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1 Introduction
This document lists a number of aspects which are not yet completed on HSDPA, related resource handling. These can be treated independently.
2 Maximum transmission delay for MAC-hs SDUs

The MAC-hs is able to abort the transmission of any packet. This functionality was intended for the MAC-hs scheduler to be able to abort the transmission of any ‘out-of-date’ packet. But today, the Node B does not have the necessary information in order to be able to make such decision.

[1] has addressed the requirement set by the Serving RNC for the delivery of MAC-hs SDUs, in particular whether there should be a delay attribute associated to a MAC-hs SDU. 

This delay attribute would be used by Node B to determine a transmission deadlinefor each SDU to be delivered to the UE. In case the delivery cannot be made before this deadline, the Node-B must then discard the SDU. Another option for this delay attribute could be to limit the number of retransmissions with a Maximum Number of Retransmissions parameter, but the issue with this option is that because of the relative priority in the MAC-hs Scheduler, the value of this field will be very hard to set and interpret.

This functionality could be useful for a number of reasons, mainly:

· There may be undesirable interactions between RLC retransmission and the MAC-hs retransmission mechanisms e.g. RLC might decide to retransmit an RLC PDU that is still present in the queue in Node-B;

· For traffic classes having a bounded delay e.g. streaming class, it would be highly desirable to avoid transmission of late PDUs on the radio interface, since they will be anyway discarded by the application in the UE.

One point which was highlighted in Kobe is that the CRNC Flow Control function  could introduce an unpredictable delay variation, thus providing some difficulties for the mechanism to work. . Of course this issue does not exist in the case of direct SRNC to Node-B bearer. However, this is very dependent on the CRNC behaviour, and since the Node-B is unaware of the existence or not of a CRNC Flow Control functionality in the path, the mechanism should be supported in the Node-B and in RNSAP and NBAP protocols.

The proposal is that the Delay Attribute value cannot be set on per SDU basis, instead it is an attribute of a MAC-d flow. 

The delay attribute is proposed to be a multiple of 10ms. A simple time-stamping is enough in the Node-B and no timer is needed.

Finally, it may happen that an SDU is delivered after the deadline (for example if it was already in a HARQ process when the timer elapsed), and the SRNC should cope with this.Proposal for 2:

 
It is proposed to include a “transmission delay” attribute to the MAC-d flow on RNSAP and NBAP.

3 Call Admission Control in CRNC

Once capacity has been granted from a CRNC for a MAC-d (whether local or in a distant SRNC), the CRNC has today no information on the actual traffic characteristics in the Node-B. This would be needed for the CRNC for e.g.:

· Call Admission Control for new UEs on HSDPA

· Allocation of more power and/or codes to the HS-DSCH operation in one cell 

This was discussed also in [1], where it was noted that the stage 2 describes that the Node-B should provide the available bit rate per priority class to the CRNC.

However, the bit rate may not be the most useful information. Also, the estimation of what is “available” is not straightforward. Instead, it is proposed that the Node-B can provide to the CRNC an estimation of the number of codes used for each Priority Class.This could be provided in the way of a percentile of HSDPA codes used in average for each Priority Class. E.g:

-
 Priority Class #1 uses in average 41% of the Codes reserved for HSDPA

-
 Priority Class #2 uses in average 27% of the Codes reserved for HSDPA

· Priority Class #3 uses in average 13% of the Codes reserved for HSDPA

· Etc

The average could be computed as exponential average (cf. TCP estimation of round trip time)

Given that the scheduler in the Node B will not be subject to standardisation, the way the CRNC will use this information to do Call Admission Control is not straightforward. Therefore, it can be envisaged also to move the CAC functionality for HSDPA in the Node B. 

Proposal for 3:


It is proposed to agree that CAC in needed for HSDPA and to discuss the possible ways to achieve this functionality.
4 Change of HS-SCCH codes

The HS-DSCH is provided resources in one cell, mainly:

· Power allocation

· A set of HS-SCCH codes

· A set of HS-PDSCH codes

The power and/or set of HS-PDCSH codes can be allocated and de-allocated to a cell without impacting the UE, since the available power does not need to be known by the UE, and any HS-PDSCH code in a set of 15 can be signalled by the Node-B without the need for a pre-configuration in the UE (this is a difference with the DSCH.)

However, the set of HS-SCCH codes that it needs to monitor, the HS-SCCH set, needs to be known by the UE. The HS-SCCH set is currently allocated to the UE at HS-DSCH establishment by NBAP and RRC signalling; However, the stage 2 describes also the possibility for the Node-B to modify the HS-SCCH set of a UE directly. This was discussed  before March 02 and no conclusion was made.

Several mechanisms were proposed in Orlando:

· L1 mechanism, using the HS-SCCH

· MAC-hs mechanism i.e. by using a MAC-hs control PDU

There are 2 main reasons for which it would be beneficial to have the autonomous Node-B HS-SCCH set setting:

· Internal re-arrangements of the Node-B mapping of UEs on hardware resources could be done independently

· Re-arrangements of code allocation for HSDPA operation in one cell would be easier

The first bullet will not be detailed further here, since it depends on the implementation and also on the actual number of  HSDPA users in one cell. It is believed that the point is at least well understood.

For the second bullet, which has never been discussed, it is currently not allowed to modify the set of HS-SCCH codes used in a cell easily. In the case of the DSCH, the temporary restrictions can be applied by the scheduler in MAC-c/sh, and therefore there was no need to cover it in the standard; However, nothing has been described for HSDPA, and here it is needed since the scheduler is no more in the RNC.

So the standard should allow for Iub and radio procedures that can allow for the addition or removal of certain HS-SCCH codes in one cell without having to delete the complete HS-DSCH in one cell.

Temporary restrictions can be done potentially without impact on the radio interface e.g. removal of one HS-SCCH code could be handled locally at the scheduler, provided there are enough remaining codes in each HS-SCCH set.

However, there are scenarios where certain UEs may have either too little or even no remaining codes in their HS-SCCH set after the reconfiguration.

Since the mapping of one UE towards a HS-SCCH set is done in the Node-B, the most reasonable procedure is the following:

· CRNC asks Node-B to remove/add some HS-SCCH sets

· Node-B decides on all necessary HS-SCCH set re-allocation, and performs signalling  for each UE which is impacted

· Node-B confirms the removal to the CRNC

An alternative would be to use RRC signalling, but the procedure would be more complex:

· CRNC asks Node-B to remove/add some HS-SCCH sets

· Node-B decides on all necessary HS-SCCH set re-allocation accordingly, and asks the CRNC to do it for each UE which is impacted

· CRNC request the SRNC to update the HS-SCCH set for each UE which is impacted

· RRC signalling is performed

· Confirmation is sent back for each UE on Iur then Iub

· Node-B confirms the removal to the CRNC

It is therefore proposed to include the Node-B to UE signalling support.

After study of the previous proposals, it seems that the MAC-hs signalling solution is the most simple, and also future-proof since:

· It does not affect RAN1

· It can support other functionalities in the future 

The proposed solution is the following:

· Creation of a control MAC-hs PDU allowing to change the HS-SCCH set to a UE

The main difficulty is the fact that a MAC-hs PDU cannot be delivered in assured way, because of the relatively low reliability of the ACK and NACK. The mechanisms that a Node-B may apply are:

· Use a very robust MCS for this MAC-hs PDU which will be very small

· If a new HS-SCCH code is allocated to a UE, transmit to this UE using this HS-SCCH and see whether it is received

· If a HS-SCCH code is removed from a UE, transmit to this UE using this HS-SCCH and see whether it is received

It is proposed not to resolve it in the standard, and to leave the mechanisms for securing the procedure to the Node-B implementation. In the worst case, a Node-B may release a HS-DSCH from a UE with an appropriate cause, and the RNC should re-establish a HS-DSCH for this UE.

Proposal for 4:


It is proposed to create a control MAC-hs PDU allowing to change the HS-SCCH set to a UE.

5 Proposal

It is proposed to discuss the issues described above and to take a decision. A CR will be provided during the meeting to capture the decisions.
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