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Discussion/Decision
1 Introduction

In this contribution, details on triggers for Type 1 PHR and for Type 2 PHR are discussed. 

2 Discussion
Triggers for Type 2 PHR
Previous meeting’s agreement shown below cast two open questions as highlighted in the green.

	Agreements:

Scell:

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

Pcell:

2. 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.

3. 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

Following cases are kept FFS:

4. If parallel PUCCH&PUSCH allocation is supported, if there is only PUSCH transmission on the Pcell in this TTI:
a) Type 1 & Type2
b) Only Type 1

5. If parallel PUCCH&PUSCH allocation is supported, if there is only PUCCH transmission on the Pcell in this TTI:
a) No PHR for Pcell
b) Type 1 & Type 2


- assume zero power for PUSCH or some virtual PUSCH format ?

c) Only Type 2 



- assume zero power for PUSCH or some virtual PUSCH format ?


In our understanding the open issues are made based on the assumption that Type 2 PHR has its own triggers (i.e. Type 1 PHR triggering and Type 2 PHR triggering is checked independently). However, if Type 1 PHR and Type 2 PHR are always triggered together, the answers for the questions are obvious. For the first question (bullet 4), the answer is that regardless of whether there is PUCCH transmission or not, Type 2 PHR will be triggered if Type 1 PHR is triggered. For the second case (bullet 5), regardless of whether there is PUSCH transmission or not, Type 2 PHR will be triggered if Type 1 PHR is triggered. The format used in case of no PUSCH transmission on the PCell is the virtual format as like any other PH for non-transmitting CC. Real format will be used if there is PUSCH transmission in PCell. Hence the questions are self-explanatory from the other principles that have been made or will be made. 

The question is whether existing Type 1 PHR triggers are enough for Type 2 PHR handling or not. If not enough, we should define independent triggers for Type 2 PHR and open questions of bullet 4 and bullet 5 should be answered. Type 1 PHR is triggered upon; 

· Periodic PHR timer expiry

· dl-pathloss change

· PHR function configuration/reconfiguration

Since the basics of type 1 PHR and type 2 PHR are same, there seems no clear motivation to introduce additional triggers. One may wish to trigger type 2 PHR less frequently by setting e.g. periodic timer longer or by setting dl-pathloss change larger for Type 2 PHR. It makes some sense since type 1 PHR may be triggered because of SCell’s pathloss change. However, the benefit seems not justifying the costs. The first cost is that the open issues of bullet 4 and bullet 5 should be answered which may be more complicate than appear. The second cost is that separate sub-header and LCID is required for type 2 PHR. At the expense of such costs, the only benefit is that Type 2 PHR could be sent less frequently, which is equivalent to saving 1 byte that is achieved when type 2 PHR transmission is skipped. But the saving seems well nullified by the increased overhead of separate MAC sub-header. 
The third trigger which acts upon PHR function configuration/ reconfiguration is controversial. The configuration /reconfiguration of type 1 PHR function and of type 2 PHR function may be independent events; hence type 2 PHR should be triggered upon type 2 PHR configuration/reconfiguration. The question of “at which point of time type 2 PHR is configured or reconfigured” can be answered in the future when the signaling detail of PHR configuration is settled down. It is proposed to agree on the principle that when type 2 PHR function is configured or reconfigured, type 2 PHR is triggered. The detail should be discussed further later.
Proposal 1: Type 2 PHR is triggered when Type 1 PHR is triggered.

Proposal 2: Type 2 PHR is triggered when Type 2 PHR function is configured or reconfigured.
Triggers for Type 1 PHR
Last meeting stage 2 level agreements on type 1 PHR trigger were made as below.

	Agreement:

1) 
When PHR report is triggered, PHR is reported for all configured CC's. 


-  FFS if further restricted by UL CC activation 


-  FFS how we define a virtual/ref format

FFS if the network should further be able to restrict the PHR reporting by excluding PHR reporting for certain CC's.


It is clear that all CC’s PHs will be reported when periodic timer expires. The question is how to model dl-pathloss change trigger. There are two possible approaches.  

· Approach 1: PHR is triggered when DL pathloss of any (configured or activated) cells changes more than dl-pathlossChange. 

· Approach 2: PHR is triggered when DL pathloss of a preconfigured cell (e.g. PCell) changes more than dl-pathlossChange. 
With the approach 1, PHR will be triggered dominantly by a single cell (which is in the highest frequency band). However UE is required to keep tracks of the latest value of all cells’s pathloss. It may not be a big problem but no real benefit is seen from this configuration.
With the approach 2, UE keeps track of only a predefined cell for triggering evaluation. This may result in a Scell’s suffering from the delayed PH reporting. However, network can configure dl-pathlossChange to lower value if it is really a problem.

Proposal 3: PHR is triggered when DL pathloss of a preconfigured Cell (ffs if fixed to PCell) changes more than dl-pathlossChange.

The next open issue is whether certain CCs can be restricted from the reporting. Having agreed to the principle last meeting that PHR function is per UE, the baseline would be no restriction. However if we agree to define UL CC activation/deactivation as well, reporting PHs for deactivated UL CCs does not make sense. Even though the simplicity is generally more appreciated than the efficiency, excluding deactivated UL CCs from PHR reporting seems fairly simple. 
One may concern that enabling/disabling PHR of SCell may introduce uncertainty of the size of PHR. The concern can be addressed by using L field in the PHR MAC CE. 

By having agreed to trigger Type 1 PHs altogether, there are certain concerns on overhead. The size of PHR MAC CE could be 6 ~ 17 byte in the worst case (that is not an extreme case though) if all configured CC’s type 1 PHs are triggered together. The overhead could be reduced if the PH is reported only for activated cells. 
Except this restriction, we don’t see any particular need to further restrict a certain CC from reporting.

Proposal 4: When PHR is triggered, type 1 PHs of all activated CCs are reported.
Another open issue from the last meeting is whether the prohibit timer is per UE or per CC. Given the agreement that type 1 PHRs are triggered all together, there seems no value in running prohibit timer per CC. 
Proposal 5: A single prohibit timer runs for a UE.

Combining proposal 5 with proposal 3, the consequence is proposal 6.

Proposal 6: When the prohibit timer expires, the path loss of a preconfigured cell has changed more than dl-pathlossChange, and the UE has UL resource for new transmission, PHR is triggered.
3 Conclusion
Following proposals are made in the contribution.

Proposal 1: Type 2 PHR is triggered when Type 1 PHR is triggered.

Proposal 2: Type 2 PHR is triggered when Type 2 PHR function is configured or reconfigured.

Proposal 3: PHR is triggered when DL pathloss of a preconfigured Cell (ffs if fixed to PCell) changes more than dl-pathlossChange.

Proposal 4: When PHR is triggered, type 1 PHs of all activated CCs are reported.

Proposal 5: One prohibit timer runs for a UE.
Proposal 6: When the prohibit timer expires, the path loss of a preconfigured cell has changed more than dl-pathlossChange, and the UE has UL resource for new transmission, PHR is triggered.
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