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Introduction
In NR-U, a listen before talk (LBT) operation may need be performed prior to any transmission. We have discussed PHR aspects in this paper.
[bookmark: _Ref525832169]Discussions
[bookmark: _Toc524959448]In the RAN2#107bis, RAN2 has discussed the PHR issues raised in [1], and made below agreement
=>	RAN2 acknowledges that with current framework the gNB will not be aware whether the UE transmitted type 1 or type 3.   FFS if and how we address it

Based on the discussions, RAN2 has also decided to send a LS to RAN1 [2]. RAN1 is asked to confirm the issue and propose the solution to address the issue if the issue is confirmed.  RAN1 has provided reply in RAN1#99 [3]. In the reply, RAN1 has highlighted that
RAN1 considers the PHR problem is not limited to the case described, and that a solution that is limited to RAN1 (e.g. by fixing the PH report Type to Type 1) is not resolving the issue for what kind of RB allocation the PH report was generated. Therefore it is RAN1's understanding that a solution for the issue is preferably developed in RAN2.
Based on RAN1 reply, RAN1 leaves RAN2 to develop the solution. Considering there is only 1 meeting left for RAN2, we think RAN2 need to re-study whether the issue is relevant for Rel-16. We express our views in this paper.
In [1], it was stated that:
When Autonomous uplink (AUL) for unlicensed access in NR (NR-U) is used, e.g. UE transmitting on configured grant resources, the gNB might not be able to determine when an UL transmission/TB was initially generated due to potential LBT failures. 
As described in the above texts, the PHR MAC CE in a MAC PDU may be blocked due to occurrence of LBT failures. The issue was also discussed in the RAN2#105bis, and RAN2 had made below agreement 
For BSR/PHR transmitted on configured grant, it is up to the implementation of the UE to handle the content of BSR/PHR.

[bookmark: _Toc23190930][bookmark: _Toc23843880][bookmark: _Toc23939499][bookmark: _Toc23972666][bookmark: _Toc24028464][bookmark: _Toc24028551][bookmark: _Toc24028834][bookmark: _Toc24028881][bookmark: _Toc24028925][bookmark: _Toc24047923][bookmark: _Toc24047965][bookmark: _Toc29991989][bookmark: _Toc32495153][bookmark: _Toc32520224][bookmark: _Toc32521211]It was already concluded in the RAN2#105bis that it is up to UE implementation to handle the content of a PHR MAC CE which is blocked by the LBT failures.
RAN2 doesn’t think the issue is major therefore, it is enough to leave for UE implementation to handle the PHR content, as for the BSR case.  In other words, there may be ambiguity of PHR time reference (i.e., when the PHR was generated) between the UE and the gNB. It is considered to be minor by RAN2, since the ambiguity may just affect few scheduling opportunities. The gNB can get updated information via subsequent PHR reports. Therefore, it is unnecessary to reopen the issue in RAN2 which just adds unnecessary efforts to both RAN1 and RAN2.
[bookmark: _Toc23190931][bookmark: _Toc23843881][bookmark: _Toc23939500][bookmark: _Toc23972667][bookmark: _Toc24028465][bookmark: _Toc24028552][bookmark: _Toc24028835][bookmark: _Toc24028882][bookmark: _Toc24028926][bookmark: _Toc24047924][bookmark: _Toc24047966][bookmark: _Toc29991990][bookmark: _Ref32396945][bookmark: _Ref32495095][bookmark: _Toc32495154][bookmark: _Toc32520225][bookmark: _Toc32521212]The ambiguity issue of determination of PHR time reference due to LBT failures is minor.
In [1], it was further stated that 
The problem is even more pronounced for the SUL case, i.e. UE is configured with two UL carriers for a serving cell, since gNB needs to know when the PHR was generated in order to determine the PHR type conveyed in the PHR MAC CE, i.e. whether type 1 or type 3 PHR is reported in PHR MAC CE. 
The SUL carrier was introduced in NR Rel-15 to enhance the UL coverage, since there can be mismatch between UL and DL for a NR cell at high frequency. A NR cell has a SUL carrier plus a NR UL carrier. The SUL carrier is supposed to be a low frequency carrier. 
The UE may transmit uplink control signals on one UL carrier while the UL data transmission is performed on another UL carrier. For instance, the UE may transmit SRS signals on one UL carrier while PUSCH on another carrier at the same time. For a primary cell, it cannot be configured with SRS only, the UE always reports Type 1 PHR for the Primary cell therefore there is no confusion of PHR type for the PCell. This has been captured in NR Rel-15.
[bookmark: _Toc23190932][bookmark: _Toc23843882][bookmark: _Toc23939501][bookmark: _Toc23972668][bookmark: _Toc24028466][bookmark: _Toc24028553][bookmark: _Toc24028836][bookmark: _Toc24028883][bookmark: _Toc24028927][bookmark: _Toc24047925][bookmark: _Toc24047967][bookmark: _Toc29991991][bookmark: _Toc32495155][bookmark: _Toc32520226][bookmark: _Toc32521213]In NR Rel-15, for the PCell, the UE always reports Type 1 PHR according to the existing PHR MAC CE format, therefore there is no confusion of PHR type for the PCell.
It is unlikely that SUL carrier needs to be configured for an SCell.  The SUL carrier is designed to increase the UL coverage for an NR UL carrier at high frequency region to be comparable with that of the DL carrier. An NR cell at low frequency band can be deployed as a primary cell for CA or DC to compensate the UL coverage for a UE. Therefore, we consider the issue of PHR type confusion due to LBT failures is unlikely to occur for an SCell. In any case, even if the SUL carrier is configured for an SCell, the PHR ambiguity due to LBT failures may just be sporadic, as highlighted in Observation 2, and effects in link adaptation may just be minor.
[bookmark: _Toc15465839][bookmark: _Toc16702848][bookmark: _Toc16786492][bookmark: _Toc16789249][bookmark: _Toc16803876][bookmark: _Toc21011977][bookmark: _Toc21032543][bookmark: _Toc21032557][bookmark: _Toc21034387][bookmark: _Toc23190933][bookmark: _Toc23843883][bookmark: _Toc23939502][bookmark: _Toc23972669][bookmark: _Toc24028467][bookmark: _Toc24028554][bookmark: _Toc24028837][bookmark: _Toc24028884][bookmark: _Toc24028928][bookmark: _Toc24047926][bookmark: _Toc24047968][bookmark: _Toc29991992][bookmark: _Toc32495156][bookmark: _Toc32520227][bookmark: _Toc32521214]The usage of SUL carrier for an SCell is most often not essential for the system perfomances and in any case, as observed in Observation 2, the PHR ambiguity issue might just be occasional.
Therefore, we think it is unnecessary to discuss the PHR issues in Rel-16 considering very limited time scope. We make below proposal accordingly.
[bookmark: _Toc4168071][bookmark: _Toc4414381][bookmark: _Toc4499411][bookmark: _Toc7598595][bookmark: _Toc7709460][bookmark: _Toc7735894][bookmark: _Toc15465841][bookmark: _Toc15466021][bookmark: _Toc16702850][bookmark: _Toc16786494][bookmark: _Toc16789251][bookmark: _Toc16803878][bookmark: _Toc20747797][bookmark: _Toc21011979][bookmark: _Toc21032545][bookmark: _Toc21032559][bookmark: _Toc21034389][bookmark: _Toc23190934][bookmark: _Toc23843886][bookmark: _Toc23939508][bookmark: _Toc23972674][bookmark: _Toc24028471][bookmark: _Toc24028558][bookmark: _Toc24028841][bookmark: _Toc24028888][bookmark: _Toc24028930][bookmark: _Toc24047928][bookmark: _Toc24047970][bookmark: _Toc29991994][bookmark: _Toc32495157][bookmark: _Toc32520228][bookmark: _Toc32521215]The ambiguity issues for PHR time reference and PHR type due to LBT failures are not addressed in Rel-16.
[bookmark: _Toc524959454]
[bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079]Conclusion
Based on the discussion in section 2 we observe and propose the following:
Observation 1	It was already concluded in the RAN2#105bis that it is up to UE implementation to handle the content of a PHR MAC CE which is blocked by the LBT failures.
Observation 2	The ambiguity issue of determination of PHR time reference due to LBT failures is minor.
Observation 3	In NR Rel-15, for the PCell, the UE always reports Type 1 PHR according to the existing PHR MAC CE format, therefore there is no confusion of PHR type for the PCell.
Observation 4	The usage of SUL carrier for an SCell is most often not essential for the system perfomances and in any case, as observed in Observation 2, the PHR ambiguity issue might just be occasional.
Proposal 1	The ambiguity issues for PHR time reference and PHR type due to LBT failures are not addressed in Rel-16.
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