buffer;

· Total buffer occupancy (5 bits);
· Physical Layer Information:
· Path Loss:

· Information derived from measurements of serving cell and neighbour cells’ RSCP 

· transmit power 
9.3.1.1.2 Triggers


In the case where the UE has no Grant and it has data to send:

· Buffer Information and Physical Layer Information shall be sent to the Node B on the E-RUCCH (E-DCH Random access Uplink Control Channel)

In the case where the UE has a Grant and has data to send:
· It shall send Buffer Information and Physical Layer Information to the Node B in the MAC-e PDU 

9.3.1.1.3 Transmission and Reliability scheme


Two transmission mechanisms are defined:

1. When Buffer Information and physical layer information are included in the MAC-e PDU it is always sent with data and therefore resources are assigned for data transmission/retransmission by the Node B scheduler. HARQ retransmissions are performed until an ACK is received or until the maximum number of transmissions is reached.

2. Buffer Information plus Physical Layer Information sent via the E-RUCCH (no Scheduling Grant) is transmitted at appropriate power and forward error correction, as defined by physical layer specifications. If no response in the form of an Absolute Grant is received then the UE is required to resend Buffering Information and Physical Layer Information.

9.3.2 Downlink

For each allocated UE, there is at-most one Absolute Grant transmitted by the serving E-DCH cell per TTI using the E-AGCH. 

10 Non-scheduled transmissions

When non-scheduled transmission is configured by the SRNC, the UE is allowed to send E-DCH data at any time, up to a configured resource, without receiving any scheduling command from the Node B. Thus, signalling overhead and scheduling delay are minimized.
Typical examples of data that may use non-scheduled transmission are the SRBs and GBR services.

Non-scheduled transmissions have the following characteristics:
· Non-scheduled transmissions are defined per MAC-d flow;

· The resource for non-scheduled transmission is given by the SRNC and is called non-scheduled grant; A non –scheduled grant is defined by

· The codes and timeslots available for transmission in TTIs designated for unscheduled use

· The frames designated for unscheduled use (specified by means of start frame number, repetition period and repetition length)

· Scheduled logical channels cannot use the non-scheduled grant.
· Multiple non-scheduled MAC-d flows may be configured in parallel by the SRNC, provided they are defined (via RRC) to use the same resources;

· The UE is then allowed to transmit non-scheduled transmissions up to the sum of the non-scheduled grant if multiplexed in the same TTI;
· The non-scheduled transmission has separate HARQ processes from the scheduled transmission. Whether the HARQ process id is reused between the scheduled and non-scheduled transmission is FFS. 
· Logical channels mapped on a non-scheduled MAC-d flow cannot transmit data using a Scheduling Grant;

· Logical channels mapped on a non-scheduled MAC-d flow can only transmit up to the non-scheduled grant configured for that MAC-d flow;
· The multiplexing list restricting the set of HARQ profiles that can be used by a given logical channel will apply both for scheduled and non-scheduled logical channels;

· Logical channels will be served in the order of their priorities until the non-scheduled grant and scheduled grants are exhaused, or the maximum transmit power is reached;

· When multiple logical channels are assigned the highest priority, the selection of the HARQ profile for these logical channels is not specified.
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