3GPP TSG RAN WG2#54
             Tdoc R2-062184
Tallinn, Estonia, Aug 28 –Sep 1, 2006

Agenda Item: 
15
Source:
TD Tech
Title:

Scheduled and non-scheduled transmission consideration for 1.28Mcps TDD EUL
Document for:
Discussion and Decision

Introduction

As captured in [1], if 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. In this document, we further discussed the scheme fulfil this requirement and interworking between scheduled and non-scheduled transmission.
Discussion
According to [1], to the scheduled transmission, the NodeB controls the physical resource based on uplink and downlink control together with a set of rules on how the UE shall behave. UE shall be permitted to send the E-DCH data when it received the grant from NodeB. 

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 relation between the scheduled transmission and non scheduled transmission within the UE is FFS (e.g. whether or not HARQ process can be shared by the scheduled and non schedule transmission). 
· 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;
· Whether or not 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 is FFS;

· Logical channels will be served in the order of their priorities until the non-scheduled grant and scheduled grants are exhausted, 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.
Scheme 1: Only one CCTrCH of E-DCH type per UE and share the physical resource 
In this scheme, only one E-DCH type CCTrCH per UE is proposed. And non-scheduled transmission is treated on top of scheduled transmission. 

Given that scheduled grant takes effect and simultaneously non-scheduled transmission occurs, it’s expected that non-scheduled pre-empts scheduled transmission on non-scheduled grant. If no scheduled grant is given, scheduled and non-scheduled MAC-d flows are proposed to share non-scheduled grant, incl. power grant, channelisation code set and time slot bitmap in a time multiplexing manner. In other words, in one TTI, given that packet from scheduled logical channels and no non-scheduled data to be sent, without scheduled grant, UE may use non-scheduled physical resource to send the data. Nevertheless this does not prevent UE sending scheduling request via E-RUCCH.
Regarding HARQ process, it is proposed to separate different HARQ instances for scheduled and non-scheduled transmission due to following concern.

· Different volume requirement on soft physical channel bits for scheduled and non-scheduled HARQ process;
· HARQ process sharing complicates new data transmission and retransmission
Pros:  Non-scheduled grant utilization is being sufficiently improved.
Scheme 2: Only one CCTrCH of E-DCH type per UE and independent of physical resource

The scheme is same as 3.84Mcps TDD E-DCH. Scheduled logical channels can’t use the non-scheduled grant. 
And scheduled and non scheduled transmissions are prohibited to occur within the same TTI. 
According to [1], 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)
To TDD uplink code resources must be shared amongst users (i.e. TDD has a cell-specific scrambling code compared to the UE-specific scrambling in FDD). So the repetition period and repetition length are used for non-scheduled physical resource. The repetition period should be multiple TTI. So if scheduled and non-scheduled transmission coexists for a UE, NodeB should assign the physical resource and resource duration based on the non-scheduled repetition period and repetition length of the UE. So a scheduled service can be processed when there is a non-scheduled service in a UE.
For example, there is a non-scheduled service whose repetition period and repetition length are equal to 4 TTI and 2.  The resource duration of scheduled grant is 2 TTI. See the following figure:
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 Pros:

1. The relationship of scheduled grant and non-scheduled grant is clear.
2. Make the process flow of UE and NodeB simple. 

Cons:
1. The resource utilization efficiency being deteriorated when scheduled and non-scheduled grant coexist.
2. NodeB should consider scheduled resource during active non-scheduled resource. Add the NodeB scheduled algorithm complexity.
Scheme 3: Up to two CCTrCHs of E-DCH type per UE 
Scheduled and non-scheduled transmission use independent resource. There are at most two CCTrCHs of E-DCH type per UE. One CCTrCH is used for scheduled transmission, the other is for non-scheduled transmission. Hence UE can send scheduled and non-scheduled data at the same TTI. 
For L1, scheduled E-PUCH physical channel is independent of non-scheduled E-PUCH. The physical resource for non-scheduled transmission is given by the SRNC, and the physical resource for scheduled transmission is dynamic configured and granted by the NodeB. E-UCCHs are independent to scheduled and non-scheduled transmission.
Pros: Scheduled and non-scheduled grant is being sufficiently utilized.
Cons:

1. Typical examples of data that may use non-scheduled transmission are the SRBs and GBR services. For most of service model, most service of non-scheduled transmission for a UE is for the SRBs. To the SRBs, the interval of fact data be sent is long. So the conflict rate of scheduled and non-scheduled transmission is very low. Two CCTrCHs of E-DCH type waste the process resource.
2. Possibly incurs multi-code transmission.

Proposal
Based on the analysis above, we propose:
· There is only one CCTrCH of E-DCH type per UE

· When UE has no scheduled grant and has a non-scheduled grant in a TTI, the scheduled transmission may use the non-scheduled resource to transmit the data.
· The HARQ processes for scheduled transmissions and non-scheduled transmissions should be separated for different purpose. Scheduled transmission only uses the scheduled HARQ process.
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