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1.Introduction
In RAN REL6 ADHOC in ESPOO (RAN1and RAN4 joint Ad Hoc), Uplink PAR (Peak to Average Power Ratio) was studied. In this study, TFC selection and Power reduction in order to keep the PA back off were discussed. According to joint meeting, actual transmission based method was agreed. It was also noted that the network should respond quickly to the situation when the power limits are hit in the minimum set. 

This document treats this situation when UE reaches the PA maximum power limit for HS-DPCCH transmission and the network can’t receive the enough power from UE due to PA maximum power limit.

2.Discussion

2.1 How to recognize that UE reaches PA maximum power limit at network side

This section shows both the implicit indication and the explicit indication. There are some options in each indication.
According to PA maximum power limit option discussion [1], some indication methods are proposed. Following options supplement that discussion [1].
2.1.1 Detection at Node-B that UE reaches PA maximum power limit without explicit indicator from UE

1) Out-of-sync detection by current specification (uplink synchronisation primitives from TS25.214 section 4.3.1.3)
There are no definitions on the criteria of uplink out-of-sync in current specification. The section of uplink synchronisation primitives in TS25.214 section 4.3.1.3 says “The exact criteria for indicating in-sync/out-of-sync is not subject to specification, but could e.g. be based on received DPCCH quality or CRC checks. One example would be to have the same criteria as for the downlink synchronisation status primitives.”

If similar criteria are applied as well as downlink Out-of-sync status primitives, Out-of-sync judgement requires continuing being DPCCH worse quality than some threshold or CRC errors over the previous 160ms. HSDPA transmission is 2ms subframe unit and 160ms seems not to be quick enough for HSDPA scheduling.

Besides above Out-of-sync detection, if Node-B is able to detect UE power limit quickly without explicit indicator (so-called blind dtection), it is preferable. This method depends on network implementation. It is not necessary to introduce explicit indicator if some quick blind detection method is available.

2.1.2 Explicit indicator for PA maximum power limit from UE
Explicit signalling is beneficial because the time that Node-B takes to recognize that UE reached PA maximum power limit by explicit indication is shorter than that by implicit indication.

There are 3 possible methods about exiplicit indicator.

1) RRC signalling (DCCH on DPDCH)
2) TFCI (L1 signalling on DPCCH)
3) Other L1 signalling method (HS-DPCCH new format or DPDCH puncturing)

1) RRC signalling (DCCH on DPDCH)

If DCCH is prioritised to HS-DPCCH, this method is effective. However, RRC signalling requires more time than L1 signalling. Although MAC-hs is terminated at Node-B that has HSDPA scheduler function, RRC signalling is processed at RNC and that notice to Node-B. That indirect notification is quick enough for resource control at RNC level but it is not quick enough for HSDPA scheduling.

2) TFCI (L1 signalling on DPCCH)

It is preferable to L1 signalling rather than RRC signalling from quick detection aspect.

Whether HS-DPCCH/DPDCH is transmitted or not, DPCCH is always transmitted. Therefore, TFCI always could be available. R99 TFCI is 10ms period. If UE have the enough power to transmit DPCCH, UE transmit the PA situation to Node-B within 10ms. It is note that 10ms is quick enough for HSDPA scheduling.

3) Other L1 signalling methods (HS-DPCCH new slot format or DPDCH puncturing)
Other L1 signalling methods might be possible, 2ms/10ms is quick enough for HSDPA scheduling. However, those signalling require more power margin than TFCI signalling. For example, it is impossble to indicate UE power max situation by HS-DPCCH new format when UE doesn’t have enough power for HS-DPCCH. They also require introducing new mechanism for both UE and Node-B and they impact on backward compatibility.

Compared with those options from qucikness and backward compatibility point of view, the most suitable indicator is TFCI if it is not guaranteed that quick blind detction is available.


3.Conclusion 

This document treated the Detection that UE reaches PA maximum power limit at Node-B. 

PA maximum power limit options that were shown in joint Ad Hoc are reconfirmed. Options about how to recognize that UE reaches PA maximum power limit at network side are shown. The relation between transmitting explicit indicator and compressing the power of channels is considered. Finally, it is recommended that TFCI is used for explicit indicator which means that UE reaches PA maximum power limit.
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