Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #62

R1-104378
Madrid, Spain, August 23rd - 27th 2010

Agenda Item:
4
Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
Discussion on Per UE Power Headroom Reporting
Document for:
Discussion

1. Introduction
In RAN1#61bis, RAN2 sent an LS [1] to RAN1 regarding the current agreed CC specific PHR for CA and the necessity of providing additional per UE power headroom reporting.  In RAN1#61, the PHR mechanism was agreed in the following and an LS [2] was sent to RAN2.
· PHRs for the following cases will be provided:

· Type 1: P_cmax minus PUSCH power

· Type 2: P_cmax minus PUCCH power minus PUSCH power

· MPR is taken into account

· The following will not be discussed further in RAN1 unless requested by RAN2:

· triggers for PHR

· whether the two types of PHR are always sent in the same subframe or in different subframes

· number of bits used for PHRs

· which CC the PHRs are sent on 

· If RAN2 decides that the Type 2 PHR can be derived for subframes where PUCCH is not actually transmitted, PUCCH Format 1A is used as the reference format. 

· When Type 2 PHR is derived for subframes where PUCCH is transmitted, the PUCCH format used for PHR Type 2 is the PUCCH format actually transmitted. 

In RAN2#70bis, there were concerns that the current RAN1 agreement of component carrier (CC) specific PHR reporting mechanism might not provide sufficient information on the total UE power status to eNB. This paper discusses whether additional PHR per UE is required.  
2. Discussion
Power headroom reporting (PHR) is for the UE to assist the eNB scheduler in the determination of radio resource allocation and MCS selection for PUSCH. The power headroom is defined as the difference between the allowed UE maximum transmit power and the current transmission power for PUSCH as in [3].  
In Rel-10 the UE has two maximum power limits: the per-UE maximum power and a CC-specific maximum power, as agreed in RAN1#59bis. In general the CC-specific PHR provides sufficient information to the eNB scheduler since the scheduling decisions are per CC.  
The only case of possible relevance for additional per-UE PHR is the case when the sum of a UE’s CC-specific maximum powers is less than the total available power headroom according to the per-UE maximum power limit.
However, it should be noted that even in this case additional per-UE PHR is not necessarily useful, for example if the eNodeB knows the maximum power limits (e.g. due to the fact that in [4] the UE power class is specified as defining the maximum output power for each operation band), or if the CC-specific maximum powers are less than the UE’s total maximum power limit. 
Furthermore, the relationship between the UE maximum power and the CC-specific maximum power does not change dynamically - indeed it is very static. It is therefore not appropriate to use PHR, which is intended to be a dynamic reporting mechanism, to report such information. Using PHR for such information would result in unnecessary signalling overhead.
We therefore believe that the two types of CC-specific PHR mechanism agreed for Rel-10 (PUSCH only and PUSCH+PUCCH) are sufficient for the eNB scheduler to perform UL resource allocation and MCS selection for each specific component carrier.  If, however, RAN1 feels that additional information of power headroom per UE could nonetheless be useful, we believe that the only appropriate way to accomplish this would be by semi-static RRC signalling, not by PHR; if the UE power class and CC-specific maximum powers were to be provided semi-statically to the eNodeB, no further types of PHR-related information would be relevant because all information could be inferred directly by the eNodeB.  
3. Conclusion 

We discussed the use cases of power headroom reporting in supporting the CA features in Rel-10.  Two types of PHR were agreed in RAN1 to cover both PUSCH transmission only and simultaneous PUCCH and PUSCH transmission UL configurations, and we believe that these two types of PHR are sufficient for the eNB in determining the PUSCH resource allocation and MCS selection.  
If, however, RAN1 feels that additional information of power headroom per UE could nonetheless be useful, we believe that the only appropriate way to accomplish this would be by semi-static RRC signalling, not by PHR; if the UE power class and CC-specific maximum powers were to be provided semi-statically to the eNodeB, no further types of PHR-related information would be relevant because all information could be inferred directly by the eNodeB.  
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