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1.Introduction
In RAN1 #38bis, Autonomous Transmission was discussed [1][2][3][4]. In conclusion, RAN1 sent LS to RAN2[5], requesting that RAN2 clarifies the definition of Minimum Set and, the mapping between the minimum set and autonomous rates set. 

In parallel with the LS, the definition of Minimum Set as applied to E-DCH was discussed in RAN2#44[6][7], especially for power limited case in UE.  Autonomous Transmission for delay sensitive application is for further study.

In this document, it is considered what type of Minimum Sets for E-DCH is necessary.
First, applications for Autonomous Transmission are shown. Autonomous Transmission was classifies into two categories. 

· for SRB that is mapped to E-DCH

· for delay sensitive traffic that is mapped to E-DCH

Second, Minimum Set for Autonomous Transmission is considered.  
There,

· two types of Minimum Set 

· the effectiveness of using Autonomous Transmission with Minimum Set compared to using AG with infinity time duration.


Finally, Autonomous Transmission Restriction in case of overload is shown.  The rate control methods by overload/cell load indicator are proposed.

2.Discussion

2.1 Applications of Autonomous Transmission

2.1.1 Categorization of Autonomous Transmission
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Autonomous Transmission for E-DCH is applicable to several purposes.
In Figure1, applications of Autonomous Transmission are shown.


                  Figure 1 Application of Autonomous Transmission

When DCCH is not mapped to uplink DPDCH, SRB is mapped to E-DCH. In this case, SRB should be prioritized in case of insufficient Transmission power in UE. It is preferable that SRB on E-DCH is transmitted by Autonomous Transmission. 
When the delay sensitive traffic is transmitted, it is preferable to avoid the scheduling overhead. Autonomous Transmission enables UE to transmit them immediately without signalling overhead and scheduling delay. 
These two types of Autonomous Transmission should be distinguished.
 Summary: Applications of Autonomous Transmission is two categories. One is for SRB, the other is for delay sensitive traffic.

2.2 Minimum Set and Autonomous Transmission

2.2.1 The mapping of Minimum Set and Autonomous Transmission 

The Minimum Set for E-DCH was described in LS [5].  It is cited as follows,  ” RAN1 understands that the support of a Minimum Set for E-DCH includes support for autonomous transmission of a set of TFs when UEs do not have a valid scheduling grant, which is particularly relevant with the support of absolute grant (from serving cell).”
It was shown that applications of Autonomous Transmission are two categories. Two kinds of E-DCH Minimum set for Autonomous Transmission is needed. The actual mapping of these two categories onto Minimum Set(s) for Autonomous Transmission is open issue.

Summary: Two kinds of E-DCH Minimum Set need to be considered. One is for SRB that is in line with DCCH prioritization in Rel99/5; the other is for delay sensitive traffic on E-DCH. 


2.2.2 UE behaviour in case of RG “Down” with/without E-DCH Minimum Set

In this section, we consider the difference between Autonomous Transmission and the Absolute Grant (AG) that has infinity time duration is shown from UE behaviour point of view.

If there is AG that has infinity time duration (i.e. Time & Rate scheduling that has infinity time duration. In other words, exact “Rate scheduling"), the difference between Autonomous Transmission and the infinity time duration of AG is obscure. It seems that UE can transmit the E-DCH at the rate directed by AG anytime. However, if non-serving cell(s) transmits RGs “Down”, the difference is clear.  When Relative Grants (RG) from non-serving cells indicate “down “ to UE, the UE has to reduce the transmission rate.  In case of Autonomous Transmission, UE stop to reduce the Transmission rate up to Minimum Set when UE receives the RGs of Down.  In case of the infinite duration of AG without Autonomous Transmission, UE may reduce the Transmission rate up to TFC0 when UE receives the RGs of Down. In this way, Minimum Set guarantees to transmit delay sensitive traffic. Figure 2 shows the UE pointers in respective cases.
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Figure 2 the UE behaviour in case of RG “Down” 


Summary: E-DCH Minimum Set is necessary due to the case of RG “Down” in SHO


2.3 Autonomous Transmission Restriction in case of overload


Basically, Node-B scheduler should take into account the noise rise caused by Autonomous Transmission in advance. However, if the Noise Rise headroom becomes very tight due to legacy DCH traffic and interference from other cell, Autonomous Transmission should be restricted. In this section, the mechanism of restriction of Autonomous Transmission is considered. 

In RAN1#38bis, overload indicator and cell load indicator were proposed. Overload indicator is one bit that indicates overload or non-overload at Node B. Cell load indicator is quantized value that indicate the current Noise Rise at Node B. Introduction of these indicator is an open issue.


2.3.1 Minimum Set Control by overload indicator
If there are two Minimum Sets, for SRB and for delay sensitive traffic in one UE, Overload indicator can easily control the rate of Autonomous Transmission. In Figure3, the mechanism of Minimum Set Control by overload indicator is shown.
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Figure 3 Minimum Set Control by overload indicator (overload/ no overload)

When overload indicator is not indicated (i.e. Noise Rise at Node-B has enough headroom), UE chooses the Minimum Set. When overload indicator is indicated (i.e. Noise Rise at Node-B is tight), UE chooses the Minimum Set for SRB.
Proposal: If overload indicator is introduced, two Minimum Sets should be introduced for the rate restriction of Autonomous Transmission.


2.3.2 Minimum Set Control by cell load indicator
If there are one semi-static Minimum Set in one UE, Cell load indicator can easily control the rate of Autonomous Transmission. In Figure4, the mechanism of Minimum Set Control by cell load indicator is shown. Minimum Set is configured somewhere between Minimum Set ceiling for delay sensitive traffic and lower limit for SRB. When cell load indicator indicates that Noise Rise at Node-B has headroom enough, UE raises the Minimum Set to ceiling. When cell load indicator indicates that Noise Rise at Node-B has little headroom, UE lowers the Minimum Set for SRB only.
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Figure 4 Minimum Set Control by cell load indicator (quantized value)



Proposal: If cell load indicator is introduced, semi-static Minimum Set should be introduced for the rate restriction of Autonomous Transmission.

3.Conclusion 

In this document, Minimum Set for Autonomous Transmission of E-DCH was considered.

First, purposes for Autonomous Transmission were shown. According to purposes, two kinds of Minimum Set need to be considered. One is for SRB that is in line with DCCH prioritization in Rel99/5; the other is for delay sensitive traffic on E-DCH. Autonomous Transmission is useful for sharing the E-DCH with different characteristic traffic. 

Second, Minimum Set for Autonomous Transmission was considered. Two kinds of E-DCH Minimum Set need to be considered. One is for SRB that is in line with DCCH prioritization in Rel99/5; the other is for delay sensitive traffic on E-DCH.  Also, the difference between Autonomous Transmission and the infinity time duration of AG was clarified. Minimum Set for delay sensitive traffic is necessary due to the case of RG “Down” in SHO.

Finally, we showed the restriction mechanism of Autonomous Transmission just in case of little Noise Rise headroom at Node-B(s). 

Proposal:

· If overload indicator is introduced, two Minimum Sets should be introduced for the rate restriction of Autonomous Transmission.
·  If cell load indicator is introduced, semi-static Minimum Set should be introduced for the rate restriction of Autonomous Transmission.
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