
3GPP TSG-RAN2#71
R2-104575
23rd – 27th August, 2010
Madrid, Spain
Source:                    
New Postcom
Title:  
Design of PHR MAC CE format for CA
Document for:        
Discussion and decision
Agenda Item:         
7.1.1.6
1. Introduction
It has been agreed in the recent meetings that power headroom is reported on a per-CC basis, and 2 types of power headroom are defined by RAN1: [3]
-  Type 1 power headroom report is computed as: P_cmax,c minus PUSCH power

-  Type 2 power headroom report is computed as: P_cmax,c minus PUCCH power minus PUSCH power
Further more, regarding the power headroom report of Pcell and Scell, the following agreements were reached at RAN2#70bis:

1) For Scell PHR we only use Type 1 PHR.

    2) For Pcell: 
-  If parallel PUCCH&PUSCH allocation is not supported (FFS if this case exists):
-  Type 1 PHR is used for Pcell and Scell, i.e., PHR is the same as in Rel-8/9.

-  If parallel PUCCH&PUSCH allocation is supported, if there is PUCCH and PUSCH transmission on the Pcell in this TTI:

-  Pcell transmits Type1 and Type2 PHR together

Based on the existing agreements, this paper gives further analysis on PHR reporting and discusses the design of PHR MAC CE.
2. Discussion
In Release 8/9, the structure of PHR MAC Control Element is shown in Figure 1 below:
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Figure 1: Power Headroom MAC control element in R8/9
Where R is the reserved bit and PH is the field indicating power headroom level.
When multi-carrier operation is introduced in Release 10 with Carrier Aggregation, the design of PHR MAC CE is dependent on whether cross-carrier PHR reporting is allowed. At RAN2#70bis, an agreement was reached that “It shall be allowed to transmit a PHR report on any UL CC, e.g. PHR of CC1 can be sent on CC2.” With cross-carrier PHR reporting, the current power headroom reporting format has to be modified, at least with CC index added.
As shown in Figure 1, a natural extension of the current PHR MAC CE format is to reuse the 2 reserved bits to identify the carrier for which the power headroom is reported. However, the 2 bits can only identify 4 values, it is not enough to identify the maximum 5 carriers which are going to be supported in Release 10. To reuse the reserved bits and keep compatibility to R8/9, a simple idea is to reduce the number of carriers that need to be identified to less than or equal to 4, two possible solutions are given here:
Solution 1: Introduce a concept of carrier group, some carriers with same or similar charateristics are configured as a group, identified with a group ID.
Solution 2: Selectively introduce new LCID/s according to the differentiation of Pcell/Scell or PHR Type 1/2.
For Solution 1, [4] gives an example of group reporting for PHR, as extracted below:

Sometimes the eNB may choose to do joint-scheduling against some of the component carriers, i.e., to allocate same amount of power resources to different carriers, or in some cases the eNB is able to deduce other carriers’ power headroom from the PHR of a particular carrier, as analysed in [5], the UE only needs to report the power headroom of one carrier. The group with these carriers can be called “PHR reporting carrier group”. In this case, the 2 reserved bits in PHR MAC CE can be used to identify PHR reporting carrier group, say CGID (Carrier Group ID), 4 groups can be identified with 2 bits.
To support the cross-carrier PHR reporting with Solution 1, the new definition of PHR MAC CE format is shown in Figure 2:
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Figure 2: PHR MAC CE Type 2
Whereas CGID represents the configured PHR reporting carrier group ID and the PH field is the same with R8/9. This structure of PHR MAC CE can well solve the issue of cross-carrier PHR reporting. Since the length of the MAC CE is not changed, this structure is compatible to the existing PHR MAC CE, and there is no need to introduce new LCID values.
Proposal 1: If solution 1 is preferred, introduce a concept of “PHR reporting carrier group”, the 2 reserved bits in PHR MAC CE are used to identify the carrier group.
For Solution 2, since it is possible that Pcell and Scell have different content of power headroom to report, i.e., PHR Type 1&2 for Pcell, and PHR Type 1 only for Scell. A possible way is to introduce a new LCID for Pcell, while the Scells reuse the current LCID and the 2 reserved bits in PHR MAC CE are used to identify the maximum 4 Scells.
Proposal 2: If solution 2 is preferred, introduce a new LCID for Pcell with type 1 and/or type 2 PHR reporting.
To support reporting of PHR Type 1&2 indicated with the MAC sub-header with the newly defined LCID, two octets could be used to carry PHR Type 1 and Type 2 respectively, as shown in the figure below.
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Figure 3: PHR MAC CE Type 3 for Pcell
Whereas T is an indicator of PHR Type 1 and Type 2, value 0 stands for PHR Type 1 and value 1 stands for PHR Type 2. The bit E is an extension indicator to indicate whether Octet 2 is followed. R is a reserved bit.
From the above figure we can clearly see that the PHR MAC CE Type 3 allows simultaneous and independent transmission of Type 1 and Type 2 PHR. Since the new LCID is specific for Pcell, there is no need to add any bits to indicate the carrier ID.
For the Scells, since the maximum number of Scells is 4, the 2 reserved bits in the R8/9 PHR MAC CE can meet of requirement of carrier identification, so it is suggested to reuse the R8/9 PHR MAC CE with reserved bits redefined as carrier ID, as shown in the figure below:
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Figure 4: PHR MAC CE Type 4 for Scell
Where CID is the index of carrier associated with an Scell.
Proposal 3: If solution 2 is preferred, adopt the PHR MAC CE Type 3 for Pcell and PHR MAC CE Type 4 for Scells .
3. Conclusion
This contribution analysed the options of PHR MAC CE format for Carrier Aggregation, and the following proposals are given:

Proposal 1: If solution 1 is preferred, introduce a concept of “PHR reporting carrier group”, the 2 reserved bits in PHR MAC CE are used to identify the carrier group.
Proposal 2: If solution 2 is preferred, introduce a new LCID for Pcell with type 1 and/or type 2 PHR reporting.

Proposal 3: If solution 2 is preferred, adopt the PHR MAC CE Type 3 for Pcell and PHR MAC CE Type 4 for Scells .
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