3GPP TSG-RAN WG2 Meeting #48
R2-052103
28 August – 2 September 2005 in London, UK

Source:
Panasonic
Title: 
UE power headroom, MAC filtering and way forward

Agenda Item:
12.2
Document for:
Discussion and decision
Introduction

The definition of the UE Power Headroom (UPH) measurement has been discussed in RAN2. In this document, we propose a MAC filtering similar to L3 filtering specified for other UE measurements. In addition, we propose where these are specified.

Discussion
Generally, in UE measurement report, Layer 3 filtering is defined shown in figure 1. Layer 3 filtering itself can be turned on or off, but for "UE transmitted power" it is necessary to apply L3 filtering, because L1 measured values are obtained in each slot as specified in TS25.133. To report each slot's transmitted power via RRC is not realistic. The procedure is, that UE obtains L1 filtered values, which are then subject to L3 filtering as specified in TS 25.331. We attached the related part of RRC specification in annex A in this document.
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Fig 1. UTRAN measurement model [4]

For the UPH measurement, we propose to take a similar approach, which is the combination between L1 measurement and higher layer filtering (MAC level filtering). The proposed model is shown in Fig 2. Parameters are configured by RRC, if necessary, although no configuration would be simpler.
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Fig 2. Proposal of UPH model

In following, we discuss the topic for specifications for different WGs.
RAN1 specification:

We propose to define UPH layer 1 measurement in TS25.215. Applicability on UE states should be also specified. Although the definition is different from past RAN2 agreement, our current preference is 

UPH = minimum{PsetbyUTRAN, PUE_powerclass - Preduction} / PDPCCH

Where 

- PsetbyUTRAN is maximum allowed UL Tx power set by UTRAN.

- PUE capability_support is the value based on UE power class.

- Preduction is PA power reduction defined in RAN4 spec.

The reason is explained in RAN4 part.

RAN4 specification:

We propose to specify in TS25.133 how L1 averaging is carried out. If HS-DPCCH is taken into account for the UPH measurement, the more detailed discussion is necessary than the case HS-DPCCH is not taken into account. The reason is there is timing offset between DPCCH/E-DPCCH/E-DPDCH and HS-DPCCH. In case of "UE transmitted power", higher part in a slot is used as the measurement. For your convenience, following is the defined in section 9.1.6.1 of TS 25.133.

The measured quantity is the transmitted power averaged over the longest period (excluding a 25(s period either side of any expected composite power change) during which the nominal composite symbol power reaches the maximum during 1 DPCH slot interval.
So in UE transmitted power reporting, as average, relatively high side of the transmission power is reported than actually transmitted. In UPH, we need discussion whether similar approach is taken or something different is taken if HS-DPCCH is taken into account for the measurement.
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Fig 3. HS-DPCCH timing offset

In the above proposed definition of UPH, the merits are following:

1. No need the discussion/definition of how HS-DPCCH is taken into account which has timing offset. UE side is less computation.
2. Less computation at Node B in case of channel sensitive scheduler. The reason is no need to exclude PHS-DPCCH and PDPDCH variation to obtain channel condition.

3. Less computation at Node B if constant PHS-DPCCH and PDPDCH is assumed for the scheduling. The constant value could be long averaged PHS-DPCCH and PDPDCH. The reason of less computation is no need to exclude PHS-DPCCH and PDPDCH variation.
4. Less computation at Node B if more smart scheduler like to take into account the periodically of CQI report or Ack/Nack's behaviour from HSDPA scheduler. This also comes not take into account dynamic property of PHS-DPCCH and PDPDCH. 
The demerit is more computation at Node B in case of non-channel sensitive scheduler with fixed averaging length. 
In case the scheduler want to take into account past recent variation of PHS-DPCCH and PDPDCH , it is also possible because PDPDCH can be known at Node B by decoding TFCI and PHS-DPCCH also can be known if E-DCH serving cell and HS-DSCH serving cell are same. 

Our preference is L1 measurement is carried out within each slot. If L1 measurement period is defined as 10ms as proposed in [3], we think there still need the discussion on how to take into account HS-DPCCH power offset.
RAN2 specification:

We propose to specify MAC filtering in TS 25.321. The MAC measurement method could be similar to other measurements like 
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. where Mn is the latest L1 measurement value of UPH.

The filter coefficient needs discussion. 
The filter coefficient could be
1. fixed one value or
2. one to one relation with periodicity of scheduling info in case of periodic reporting or
3. variable configured by RRC.
Which method is taken needs discussion. In case of second method, UPH triggered by event may require different filter coefficient. Which method should be taken would be RAN4 and/or RAN1 discussion.

Whether MAC measurement averaging is carried out by log domain or linear domain needs to be specified in TS25.321. Our proposal is MAC measurement averaging is carried out in log domain similar to Tx power measurement.

Conclusions
In this document we proposed

- To have MAC filtering

- How to specify UPH in several specifications.

We also point out the need for the discussion how to specify HS-DPCCH power in UPH. 
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Annex. A Copy from TS25.331
8.6.7.2
Filter coefficient

If the IE "Filter coefficient" is received the UE shall, depending on the measurement quantity (see Table 8.6.7.2), apply filtering of the measurements for that measurement quantity according to the formula below. This filtering shall be performed by the UE before UE event evaluation. The UE shall depending on the reporting quantity (see Table 8.6.7.2), also filter the measurements reported in the IE "Measured results". The filtering shall not be performed for the measurements reported in the IE "Measured results on RACH" and for cell-reselection in connected or idle mode.

The filtering shall be performed according to the following formula.
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The variables in the formula are defined as follows:

Fn is the updated filtered measurement result

Fn-1 is the old filtered measurement result

Mn is the latest received measurement result from physical layer measurements, the unit used for Mn is the same unit as the reported unit in the MEASUREMENT REPORT message or the unit used in the event evaluation.

a = 1/2(k/2), where k is the parameter received in the IE "Filter coefficient".

NOTE:
if k is set to 0 that will mean no layer 3 filtering.

In order to initialise the averaging filter, F0 is set to M1 when the first measurement result from the physical layer measurement is received.

The physical layer measurement results are sampled once every measurement period. The measurement period and the accuracy for a certain measurement is defined in [19] and [20].

Table 8.6.7.2 lists for all measurement quantities and reporting quantities if L3-filtering is applicable or not and used L3-filtering type for each measurement quantity. 

Table 8.6.7.2: L3 filtering applicable for each measurement quantity and reporting quantity

	Measurement- / Reporting quantity
	L3-filtering applicable
	Linear or logarithmic filtering
	Comment

	Pathloss 
	Yes
	Log
	

	Cell synchronisation information
	No
	-
	

	Cell Identity
	No
	-
	

	Frequency quality estimate
	No
	-
	Although the frequency quality estimate itself is not filtered, the inputs to the frequency quality estimate calculation (CPICH Ec/N0 or CPICH RSCP or P-CCPCH RSCP) are filtered

	UTRA carrier RSSI
	Yes
	Log
	

	GSM carrier RSSI
	Yes
	Log
	

	UE transmitted power
	Yes
	Log
	

	FDD
	
	
	

	> UE Rx-Tx time difference
	No
	-
	

	> CPICH Ec/N0 
	Yes
	Log
	

	> CPICH RSCP
	Yes
	Log
	

	TDD
	
	
	

	> Primary CCPCH RSCP 
	Yes
	Log
	

	> Proposed TGSN
	No
	-
	

	> Timeslot ISCP 
	Yes
	Log
	

	> TADV (1.28 Mcps TDD)
	No
	-
	

	> Applied TA (3.84 Mcps TDD)
	No
	-
	


The UE shall support 2 different layer 3 filters per measurement type defined in subclause 8.4.0 (i.e. the UE shall be capable to apply at least 2 different L3 filters to intra-frequency measurement results, at least 2 different L3 filters to inter-frequency measurement results, etc.). If a MEASUREMENT CONTROL message is received that would require the UE to configure more than 2 different layer 3 filters, the UE may:

1>
set the variable CONFIGURATION_INCOMPLETE to TRUE.
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