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1 Introduction
In this paper, we review the need for non-scheduled transmission for E-DCH and discuss some issues to be clarified for non-scheduled transmission. Then we recommend having some features to have efficient resource allocation with non-scheduled transmission.
2 Non-scheduled transmission

2.1 Purpose of non-scheduled transmission
In RAN2 stage 2 TS 25.309 [1], it is described that non-scheduled transmission is supported. With non-scheduled transmission, the UE can send E-DCH data at any time without receiving any scheduling grant from the Node B. Therefore, additional signalling overhead and scheduling delay could be avoided.
First of all, in the case where the UE’s serving grant equals to zero and it has data to send, a scheduling request shall be sent to the Serving E-DCH RLS in a MAC-e PDU. The transmission of this scheduling request shall be non-scheduled. And also, guaranteed bit rate services can be supported through non-scheduled transmission
From the delay and efficiency point of view, non-scheduled transmission would be suitable for bursty and unpredictable data with tight delay requirement e.g. SRB. 
2.2 Operation of non-scheduled transmission
Non-scheduled transmission is controlled by the RNC. Hence, regarding setting of the data rate of non-scheduled transmission, UE doesn’t have to follow scheduling grant from either serving RLS or non-serving RLS. Node B should reserve the uplink radio resource and receiver hardware resource for the non-scheduled transmission and manages remaining resource for the scheduled transmission.
The non-scheduled transmission can be defined at either logical channel level or transport channel level.
1) Logical channel level: Guaranteed bit rate service or delay sensitive service is defined at logical channel level. The QoS of the logical channel can decide whether non-scheduled transmission should be used or not. So, service dependent non-scheduled transmission can be defined at logical channel level.
2) Transport channel level: Signalling of the scheduling request by MAC-e PDU, e.g. buffer occupancy or available power margin information, could use the non-scheduled transmission for initiating the E-DCH transmission. The non-scheduled transmission for the signalling using MAC-e PDU can be defined at transport channel level.
3 Non-scheduled transmission with efficient resource management
3.1 Non-scheduled transmission and data rate
To maximize gain obtained from Node B controlled scheduling, the RoT resource or the data rate reserved for non-scheduled transmission should be minimized. 
Currently, MAC-d PDU size of PS RAB is 340 bits including RLC PDU, RLC header and MAC-d header. If the MAC-e header size is e.g. 20 bits, then MAC-e PDU size could be 360 bits, which could be the minimum size of MAC-e PDU. 
Then the minimum data rate could be 180kbps with 2ms TTI. Effective data rate is 45 kbps assuming that HARQ maximum number of transmission is 4. (See TF#0 of the table in the Annex A.3) This data rate seems to be too high to reserve not only the required RoT resource but also the Node B receiver hardware resource for every non-scheduled transmission, since there would be severe loss in efficiency of the uplink resource utilization. So, to prevent such a problem while supporting the non-scheduled transmission, it is needed to develop a method to lower the effective data rate for non-scheduled transmission.
3.2 Non-scheduled transmission with the restriction of allowed HARQ processes
A simple way to reduce the effective data rate of the non-scheduled transmission would be to allow non-scheduled transmission only in a subset of HARQ processes, not every process. This approach is illustrated in Figure 1. The exact position (and portion) of the allowed HARQ processes could be different among UEs in a cell in order to spread out uplink interference.  This information can be informed by higher layer signalling. With this approach, the data rate would be reduced effectively without causing too much delay, any additional overhead in MAC-e layer, and modification of existing RLC PDU sizes. 
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Figure 1: Non-scheduled transmission with restriction on allowed HARQ processes
Annex A shows the gain of this approach in view of resource reservation using system simulation results. It should also be noted that the this approach would provide some gain in Node B hardware utilization as the Node B does not need to prepare for receiving all possible non-scheduled transmissions always.

4 Conclusion
This contribution discussed the non-scheduled transmission for E-DCH. It is proposed that there should be restriction on the allowed HARQ processes for the non-scheduled transmission especially for the case of 2ms TTI. This approach can reduce the amount of uplink resource occupied by the non-scheduled transmission to a reasonable level. This also can use the Node B hardware resource more efficiently.
We propose to agree on the following recommendation and capture it into the CRs for introducing E-DCH. 
Recommendation: 

UE can be allowed of non-scheduled transmission in a subset of HARQ processes by higher layer signalling.
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Simulation results
A.1 Analysis of resource allocation of non-scheduled transmission
In this section, we analyze the contribution of the non-scheduled transmission to the cell noise rise. In the scheduler, it is required to reserve the uplink resource for the non-scheduled transmission in order not to make the total noise rise go over the target value. So, if the UL resource to be allocated for the non-scheduled transmission occupies big portion of the total noise rise, the resource for the scheduled transmission could be limited. Figure 2 and 3 are showing the noise rise portion of each UL transmission factor without and with proposed scheme, respectively. 

In figure 2, every UE can transmit TF #0 (Annex A.3) autonomously at any sub-frame, so the scheduler should reserve the resource to be used by the non-scheduled transmissions at every time. The pink-coloured part of the resource is showing the resource for the non-scheduled transmission. It seems quite large compared to the remaining resource (yellow-coloured part in figure 2 and figure 3) to be scheduled by the scheduler. Therefore, the efficiency of the uplink noise rise utilization would be quite low and the Node B controlled scheduling cannot show such a big scheduling gain. In the case that the number of UEs per cell is 15, the resource for non-scheduled transmission would be even bigger than the one for scheduled transmission.

However, the restriction of HARQ processes can reduce the resource reserved for the non-scheduled transmission. For example, look at figure 3. In this example, the non-scheduled transmission is restricted to one out of 5 HARQ processes. From this figure, it can be seen that the resource for non-scheduled transmission doesn’t occupy such a big portion. So the Node B scheduler can manage the large amount of remaining uplink resource for the scheduling.
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Figure 2: Without the restriction of HARQ processes



Figure 3: With the restriction of HARQ processes
A.2 General System simulation assumption
	Parameter
	Configuration

	Layout
	19 Node-B, 3-cell wrap-around layout

Site to site distance = 2800 m

	Channel model
	Mixed (PA3 30%, PB3 30%, VA30 20% and VA120 20%)

	Traffic model
	Full buffer

	Node-B Receiver
	Rake (2 antennas per cell)

8 fingers per UE (finger assignment as in Table A-6 in [1])

	#UE per cell
	5, 10, 15 (# of UE dropping =3)

	TTI
	2 ms (3 slots)

	UE timing
	TTI aligned (no offset between users)

	Duration
	20s + 2 s warm-up

	HARQ
	Max # of transmissions = 4

# of HARQ processes = 5

Ack/Nack errors = 0%

	Scheduling Type
	Decentralized Node-B scheduler.
1 serving cell per UE = best DL (same as HSDPA serving cell). All cells in UE’s active set send ACK/NAK.

	Relation between scheduling and HARQ
	Per HARQ process scheduling [6]

	Power control
	Outer loop driven by 1% BLER on DCH (ZTB)
Inner loop error rate = 4%

	DCH
	ZTB: 0kbps with CRC (gain factor= 5/15)

	E-DCH
	E-TFC selection:

Similar to R99 TFC selection. UE MAC decides upon the E-DCH TFC in SUPPORTED_STATE and EXCESS_POWER_STATE every radio frame. The parameters {x, y, z} are set to {15, 30, 30} as in Rel‑99.

	E-DPCCH
	Exist only if the E-DCH is transmitted. Beta factor = 17

	SHO restriction
	When in SHO E-TFS is restricted up to effective data rate of 512kbps.

	Non-scheduled transmission
	1) 45kbps (TB size is 360 bit)

2) 1 out of 5 HARQ processes is allowed for non-scheduled transmission


A.3 MCS table (Possible TFs for E-DCH)

	TF
	Transport Block Size
	Number of Code Blocks
	Modulation
	OVSF Code
	Code Rate
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	Rate after 4 Tx  (kbps)

	0
	360(1 (2
	1
	QPSK
	C(4,1)
	0.33
	15
	19
	45

	1
	512(2
	1
	QPSK
	C(4,1)
	0.33
	15
	21
	64

	2
	768(2
	1
	QPSK
	C(4,1)
	0.33
	15
	27
	96

	3
	1024
	1
	QPSK
	C(4,1)
	0.33
	15
	38
	128

	4
	2048
	1
	QPSK
	C(4,1)
	0.53
	15
	47
	256

	5
	3072
	1
	QPSK
	C(2,1)
	0.40
	15
	53
	384

	6
	4096
	1
	QPSK
	C(2,1)
	0.53
	15
	67
	512

	7
	5120
	2
	QPSK
	C(2,1) , C(4,1)
	0.44
	15
	61 , 43
	640

	8
	6144
	2
	QPSK
	C(2,1) , C(4,1)
	0.53
	15
	69 , 49
	768

	9
	7168
	2
	QPSK
	C(2,1) , C(4,1)
	0.62
	15
	77 , 54
	896

	10
	8192
	2
	QPSK
	C(2,1) , C(4,1)
	0.71
	15
	86 , 61
	1024

	1) TF for Non-scheduled transmission
2) Repetition has been used to achieve the given data rates



































_1136119317.unknown

_1136119362.unknown

