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Discussion and decision
1
Introduction

In RAN2#71 meeting [1], one PHR MAC CE transmitted by a UE in a TTI has been agreed as follows: 
	PHR agreements:

1) 
Will only have 1 PHR MAC CE transmitted by a UE in a TTI. FFS if this is new MAC CE or redefinition of Rel89 codepoint.

2) 
This MAC CE can be included in any TB

3) 
The network will not be able to exclude certain CC's from PHR reporting/triggering



In this contribution, we would like to provide the details of PHR format, i.e., MAC sub-header and the format of MAC CE.
2 Discussion
In this session, we would like to discuss the PHR MAC formats for the configured CCs and the scheduled CCs. Although RAN2 has not decided whether to restrict the configured CCs to the scheduled CCs, we would like to provide the basic idea of designing MAC format. 

2.1 PHR for All Configured/Activated UL CCs
2.1.1 MAC sub-header for Power Headroom Report
Since the number of configured/activated CCs is known by eNB and UE and the size of MAC CE depends on the number of configured/activated CCs, it seems no need for UE to inform eNB of the length of MAC CE.  Based on the above analysis, that MAC sub-header for power headroom report only consists of R/R/E/LCID is enough.
Proposal 1a: In the case of reporting PHR for all configured/activated CCs, MAC sub-header for PHR only consists of R/R/E/LCID.
Regarding the LCID in MAC sub-header, we do not see any reason to use a new LCID for Rel-10.  Even if the MAC sub-header or MAC CE of PHR in Rel-10 is different from in Rel-8/9, the same LCID for PHR in Rel-8/9 and Rel-10 is enough.
Proposal 2a:  The LCID for MAC sub-header of PHR in Rel-10 is kept as the same as in Rel-8/9, i.e., we do not need a new LCID for PHR in Rel-10.
2.1.2 MAC CE for Power Headroom Report

Since the number of configured/activated CCs is known by UE and eNB in advance, UE only needs to report the PHR according to a predetermined order, e.g., according to cell index.  In addition, in order to indicate whether the PH value is calculated by virtual/reference format or not, one bit for virtual format indication is needed.  Therefore, we propose that each PH reporting consists of one reserved bit (R), one virtual format indication bit (V), and six bits for PH value as shown in Fig. 1.
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Fig. 1 A PHR example for all configured CCs
For Type 1 PHR of Pcell and PHR of Scell,  V field is used to indicate whether PH value of PUSCH is calculated by virtual/reference format.  Besides, for Type 2 PHR of Pcell, V field is used to indicate whether PH value of PUCCH is calculated by virtual/reference format.  If parallel PUCCH/PUSCH allocation is not supported, RAN2 has agreed that only Type 1 PHR is included in the MAC CE.  So the presence of Type 2 PHR of Pcell may depend on whether the parallel PUCCH/PUSCH allocaiton is configured or not.
Proposal 3a: In the case of reporting PHR for all configured/activated CCs, MAC CE consists of PHR of each configured CC according to the CC ID order, i.e., Type 1 PHR of Pcell, Type 2 PHR of Pcell, PHR of Scell1 and so on. 
2.2 PHR for only Scheduled UL CCs

2.2.1 MAC sub-header for Power Headroom Report
In Rel-8/9, since the size of power headroom MAC CE is fixed, the MAC sub-header of PHR only consists of four fields, i.e., R/R/E/LCID.  However, the size of power headroom MAC CE may not be fixed due to the dynamic number of configured/scheduled CCs in a TTI.  As a consequence, the sub-header of PHR may need a length field (L) to indicate the size of MAC CE.  Although the number of scheduled CCs could be known by UE via the received UL grants, UE may miss detecting the UL grant. In addition, the eNB may not detect the PUSCH correctly.  As a result, the eNB may not differentiate whether UE misses the UL grant or eNB fails to detect the PUSCH. Therefore, the number of scheduled CCs between UE and eNB may be misaligned in a TTI.  In order that eNB can detect correctly the size of MAC CE, it is better that PHR should include length information, implicitly or explicitly, to indicate the length of MAC CE. So the length information could be in the MAC sub-header or MAC CE. 

Option1:  The MAC CE length information is in MAC CE, i.e., MAC sub-header consists of R/R/E/LCID.
Option2:  The MAC CE length information is in MAC sub-header, i.e., MAC sub-header consists of R/R/E/LCID/F/L.
In order to align with the MAC sub-header used in Rel-8/9, we prefer to have the length information in the MAC CE. In addition, we can reuse the same LCID as in Rel-8/9. 
Proposal 1b: In the case of reporting PHR for only scheduled CCs, MAC sub-header for PHR only consists of R/R/E/LCID.
Proposal 2b:  The LCID for MAC sub-header of PHR in Rel-10 is kept as the same as in Rel-8/9, i.e., we do not need a new LCID for PHR in Rel-10.
2.2.2 MAC CE for Power Headroom Report

In this contribution, we consider two methods to indicate the MAC CE length and the mapping between CCs and PHR based on our proposals. 

Option1:  Length field + CC ID


[image: image2.emf]Type 1 PH of Pcell  

Oct 1

Type 2 PH of Pcell

PH of Scell 1

R

CCID

PH of Scell 2

R

CCID

Oct 2

Oct 3

Oct 4

Length

Oct 5

R R

CCID

CCID


Fig. 2 A PHR example for Length field + CCID
Option2:  Bit map
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Fig. 3 A PHR example for bit map
For Option1, the number of supported UL CCs is up to 4.  It may need further design to support more UL CCs with the dynamic number of scheduled UL CCs in a TTI for later release.  For Option2, the length of MAC CE depends how many bits in the BIT MAP are set to 1.  For the two options, we slightly prefer Option2 since it is simple.
Note that for non-support of parallel PUCCH/PUSCH allocation, RAN2 has agreed that only Type 1 PHR for Pcell is reported.  So the presence of Type 2 PHR of Pcell may depend on whether the parallel PUCCH/PUSCH allocaiton is configured or not. 
Proposal 3b: In the case of reporting PHR for only scheduled CCs, MAC CE includes the bit map to indicate which UL CC the PH value is associated with. 

2.2.3 Using new PHR format or Rel-8/9 PHR format

For a Rel-10 UE, it may sometimes need to use the Rel-8/9 PHR format; for example, when a Rel-10 UE operates under the Rel-8/9 network.  Besides, a Rel-10 UE without configuring parallel PUCCH/PUSCH allocation and without configuring multiple CCs may only need Rel-8/9 PHR. So a method to configure a UE to use the new PHR format is needed. Here we propose that an eNB should send a RRC message to indicate a UE to use the new PHR format.

Proposal 4b:  An eNB configures a UE to use the new PHR format by RRC message. The detail of RRC message is FFS.
2.3 UE Power Headroom Report

If RAN2 decides to include per UE PHR or other information, e.g, MPR, in the PHR MAC CE, a simple way is to append the information in the end of MAC CE which we proposed in the above sessions.  Examples are shown below:
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Fig. 4 PHR examples for appending per UE PHR in the end of MAC CE
Proposal 5: If RAN2 decides to report per UE PHR, the UE PHR is appended in the end of MAC CE.
3 Conclusion

In this contribution, we analyze the MAC formats for two alternatives, reporting for all configured CCs and reporting for only scheduled CCs.
In the case of reporting for all configured CCs, we have the following proposals:

Proposal 1a: In the case of reporting PHR for all configured/activated CCs, MAC sub-header for PHR only consists of R/R/E/LCID.
Proposal 2a:  The LCID for MAC sub-header of PHR in Rel-10 is kept as the same as in Rel-8/9, i.e., we do not need a new LCID for PHR in Rel-10.
Proposal 3a: In the case of reporting PHR for all configured/activated CCs, MAC CE consists of PHR of each configured CC according to the CC ID order, i.e., Type 1 PHR of Pcell, Type 2 PHR of Pcell, PHR of Scell1 and so on. 
In the case of reporting for only scheduled CCs, we have the following proposals:

Proposal 1b: In the case of reporting PHR for only scheduled CCs, MAC sub-header for PHR only consists of R/R/E/LCID.
Proposal 2b:  The LCID for MAC sub-header of PHR in Rel-10 is kept as the same as in Rel-8/9, i.e., we do not need a new LCID for PHR in Rel-10.
Proposal 3b: In the case of reporting PHR for only scheduled CCs, MAC CE includes the bit map to indicate which UL CC the PH value is associated with. 

Proposal 4b:  An eNB configures a UE to use the new PHR format by RRC message.
For per UE PHR, we also have the following proposal:
Proposal 5: If RAN2 decides to report per UE PHR, the UE PHR is appended in the end of MAC CE.
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