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1. Introduction

This paper aims to trigger the email discussion for introduction of P bit for Single Entry PHR in R16.
· [AT109bis-e][042][NR16 Other] P bit for Single Entry PHR (OPPO)

Scope: Treat papers above on P bit for Single Entry PHR
Wanted Outcome: Agreed-in-principle CRs

Deadline: April 28 0700 UTC
2. Discussion 
In RAN4 LS [1], RAN4 found the inconsistency for the P bit between single entry PHR MA CE and multiple entry PHR MAC CE. RAN4 also said that it is up to RAN2 to decide whether the introduction of “P” bit in single entry PHR MAC CE is necessary or not.

In [4], the necessary to introduce the “P” bit in single entry PHR MACE is discussed and some observations are provided:

Obervation 1: LTE PHR MAC CE only includes one single PH field even though the P-MPR is supported since R10 in LTE.

Observation 2: The PCMAX,f,c is included in NR single entry PHR MAC CE compared with PHR MAC CE in LTE and NR single entry PHR MAC CE is used for one serving cell case.

Observation 3: the UE will report the UE power class in UE capability container in NR.

Observation 4: The maximal value of A-MPR and MPR are under control of the network.

Observation 5: The “P” bit is not essential from RAN4 perspective and gNB perspective.

Observation 6: The gNB will identify the “P” bit or R bit according to the UE release version or UE capability indication if the “P” bit is captured in single entry PHR MAC CE since R16.

Based on the observation, the network will know if the P-MPR is applied or not if the power reduction is enough high. If P-MPR is applied and power reduction is not high, it is not desirable for the network to know it. The “P” bit is not essential from RAN4 perspective. So, it is proposed that “P” bit is not introduced [2,4]
In [3], it proposed to introduce the “P” bit in single entry PHR MAC CE.

Question 1: Do you agree that the “P” bit is not introduced in current single entry PHR MAC CE?

	Company
	Yes or NO
	Comment, if any

	OPPO
	Yes 
	The network will know if the P-MPR is applied or not if the power reduction is enough high. If P-MPR is applied and power reduction is not high, it is not desirable for the network to know it. The “P” bit is not essential from RAN4 perspective.

	Nokia
	No
	Disagree with the observations. If the above statement is true, why did we have it for multiple entry PHR then, the logic should be the same. RAN4 only specified the maximal allowed A-MPR, but the actual value the UE applies is unknown to the NW.

	Intel
	FFS
	We understand that RAN4 bought up this issue with respect to MPE discussion. Therefore, we can wait until RAN4 finish MPE related discussion. If there is no new MAC CE reporting for MPE, it would be useful to add P-bit in single PHR MAC CE. Otherwise, there is no much big need to introduce it.  

	Ericsson
	No
	Disagree with the observations. The P-bit is required to have the actual value known to the network. We think the summary is biased towards not having the P-bit as the analysis in [2, 4] are not sufficiently recognized. 

	HW
	
	P-MPR can be applied to CA and non-CA case since R10, and it is beneficial for UE to report P bit in non-CA case for NW to distinguish if power management is applied for better estimation of the link budget. It should be common sense from R10 and the reason why P bit was excluded is mainly due to missing of Pcmax. But it is worthy to mention that RAN4 is still discussing enhancements to P-MPR beyond P bit that may further impact the PHR format and we understand they would be on the basis of P bit indication. So we think we should at least include the P bit in single entry PHR in R16 and keep the format open to additional inputs.

	Apple
	No
	Disagree with the observations. Currently the absence of the P-bit in the single entry PHR MAC CE prevents a UE from reporting that it has applied power back-off (e.g. due to the boxy proximity sensor input) in certain configuration cases; and thus, the network is not aware about the reason for it. 

	vivo
	No
	We see some benefit of using the “P” bit also in the single PHR MAC CE. Regarding the MPE discussion in RAN4, we consider that if the reserved bits in the current PHR MAC is reused for the report of the P-MPR, we would anyway needs to introduce the P bit. 

	LG
	Yes, but
	We have similar understanding with Intel. Currently, P bit is not essential. However, RAN4 discusses about MPE in FR2 considering P bit and Power backoff level, and RAN2 may be asked to change PHR MAC CE format depending on RAN4 decision. Therefore, we think it would good to wait RAN4 progress.

	MediaTek
	
	We share same view with Intel.

	Lenovo
	No
	Share Nokia’s view

	DOCOMO
	No
	Share Nokia’s view


Summary: there are 3 company think we can postpone the issue until receive further inputs from RAN4. There are 7 companies agree to add the P bit in single entry MAC CE. 
Question 2: If the answer of Question 1 is NO, do you agree the “P” bit is introduced for single entry PHR MAC CE from R16?

	Company
	Yes or NO
	Comment, if any

	OPPO
	Yes 
	

	Nokia
	Yes
	

	Ericsson
	Yes
	

	HW
	Yes
	Can be revisited once RAN4 has additional inputs.

	Apple
	Yes
	

	vivo
	Yes
	

	Lenovo
	Yes
	

	DOCOMO
	Yes
	


Summary: all most all the companies agree to introduce this change since R16.
Furthermore, another issue is how does a R16 gNB to decode the single entry PHR from R15 UE and R16 UE if we support to capture the “P” bit in single entry PHR MAC CE since R16.

Option 1: the gNB use the release version of the UE in UE capability container to identify that is “P” indication or “R” bit. It means the UE from R16 should implement the “P” bit in single entry PHR.

Option 2: the gNB use one UE capability indication in UE capability container to identify the “P” indication or “R” bit. 

Option 3: introduce a new LCID to identity the new single PHR MAC CE with P indication.
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Question 3: If the answer of Question 1 is NO, Which option do you prefer to address gNB decoding single entry PHR issue?

	Company
	Yes or NO
	Comment, if any

	OPPO
	Option 2 or 3
	

	Nokia
	Option 1
	No capability needed.

	Ericsson
	Option 1 or 2
	There is no need for a new LCID. 

	HW
	
	We understand R bit has no backward compatible issue from the NW side but it is more flexibility to introduce a UE capability signalling. Either works. But we think it is not critical to decide anything this meeting for capability signalling and suggest to postpone to next meeting to check if any further inputs from RAN4 on the P-MPR.

	Apple
	Option 1
	

	vivo
	Option 2
	Option 2 would be clean from the specification. One the other hand, maybe some UEs which do not support Rel-16 new feature at all still want to support the P bit. 

	MediaTek
	Option 2
	Share same view with HW and vivo that using capability signalling would be more flexible.

	Lenovo
	Option 1
	

	DOCOMO
	Option 1
	The gNB can identify that the UE supports this function once it receives the “P” indication with 1 even if the UE reports it with the capability. The gNB doesn’t need to identify whether the UE supports it but reports the “P” indication with “0” or the UE doesn’t support it. 


Summary: 5 companies agree option 1 and 4 companies agree option 2.
3. Conclusions

Based on the discussion above, there is two wayforwards for this topic.
WF1: agree the CR from Nokia [R2-2003010].
WF2: postpone and wait until RAN4 finish MPE related discussion.
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