3GPP TSG RAN WG2 #70
 
R2-102817
Montreal, Canada, 10 – 14 May 2010
Agenda Item:
7.1.9
Source: 
ZTE
Title: 
Discussion on PHR report
Document for:
Discussion and Decision
1 Introduction 
3 open issues are left for PHR report issue:
Open issues on PHR reporting:

1) Is there a need to allow the network to configure the need for PHR per UL CC ?
2) PHR sent only on the concerning UL CC, or can also be sent on other UL CC ?

3) One set of PHR timers per UE, or different timers per UL CC
This document try to answer these 3 questions in order. 
2 Discussion
2.1 Independent configuration

RAN2 has agreed Pcell will be always activated. And Scell is kind of radio resource for scheduling flexibility. So far it is still not decided what kind of PHR will be reported for UL PCC. However we think all UL PCC specific PHR should be reported mandatory. The main reason is deduced PHR, even if possible, is not accurate which is harmful for the scheduling of the UL PCC.

Proposal1: PHR for UL PCC should always be reported

Then the PUSCH PHR of UL SCC is quite similar to the PHR in Rel8/9. According to [1] the  definition of power control formula for PUSCH in [1] is:
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The PUSCH PHR is defined as rest of the power after consumed by PUSCH channel, so we have following definition [2]:   
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In formula (1) except for PL, other parameter is both known by eNB and UE. Although RAN4 haven’t decided on the linkage in terms of PL reference, we think the PL for two CC within one band is quite similar even they doesn’t share same PL reference. 
As for the Pcmax (please see Annex1) in some scenario eNB can tell the difference between two UL CCs is not so significant. For example for small cell whose PEMAX_H is quite small. In that case normally it will be smaller than Ppowerclass-MPR-A-MPR. In this case the Pcmax is limited within (PEMAX_H -TC ~ PEMAX_H). If one frequency is not limited within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high the TC is zero. In this case Pcmax is one fixed value. TC is 1.5 db for other cases.
If eNB believe that there is no significant power control error on fc(i) due to accumulative power control scheme then eNB can almost deduce PHR of one SCC from a PHR of another SCC in the same band. Based on the analysis eNB can decide whether PHR of some UL SCC is reported or not, so we propose:
Proposal2: network is allowed to configure the need of PHR per UL SCC
2.2 Reporting scheme

Report scheme of Rel8/9 is as following:
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Figure 1
The periodical timer is started after PHR reconfiguration and/or MAC reset. When periodical timer expires or PL change is beyond on threshold compared to previous PHR transmission when prohibit timer is stopped or expired then one PHR report is triggered. But PHR report will be delivered to eNB only when UL grant for new transmission is available. After PHR report is sent the two timers are restarted once again and triggered PHR reports are cancelled.
2.2.1  Parameters’ approaches 

There are two approach in terms of controlling parameter i.e. PHR periodical timer, PHR prohibit timer and pathloss threshold.
Approach1: to maintain independent set of parameters per UL CC

Approach2: to maintain common set of parameters per UL CC
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Figure2 approach 1
In approach 1 the PHR due to periodical timer will be triggered independently. If all UL CC has same DL reference then PHR due to change of PL could be aligned. Otherwise these PHRs are also triggered independently. It seems not necessary to sent the PHR via other UL CC. This is because PHR has higher priority compared to normal data packet on DCCH/DTCH. And one PHR is of only 1 BYTE. So one UL grant can most likely accommodate PHRs of all UL CCs. While  start and restart of the timers are linked to the transmission of PHR. If PHR report can be sent via one UL CC then start and restart of the timers are aligned at the end. 
Compared to other solution, approach 1 has no impact on MAC specification and no potential PHRs will be cancelled. However UE has to maintain several set of parameter, so the implementation within UE is complex. And since PHRs are sent via its own UL CC, so it could be delayed due to lack of UL grant just as Rel8 and9.
For approach 2, Only one set of timer and threshold is maintained. When PHRs are sent then prohibiting period is applied to all the UL CC. Some PHRs are potentially canceled due to the common prohibiting period.
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Figure 3 approach2- PHR sent via same UL CC
In Figure 3 when PHRs are triggered, all the PHRs are send via the UL CC whose UL grant is available at first. And then the two timers are restarted. In this way the delay to sent the PHR is reduced due to the fact that there are more UL grant for PHR transmission. And UE’s implementation is also simplified. However the MAC PDU for PHR has to redefined. Additionally one more LCID is needed for new MAC PDU format.
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Figure 4 approach2- PHR sent via own UL CC
In Figure4 when PHRs are triggered, PHRs are send via its own UL CC. The prohibiting period is prolonged compared to figure 3. This means more potential PHRs are canceled. One of the optimization is to maintain one common periodical timer but independent prohibit timer as depicted in Figure 5:
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Figure 5
The difference between compared to figure 4 is after PHR report is sent via one CC the prohibit timer of that specific CC is restarted. Thus means only this CC is affected by its own prohibit timer. In this way prolonged part in figure 4is removed.

	Performance
	Independent timer and PHR is sent via its own CC
	Common timer but PHR is sent via other CC
	Common timer but PHR is sent via own CC
	Common timer , PHR is sent via own CC, and independent prohibit timer

	Delay of the PHR report
	-
	+
	-
	-

	Complexity to maintain timer and threshold
	-
	+
	+
	+/-

	Potential PHR is canceled
	+
	-
	--
	+

	Impact on MAC specification
	+
	-
	+
	+


Table 1

Among these solutions there is no outstanding one. We slightly prefer approach 1 because the impact on specification is least. 
3 Conclusion 
Based on above analysis we propose:
Proposal1: PHR for UL PCC should always be reported

Proposal2: network is allowed to configure the need of PHR per UL SCC

Proposal3: UE maintain independent set of parameters. And PHR is sent via their own UL CC
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5 Annex1 section 1.1.1 in 36.101 v930
1.1.1. 6.2.5
Configured transmitted Power

The UE is allowed to set its configured maximum output power. The measured maximum output power PCMAX shall be within the following bounds:

PCMAX_L  –  T(PCMAX_L)  ≤  PCMAX  ≤  PCMAX_H  +  T(PCMAX_H) 

Where

· PCMAX_L = MIN { PEMAX_H – TC,  PPowerClass – MPR – A-MPR – TC}

· PCMAX_H = MIN {PEMAX_H,  PPowerClass}


· T(PCMAX) is defined by the tolerance table below and applies to PCMAX_L and PCMAX_H separately
· PEMAX_H is the value given to IE P-Max, defined in [7].  

· PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1

· TC = 1.5 dB when Note 2 in Table 6.2.2-1 applies

· TC = 0 dB when Note 2 in Table 6.2.2-1 does not apply
Table 6.2.5-1: PCMAX tolerance 

	PCMAX             (dBm)
	Tolerance T(PCMAX)   (dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


· PUMAX is the Maximum UE Power with possible power reduction due to modulation type, network signalling values and location near the edge of the band; it equals PCMAX when the IE P-Max, defined in [7], is not signalled.
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