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1
Introduction 
At last RAN2#71bis meeting some open issues on PHR MAC CE are still left as following:
1. What happens in CA, when only PCell is activated and no parallel PUCCH/PUSCH configured, is Rel-8 PHR reported?
2. New LCID is needed or not?

3. Should we use bitmap or cell index to make the PHR dynamic?
4. Do we need Type 1/Type2 indication?

5. Is explicit indication for virtual PHR needed?

And now LS from RAN1 [1] , [2] and RAN4 [3] show big progress is made. The main impact to PHR MAC CE design is to include Pcmaxc:

6. How to report Pcmaxc and what can be the possible optimization?

So it seems RAN2 can now finish the PHR MAC CE design. This paper try to discussion on these open issue and figure out the PHR MAC CE format at the end.
2 Discussion
2.1 Issue1/2: New LCID is needed or not?
It is not crystal clear whether legacy Rel8/9 PHR should be used when only PCell is configured and no parallel PUCCH/PUSCH configured. Our understanding is that legacy PHR format should be used. Otherwise under same configuration Rel10 UE will report the same PHR information but with a redundant Rel10 format compared to Rel8/9 UE. And there is also backward compatibility issue when Rel10 UE goes back to Rel8/9 network because from UE’s point of view there is no difference. So If Rel10 network want Rel10 UE to use new PHR format it has to indicate somewhere in the dedicated signaling to UE.
Then come to the issue whether new LCID is needed or not? Since the SCell configuration and/or PUCCH/PUSCH parallel is configured via RRC signaling there is no ambiguity for UE to report PHR once reconfiguration is finished. The only ambiguous period is during RRC reconfiguration procedure to change parallel PUCCH/PUSCH transmission itself. We think it is corner case that during that short period PHR is triggered and reported. eNB can do the reconfiguration in the middle of periodicity of PHR to avoid such unfortunate accident. And even if it occurs and eNB really cares about the PHR it can ignore the PHR and start scheduling in some conservative way. And after eNB receive next PHR everything can be recovered.
Proposal1: when only PCell is configured and no parallel PUCCH/PUSCH transmission is configured then legacy  PHR MAC format is used otherwise new PHR MAC format is used.
Proposal2: no new LCID is needed. 
2.2 Issue3: Should we use bitmap or cell index to make the PHR dynamic?
At last meeting PHR of deactivated SCell should not be reported. Some SCell identity information is needed to avoid possible un-synchronization about activation state between eNB and UE. At last meeting bitmap approach is agreed to activate or deactivate specific SCell. Since the activation/deactivation bitmap contain actually the status of the configured SCell, the activation/deactivation is synchronized every time one or more SCell is activated or deactivated. So the state synchronization depends on how frequent the activation/deactivation will be. If  it is done slowly then eNB and UE may take times to realize. For missed deactivation command, deactivation timer can be used. And for missed activation command, eNB will realize after few rounds of scheduling.  Since slow or quick activation/deactivation is up to eNB’s implementation, one better way is to include some SCell identity information. In RRC layer cell index has already been configured to UE, so it is quite natural to use bitmap instead of cell index itself. The main difference between bitmap approach and cell index approach is the signaling overhead. Assuming 8 bits bitmap is adopted and cell index is concatenated with other information then when the configured SCell is more than 3 then bitmap approach is better. Assuming cell index is not concatenated with other information then cell index approach will not be better than bitmap approach.
Proposal3: bitmap bit approach is agreed.
2.3 Issue4: Do we need Type 1/Type2 indication?
Once parallel PUCCH/PUSCH transmission is configured then type2 PHR is anyway reported in real or virtual way. The only ambiguity period is reconfiguration procedure where parallel PUCCH/PUSCH transmission is reconfigured. As indicated before it is quite rare PHR is triggered and reported during such short period. So we prefer not to introduce such indication. In addition the order of type1 and type2 can be fixed within MAC CE .e.g. type1 PHR of PCell is always ahead.
Proposal4: no type1/type2 indication is needed
2.4 Issue5:  Is explicit indication for virtual PHR needed?
The argument for issue5 is when UE misses one UL grant and eNB DTX detection fails at the same time. There is no requirement on eNB’s capability on DTX detection, however it seems we can’t ignore it completely. However if it is bit tricky for type2 PHR. Based on agreement of last meeting unless PUCCH and PUSCH are transmitted simultaneously, type2 PHR is “virtual” PHR:

	cases
	PUCCH transmission
	PUSCH transmission
	Type2 PHR
	Type1 PHR

	1
	Yes
	Yes
	Real
	Real

	2
	Yes
	No
	Virtual
	Virtual

	3
	No
	Yes
	Virtual
	Real

	4
	No 
	No 
	Virtual
	Virtual


Table 1

For case3 PUSCH is actually transmitted, so the reason for indicating whether it is virtual PHR disappears.  So it maybe proper to indicate whether reference PUSCH format is used or not.  
Proposal5: UE should indicate whether reference PUSCH format should be used or not
2.5 Issue6: How to report Pcmaxc and what can be the possible optimization?
From RAN1 LS [1] to include Pcmaxc for every single per CC PHR is the simplest and most flexible way. However if we look close to the reference format [2] and LS from RAN4 [3], some optimization on the MAC CE format can be done.
RAN4 indicate in Rel10 timeframe RAN4 is developing the core requirements for the following CA scenarios:

· Intra-band contiguous CA comprising of 2 DL CCs and 2 UL CCs:

· In this scenario, MPR takes into account the uplink transmission on all CCs. 

· Inter-band non-contiguous CA comprising of 2 DL CCs and 1 UL CC:

So in Rel10 timeframe Pcmaxc of SCell is most likely the same as PCell for those real PHRs. In case of these are real type1 and type2 PHR normally the Pcmxc corresponding to type1 (Pcmaxc_1) and Pcmxc corresponding to type2 (Pcmaxc_2) are different. So far it is not clear Pcmaxc will be the same to which Pcmaxc of PCell , if possible. Since type1 PHR of PCell is always there it seems reasonable to set Pcmaxc_1 as reference.
According to LS [2], MPR, A-MPR, ΔTc is 0 db for PUCCH (PUSCH) in case no parallel PUSCH(PUCCH) is transmitted. If no PUCCH is transmitted (case3 and 4), the Pcmaxc is the same for type1 and type2 PHR . So 1 bit is needed to indicate whether Pcmaxc of type2 PHR is the same to the Pcmax of type1 PHR.
Proposal6: the Pcmaxc of type1 PHR of PCell is used for comparison reference for type2 PHR and type1 PHR of SCell
Based on same reason the MPR, A-MPR, ΔTc is always 0 db for SCell when no PUSCH is transmitted. In that case the PHR of that SCell is subject to Pemax and Ppowerclass of that SCell. It seems not necessary to indicate the Pcmaxc anymore. For PCell, for case 4 in the table 1, it is also not necessary to report the Pcmaxc for the same reason for both type1/2 PHR. For case 2 in the table 1 Pcmaxc is not needed for type1 PHR. In this case PUCCH transmission only will not impact the power reduction so much. So we think reporting Pcmaxc can also be saved.
Proposal7: if PUSCH reference format is used then no Pcmaxc is reported .
2.6 PHR MAC CE:
Here is the PHR MAC CE based on aforementioned discussion. Pcmaxc is 6 bits according to Table 6.2.5-1 [4]. If RAN4 decide to extend the value range of Pcamxc, 1 bit more seems sufficient assuming 1db granularity. So still the MAC CE format in Figure1 can be applied since 2 bits are reserved: 
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Figure 1

C1~C4 is bitmap for SCell1~SCell4

V bit: whether reference PUSCH format is used or not. In case reference PUSCH format is used then no Pcamxc is reported.
S bit: if V is 0 i.e. no reference PUSCH format is used then S bit indicate whether Pcmaxc corresponding PHR is the same to the first PHR i.e. type1 PHR of PCell, if any. 
Proposal8: to agree on the PHR MAC CE in Figure1
4
conclusion

Proposal1: when only PCell is configured and no parallel PUCCH/PUSCH transmission is configured then legacy  PHR MAC format is used otherwise new PHR MAC format is used.
Proposal2: no new LCID is needed. 
Proposal3: bitmap bit approach is agreed.

Proposal4: no type1/type2 indication is needed

Proposal5: UE should indicate whether reference PUSCH format should be used or not
Proposal6: the Pcmaxc of type1 PHR of PCell is used for comparison reference for type2 PHR and type1 PHR of SCell
Proposal7: if PUSCH reference format is used then no Pcmaxc is reported

Proposal8: to agree on the PHR MAC CE in Figure1
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