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1. Introduction 

In this document some elaboration is made on Node B scheduling by fast TFCS restriction control, and its relationship to existing transport channels. Chapter 2 is a text proposal for the TR 25.896, for chapter 8. Physical layer structure alternatives, under subsection 8.1 Relationship to existing transport channels.

Earlier versions of this document have been submitted to RAN1 #31 (R1-030180) and to RAN1 #32 (R1-030402) but they were not treated due to lack of time.

2. Text proposal to the TR

-------------------------------------------------------- start of text proposal ---------------------------------------------------------------

8. 
Physical Layer Structure Alternatives for Enhanced Uplink DCH.
8.1 
Relationship to existing transport channels

It remains to be determined whether there will be a new transport channel added to RAN specification. Uplink enhancements may 

· consist of methods limited on improving the utilization of existing transport channels or

· introduce methods that require new transport and physical channels
In order to encompass both possibilities, the transport channel is referred here as E-DCH.
These possibilities are further elaborated below; discussing separately L1 HARQ/ARQ and Node B controlled scheduling. 

8.1.1
L1/MAC HARQ or L1/MAC ARQ

If L1/MAC HARQ is introduced in uplink, it will probably mean that a new transport channel is needed due to changes in the channel coding chain (e.g., changes in rate matching). If L1/MAC ARQ (no combining at Node B, only L1/MAC level retransmissions) is introduced in uplink, then it could be possible that current uplink dedicated transport channel, DCH, is still utilised.

8.1.2
Node B controlled scheduling 

There are two main types of proposals under discussion for Node B controlled scheduling: 

· In Node B controlled rate scheduling with fast TFCS restriction control, the UE can select the data rate with the Rel'99/Rel'4/Rel'5 TFC selection algorithm from the allocated TFCS. L1 signalling between the UE and the Node B allows the UE/Node B to send rate request/rate grant commands to each other, thus updating the maximum currently allowed TFC used by the UE with the TFC selection algorithm. 

· In Node B controlled time and rate scheduling, the Node B assigns the maximum data rate, transmission start time and transmission duration to the UE.

How these schemes affect whether the current uplink dedicated transport channel, DCH, can still be utilised or whether a new uplink transport channel, is needed, is further discussed below. In this chapter the Node B controlled scheduling is discussed independently of L1 HARQ, i.e. in this chapter the assumption is that L1 HARQ may or may not be introduced in uplink.

8.1.2.1
Node B Controlled Rate Scheduling

a) Utilising the existing uplink dedicated TrCH: several Node B controlled TrCHs in the CCTrCH

Utilising the existing uplink dedicated TrCH is discussed below, and explained how the scheme works in that case. Here it is assumed that there can be several Node B controlled (scheduled) TrCHs in the CCTrCH. 

Typically at least conversational class bearers need to remain under the control of the RNC and cannot be scheduled by the Node B. This means that a general case is such that CCTrCH typically contains TrCHs both under control of the Node B and under the control of the RNC. 

How the scheme could work in the general case, is explained further with the help of the table below. It shows an example TFCS with three TrCHs. TrCH1 carries logical channel with highest priority, TrCH2 second highest, and TrCH3 the lowest logical channel priority. In case 1 it is assumed that all three TrCHs are controlled by the Node B, while in case 2 it is assumed that only TrCH2 and 3 are controlled by the Node B, while TrCH1 is controlled by the RNC. From the table it can be seen that two (or more) TFCs with the same total data rate under the Node B control can exist.

In order to make sure that L1 signalling (RR, RG) always means an actual change in the maximum allowed total data rate for the UE, a new additional parameter, e.g. “Validity for RR/RG signalling” could be added in the TFCS definition. The TFCs where this parameter would equal to 1 would be the TFC steps in the Node B control using L1 signalling. 

Table 1. TFCS containing three TrCHs.

	
	TrCHs in CCTrCH
	Case 1: TrCHs 1,2,3 

under control of the Node B
	Case 2: TrCHs 2 and 3 under control of the Node B

	TFC
	TrCh 1 

Priority1
	TrCh 2

Priority2
	TrCh 3

Priority3
	Total

data rate controlled by the Node B
	Validity for RR/RG signalling
	Total 

data rate 

controlled by the Node B
	Validity for RR/RG  signaling

	0
	32k
	128k
	64k
	224
	1
	192
	1

	1
	0
	128k
	64k
	192
	1
	192
	0

	2
	32k
	128k
	32k
	192
	0
	160
	1

	3
	0
	128k
	32k
	160
	1
	160
	0

	4
	32k
	64k
	64k
	160
	0
	128
	1

	5
	0
	64k
	64k
	128
	1
	128
	0

	6
	32k
	64k
	32k
	128
	0
	96
	1

	7
	0
	64k
	32k
	96
	1
	96
	0


In case 1, as an example in table 1, if the RNC signals this TFCS table, and defines initially that the UE pointer is equal to TFC=3, then it means that the UE can use TFCs 3-7 autonomously. Then, if the UE signals RR=up to the Node B, it means that it requests the Node B to lift the UE pointer from TFC=3 to TFC=1. Similarly, if Node B signals RG=”down”, it means that UE pointer is moved from TFC=3 to TFC=5.

In case 2, as an example in table 1, where not all the TrCHs are under the control of the Node B. It has been assumed that RR/RG signalling refers to the total data rate including only the TrCHs, which are under the control of the Node B. It can be seen that the TFCs where “Validity for RR/RG signalling” equals to 1 are different than in case 1. 

To further understand how the scheme works with existing dedicated transport channel, in relation to logical channel priorities, it is noted that in the current specification of TFC selection, it is defined that:

“RRC can control the scheduling of uplink data by giving each logical channel a priority between 1 and 8, where 1 is the highest priority and 8 the lowest. TFC selection in the UE shall be done in accordance with the priorities indicated by RRC. Logical channels have absolute priority, i.e. the UE shall maximise the transmission of higher priority data.”

The same functionality with different logical channel priorities should be maintained in enhanced uplink DCH, i.e. that UE should always maximise the transmission of higher priority data. This means that TFCS should be defined in an ascending order both according to the data rate and according to the priorities between different logical channels.

b) Utilising the existing uplink dedicated TrCH: one Node B controlled TrCH per CCTrCH
A simpler solution is to have only one Node B controlled TrCH per CCTrCH (and per TTI) in a similar way as is defined for HS-DSCH.

It is possible already according to current specifications to multiplex different logical channels at MAC level to the same TrCH. In that case there can be data from logical channels with different priorities in the same TTI if the data from the higher priority logical channel does not fill the whole TTI. MAC level multiplexing also requires that same MAC-PDU sizes are used for the logical channels.

It is however noted, that the current definition of handling of the priorities is such that the UE shall always maximise the transmission of higher priority data. Due to this logical channel priority lower than the highest may experience quite long delays. With separate TrCHs it is possible to define TFCS in such way that the share of the total data rate can be allocated in a more controlled fashion for each TrCH. This kind of data rate share is currently not possible with the case of MAC multiplexing of several logical channels with different priorities to one TrCH.

c) A new TrCH for enhanced Uplink TrCH 
There is no reason found why there would need to be a new TrCH defined for the fast Node B controlled rate scheduling with fast TFCS restriction control. 

8.1.2.2
Node B Controlled Time and Rate Scheduling

It is FFS what is the relationship of this scheme with existing transport channels.

--------------------------------------------------- end of text proposal ---------------------------------------------------------------------

3. Conclusion
It is proposed that the text from chapter 2 in this contribution is included into TR 25.896 into already earlier agreed section “8.1 Relationship with already existing transport channels” under chapter 8. Physical Layer Structure Alternatives for Enhanced Uplink DCH.
REFERENCES
[1]  3GPP TS 25.321 MAC protocol specification






























































































































































































































