3GPP TSG RAN WG1 Meeting #36
  Tdoc R1-040321
Malaga, Spain, 16 – 20 February, 2004
Agenda item:

4.5
Source: 



Panasonic
Title: 




Signalling of power limit situation of UE
Document for:     
Discussion
1. Introduction
At RAN1-4 joint meeting in Korpilammentie Espoo, on TFC selection with HS-DPCCH, following was agreed.

- Actual based method, which is actual transmission of HS-DPCCH is taken into account on the power estimation of TFC, is agreed.

- If DTX of HS-DPCCH is not used and equal compression of all channels is used, the network should respond quickly to the situation when the power limits are hit in the minimum set.
This document discusses the signalling method of power limit situation of UE. 
Following four methods are discussed in this document.
1. TFCI extension:
This method is proposed in [4].

2. CQI extension:
This method is proposed in [5].

3. RRC signalling:
The situation is informed by RRC signalling.

4. Node B blind detection

2. Discussion

2.1 TFCI extension
In [4], to inform Node B about UE's power limit situation by extending TFCI signalling is proposed as backward-compatible method. But our understanding is this method is not back-ward compatible to the R99 Node Bs who receives Rel5 UE's DPCCH in soft hand over. The main reason we introduced HS-DPCCH as different code was not to impact those cells. From this reason, we think this method is not good approach.
This method has a merit both HS-DSCH serving cell and RNC could know UE power limited situation.
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Fig 1. UE in SHO with HS-DSCH serving cell and R99 cell
2.2 CQI extension
In [5], to use CQI=0, which is currently not used, is proposed to inform power limited situation to Node B. To properly work this method requires HS-DPCCH should be higher priority than DPDCH. But this means UE can not give enough power for DCCH over DPDCH. Then UE might be the situation of the lack of the network control. The change of the HS-DSCH serving cell or to stop HSDPA operation by DCCH control is quite important behaviour but to prioritize HS-DPCCH may prevent such DCCH signalling (such message is through downlink but uplink reply is necessary). Comparing DCCH (over DPDCH) with HS-DPCCH, our view is DCCH is more important.
2.3 RRC signalling
RRC signalling is relatively slow. In addition, there is another problem here. RRC message to report UE transmission power is "UE Transmitted Power" reporting. This reporting could be event-triggered or periodic. The problem here is UTRAN can not know UE's power limited situation by this signalling. The reason is UE transmitted power is reported as the sum of all channels i.e. DPCCH, DPDCH and HS-DPCCH. 
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Fig 2. Power limited situation and non-power limited situation
Therefore UE with high DPDCH power (i.e. high bit rate) is also reported as high total transmitted power. But in this case, UE can reduce DPDCH bit rate by UE internal TFC selection behaviour. The case to be reported is high DPCCH power with low DPDCH power situation. These differences are illustrated in Fig2. To overcome this situation, new measurement like "UE transmitted DPCCH power" is necessary. On the other hand, we think to introduce such new measurement for release 5 is too late.
2.4. Node B blind detection

By using DPCCH quality, DPDCH CRC, HS-DPCCCH DTX detection, or other methods, Node B might be detecting the UE's power limited situation. But it seems no method is specified to report this situation to RNC. This situation is common for CQI extension method discussed above. Out-of-synch is one of candidate but our understanding is this out-of-synch should be used more bad situation. The threshold for normal our-of-synch (actions for to remove this cell from active set etc) and the threshold for UE power limited situation (action for to change HS-DSCH serving cell or to start repetition of HS-DSCH etc) should be different. Maybe some other procedure might be necessary between RNC and Node B.
DTX of HS-DPCCH especially CQI part could be also useful quickly detection behaviour although DTX of Ack/Nack without Node B knowing this situation lose DL resource in some part. This behaviour of DTX of HS-DPCCH in power limit situation also could give power resource for DCCH transmission.
4. Conclusion
In this document, although we don't propose complete solution, we pointed out several issues on informing UE's power limited situation to the network.
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