Page 1



3GPP TSG-RAN2#71bis meeting
Tdoc (R2-105405
Xian, China, 11 - 15 October 2010

Agenda Item:


7.1.3.3
Souce:





Samsung
Title:





Discussion on PHR format
Document for:


Discussion/Decision
1 Introduction

Several contributions addressed the PHR format. In addition to already proposed formats, there seem other alternatives. In this contribution, 5 alternative formats are discussed. Most of them were already proposed in the previous meeting. This paper discusses them with type 2 PHR taken into account.  
Alternative 1: 1 byte sub-header + PHs
Alternative 2: 2 byte sub-header + PHs

Alternative 3: 2 byte sub-header + PHs (including BITMAP)

Alternative 4: Each PHs has its own sub-header
Alternative 5: PHR for PCell and PHR for SCell
2 Discussion
Alternative 1: Single CE, no L field, reserved bit kept as reserved, no BITMAP
All PHs (both type 1 PHs and type 2 PHs) are gathered in one PHR. Single MAC sub-header indicates the PHR MAC CE without L field as like other MAC CE. 
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Fig 1 Format alternative 1

Since no L field is present, ENB should be able to know the size of the PHR based on the number of configured uplink CCs. This alternative may not be suitable if it is decided that PH is reported only for the activated UL CCs. Since the location of the PH could indicate which CC the PH is for, there seems no need to use Cell index. Type 2 PH may or may not be present but explicit indication is not needed because its presence is clear from the UE capability. 

Alternative 2 : Single CE, L field, reserved bit used for Cell id (or not), no BITMAP
To support the variable sized PHR, L field is used in MAC sub-header. Because of L field, it is possible to report only activated UL CCs. Since the reported CCs could be different case by case depending on which CCs are activated, PH of each CC should be identified somehow. Two reserved bit can be used for this purpose. Alternatively, it would be possible to locate PH according to the order of Cell Index. If so, there could happen mismatch if UE loss PDCCH, which may or may not be detected by ENB later. We are open to both approaches.
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Note: Whether to use reserved two bit for cell id or not is to be discussed further


Fig 2 Format alternative 2

Alternative 3: Single CE, L field, reserved bit kept as reserved, BITMAP
In alternative 3, the first byte of the PH is the BITMAP indicating which SCell’s PH is included in the PHR. 
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Fig 3 Format alternative 3

The BITMAP could indicate the presence of the PCell’s PH (which is basically always present) and of Type 2 PH (whose presence is depending on the UE capability of parallel transmission of PUCCH and PUSCH) as well. Or the BITMAP indicate only the presence of the SCell’PH because the presence of PCell’s PH and that of Type 2 PH would be unambiguously known from the given situation. There would be not much difference. Samsung is open for both approaches. L field is present to indicate the size of PHR which may be variable depending on the number of activated UL CCs.
Alternative 4: multiple CEs; no L field, reserved bit kept as reserved, no BITMPA, 3 bit CELL index 
Alternative 1 ~ 3 are working only for single PHR approach (i.e. all the PHs triggered in the same TTI are transmitted in the same PHR MAC CE). If we go for multiple PHR approach (i.e. PHs triggered in the same TTI are transmitted in the multiple PHR MAC CEs), the simplest approach would be to contain each PH in a separate PHR. 
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 Fig 4 Format alternative 4
To indicate which PH is for which CC, Cell index is used. Because the number of CCs is at most 5, at least 3 bit is required, which is not available in the current MAC CE structure. One additional byte per PH is introduced to carry 3 bit cell index. With this approach, type 2 PH may better be handled in the separate PHR

Alternative 5: Two CEs; L field, reserved bit usage, no BITMPA, no CELL index
Alternative 4 is straightforward but the overhead may be a concern. Each PH contains one more byte for cell index. Actually two unused bit of the PHs could be used for Cell index. One problem is that there are at most 5 Cells which cannot be covered by 2 bit. This can be handled by separating PHR for PCell and PHR for SCells. The maximum number of SCells is 4 well aligned with two unused bit. The alternative 5 is described in the figure below.
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PHR for PCell and PHR for SCells may be transmitted in the same CC or in the different CCs. This alternative is compatible with the “PHs transmitted over multiple CCs” because PHs of SCells could be distributed over multiple PHRs. 

3 Conclusion
The criteria in selecting the format would be the simplicity, overhead and flexibility. Below is the comparison table.

	
	Comparison

	Simplicity
	Alternative 1> Alternative 4 > alternative 2, 3,5

	Overhead 
	5 UL CCs

Alternative 1 (7 byte) > alternative 2(8 byte) > alternative 3, 5(9 byte) > alternative 4 (17 byte)

2 UL CCs

Alternative 1 (4 byte) > alternative 2(5 byte) > alternative 3, 5(6 byte) > alternative 4 (8 byte)

	Flexibility
	Alternative 2, 3: only working with single CC/PHR approach

Alternative 4,5: Working both with single CC/PHR approach and multiple CC/PHR approach 

Alternative 1: only working if all the configured CCs are reported


Alternative 1 is the best one if all PHs of all configured CCs are always reported together, which seems too restrictive.   

Alternative 4 causes too much overhead. Alternative 5 is attractive only if multiple CC/PHR approach is used, which is not aligned with the previous meeting’s agreement. Alternative 2 is fairly simple with the acceptable overhead.  Considering above, it is proposed to go for either alternative 1 (if it is agreed to report all configured CC’s PH) or alternative 2 (if it is agreed to report only activated CC’s PH).
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