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1	Introduction
In this contribution, two essential issues for corrections / clarifications are described: 
· In section 2, correction to CBG based PUSCH re-transmission with the new out-of-order CBG re-transmission UE capability (including corresponding draft CRs).
· In section 3, clarification to PHR calculation and UE power scaling in combination with UL cancelation indication (as a RAN1 conclusion). 
[bookmark: _Toc415085486][bookmark: _Toc503902285]2	Correction to re-transmission of CBG based PUSCH with cancellation (incl. draft CR)   
In RAN1#102-e, RAN1 was not able to find any solution to CBG based PUSCH re-transmission (neither in the maintenance session nor in the UE feature discussions). But during RAN#89-e, based on the input document RP-201877 the following has been agreed as part of email thread [89E][15][UE_features] on the RAN reflector: 
Regarding RP-201877 the following conclusion is made (copied from section 4.3)
Moderator conclusion: Introduce a new FG "Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission". Details are to be finalised by RAN1 and RAN2.

Where in RP-201877 the following new UE capability has been proposed: 
	11. 
NR_L1enh_URLLC
	11-12
	Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission
	Support CBG-based re-transmission(s) of a TB in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has not been transmitted before and it is not scheduled in the same UL grant that includes CBG#N.
	5-25
	Yes
	N/A
	 
	Per UE
	N/A
	N/A
	 
	A UE supporting 5-25 shall support CBG-based retransmission(s) with cancelled initial PUSCH transmission if the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB only if CBG #N-1 has been transmitted before or it is scheduled in the same UL grant that includes CBG#N.
	Optional with capability signaling 



First of all, we are fine with the FG proposal in RP-201877, except that we do not see a need for the note here as this scheduling restriction for a UE not capable for out-of-order CBG based re-transmission should be captured as a related scheduling restriction in 38.214 Sec. 6.1.5.2 directly.  
And then secondly, there is a need to capture something in the RAN1 specifications for a UE not supporting this UE capability, i.e. handling of ‘in-order’ CBG based re-transmission operation that in RP-201877 is included as a FG note. Looking at where to capture this, clearly the best place would be 38.214 Sec. 6.1.5.2 where already now CBG based PUSCH transmission is handled. Therefore, we propose to include Option 1a for UEs not supporting the new capability to Sec. 6.1.5.2. 
Proposal 2.1: RAN1 to endorse the FG description for CBG based re-transmission in RP-201877 is to be endorsed by RAN1, except the note which should be captured in 38.214 directly, i.e. 
	11. 
NR_L1enh_URLLC
	11-12
	Out-of-order CBG-based re-transmission(s) with cancelled initial PUSCH transmission
	Support CBG-based re-transmission(s) of a TB in case the initial PUSCH transmission was cancelled and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has not been transmitted before and it is not scheduled in the same UL grant that includes CBG#N.
	5-25
	Yes
	N/A
	 
	Per UE
	N/A
	N/A
	 
	A UE supporting 5-25 shall support CBG-based retransmission(s) with cancelled initial PUSCH transmission if the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB only if CBG #N-1 has been transmitted before or it is scheduled in the same UL grant that includes CBG#N.
	Optional with capability signaling 




Proposal 2.2: Endorse the following draft CR to TS 38.214 Sec. 6.1.5.2 to out-of-order CBG based PUSCH scheduling restrictions for UEs not supporting out-of-order CBG-based PUSCH re-transmission (added green text to be shown as track changes in the final CR)
Draft CR
	CR-Form-v12.0

	[DRAFT] CHANGE REQUEST

	

	
	38.214
	CR
	-
	rev
	-
	Current version:
	16.3.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
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	Clarify, that a UE not supporting the new Rel-16 UE capability out-of-order CBG based PUSCH re-transmission is not expected to be scheduled by the gNB for out-of-order CBG based PUSCH re-transmission accordingly. 
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[bookmark: _Toc11352153][bookmark: _Toc20318043][bookmark: _Toc27299941][bookmark: _Toc29673215][bookmark: _Toc29673356][bookmark: _Toc29674349][bookmark: _Toc36645579][bookmark: _Toc45810624][bookmark: _Toc52457834]6.1.5	Code block group based PUSCH transmission
[bookmark: _Toc11352154][bookmark: _Toc20318044][bookmark: _Toc27299942][bookmark: _Toc29673216][bookmark: _Toc29673357][bookmark: _Toc29674350][bookmark: _Toc36645580][bookmark: _Toc45810625][bookmark: _Toc52457835]6.1.5.1	UE procedure for grouping of code blocks to code block groups
If a UE is configured to transmit code block group (CBG) based transmissions by receiving the higher layer parameter codeBlockGroupTransmission in PUSCH-ServingCellConfig, the UE shall determine the number of CBGs for a PUSCH transmission as 

,
where N is the maximum number of CBGs per transport block as configured by maxCodeBlockGroupsPerTransportBlock in PUSCH-ServingCellConfig, and C is the number of code blocks in the PUSCH according to the procedure defined in Clause 6.2.3 of [5, TS 38.212].



Define , , and .





If , CBG m, , consists of code blocks with indices . CBG m, , consists of code blocks with indices .
[bookmark: _Toc11352155][bookmark: _Toc20318045][bookmark: _Toc27299943][bookmark: _Toc29673217][bookmark: _Toc29673358][bookmark: _Toc29674351][bookmark: _Toc36645581][bookmark: _Toc45810626][bookmark: _Toc52457836]6.1.5.2	UE procedure for transmitting code block group based transmissions
If a UE is configured to transmit code block group based transmissions by receiving the higher layer parameter codeBlockGroupTransmission in PUSCH-ServingCellConfig, 
-	For an initial transmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE may expect that the CBGTI field indicates all the CBGs of the TB are to be transmitted, and the UE shall include all the code block groups of the TB.
-	For a retransmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE shall include only the CBGs indicated by the CBGTI field of the scheduling DCI. 
-	For a UE not supporting out-of-order CBG-based PUSCH re-transmission, the UE is not expected to be scheduled for a retransmission of a CBG m, m>0, in a TB as indicated by the New Data Indicator field and CBGTI field of the scheduling DCI unless CBG m-1 for that TB has been transmitted before or is scheduled by the same scheduling DCI. 
A bit value of 0' in the CBGTI field indicates that the corresponding CBG is not to be transmitted and 1' indicates that it is to be transmitted. The order of CBGTI field bits is such that the CBGs are mapped in order from CBG#0 onwards starting from the MSB.
<omitted text>


3 Clarification on UE PHR calculation and power scaling behavior in case of UL cancelation
At RAN1#102-e, there had been discussions on how the UL CI operation affects the power scaling (i.e. transmission power reduction, Sec. 7.5 of 38.213) and PHR calculation (Sec. 7.7 of 38.213) in combination with the related UE determination of Pcmax in 38.101. 
The problem that has been identified (especially for the PHR calculation) is that the UE that is triggered for PHR reporting may not be able to calculate the PHR based on an UL CI received later on. The related summary of the email discussions can be found in the moderator/FL summary in Sec, 2.2 of R1-2007208. The following two last two moderator proposals are copied here for reference: 
Proposed conclusion (updated)
· In case of UL CA, UE is not required to re-calculate the PHR or power scaling due to the impact of UL cancellation indication.
· TBD spec impact
· In case of UL CA, after detecting an UL grant scheduling an PUSCH carrying PHR, UE does not consider any UL CI detected later than the UL grant for the PHR calculation
· TBD spec impact

Proposed conclusion (further update based on comment from Apple):
· In case of UL CA,
· If a UL CI is detected before an UL grant scheduling an PUSCH carrying PHR, PHR calculation takes into account the impact of UL CI.
· Otherwise, the UE does not consider the impact of the UL CI for the PHR calculation
· In case of UL CA,
· If a UL CI is detected before an UL grant scheduling an PUSCH, power scaling takes into account the impact of UL CI.
· Otherwise, the UE does not consider the impact of the UL CI for the power scaling
Two question to be answered for PHR and power scaling had been discussed:
· Is specification change needed or would be e.g. a related RAN1 conclusion sufficient?
· What is the intended UE behaviour?

First, as discussed in the last meeting, we do not see a need to capture this in the specifications – i.e. a related RAN1 conclusion is sufficient. Nevertheless, if the group would still see a need to capture the related clarifications in the specifications, then we would suggest capturing this in the UL CI section (i.e. clause 11.2A of 38.213) and not in the PHR and power scaling descriptions, to have all UL CI related aspects in one place. 

Observation 3.1: A related RAN1 conclusion clarifying impact of UL CI on PHR calculation and power scaling seems to be sufficient. If nevertheless something is to be captured in the specifications, then it should be captured in clause 11.2A of 38.213 together with all the other UL CI procedures. 

Moreover on the UE behavior, we do acknowledge the issue for the PHR calculation but would like to note here that we should not talk about ‘PHR re-calculation’ (as in the earlier discussed proposals during RAN1#102-e) as there is no PHR calculation timeline defined in the first place. Thus, it will not be possible to define when a ‘re-calculation’ would be happening. UE / chipset vendors pointed out that at least when the UL CI is received before the PHR or PUSCH trigger, there should be not an issue for the UE to take the UL CI into account. Therefore, we are more leaning towards the way the 2nd updated FL proposal (based on Apple comments) is described. 
Having said that, we think that the 2nd updated FL proposals still needs to consider a few more things: 
· Clearly, if the UL CI has been received before the UL grant scheduling PUSCH with PHR or the UL grant scheduling PUSCH / SRS, the UE should take the UL CI into account. 
· The 1st sub-bullet would need to be further generalized for the power scaling case, as the power scaling equally applies also to PUCCH / SRS transmissions (i.e. dynamic PDSCH / DL assignment defining the PUCCH) – but we are fine with the general intention here. 
· The formulation of ‘detected before’ is a bit unclear. It may be good to be more precise in a way to define this based on the ending symbol of the PDCCH here (as the UE processing order of different PDCCH/DCIs is up to UE implementation). Therefore, it would maybe be good to say the PDCCH carrying the UL CI is not ending later than the PDCCH of the DCI scheduling the UL transmission. In the UL CI section (11.2A of 38.213), there is already a similar text on the timing of the UL CI message, which could be logically re-used here. 
· But the 2nd sub-bullet ‘Otherwise, the UE does not consider the impact of the UL CI…’ is clearly too restrictive, as UL transmissions not scheduled dynamically e.g. SP-CSI on PUSCH, CG-PUSCH or PUCCH carrying SPS PDSCH HARQ-ACK only, the UE would not take the UL CI into account at all even though there may be still plenty of time for the UE to do so (e.g. if the UE hasn’t even started the processing of the related UL transmission at all yet). Therefore, we think that the otherwise statement should be that it is up to UE implementation in a way that the UE is not required to take this into account (i.e. depending on UE implementation and/or timing, the UE may or may not take this into account). 
Based on the discussions here, we basically propose some changes to the latest proposed conclusion with the following changes (for easier traceability, related clean proposal in Proposal 3.1 below): 
Proposed conclusion (further update based on comment from Apple):
· In case of UL CA,
· If a UL CI is detected before the last symbol of the PDCCH reception providing DCI format 2_4 is earlier than the last symbol of a PDCCH reception providing an UL grant scheduling an PUSCH carrying PHR, PHR calculation takes into account the impact of UL CI the received DCI format 2_4.
· Otherwise, the UE is does not required to consider the impact of the UL CI received DCI format 2_4 for the PHR calculation
· In case of UL CA,
· If a UL CI is detected before the last symbol of the PDCCH reception providing DCI format 2_4 is earlier than the last symbol of a PDCCH reception providing an UL grant DCI scheduling an UL transmissionPUSCH, power scaling of the UL transmission takes into account the impact of UL CI the received DCI format 2_4.
· Otherwise, the UE is does not required to consider the impact of the UL CI received DCI format 2_4 for the power scaling

Proposal 3.1: RAN1 to draw the following RAN1 conclusion to solve the issue of UL CI impact on PHR calculation and UL power scaling: 
· In case of UL CA,
· If the last symbol of the PDCCH reception providing DCI format 2_4 is earlier than the last symbol of a PDCCH reception providing an UL grant scheduling an PUSCH carrying PHR, PHR calculation takes into account the impact of the received DCI format 2_4.
· Otherwise, the UE is not required to consider the impact of the received DCI format 2_4 for the PHR calculation.
· In case of UL CA,
· If the last symbol of the PDCCH reception providing DCI format 2_4 is earlier than the last symbol of a PDCCH reception providing a DCI scheduling an UL transmission, power scaling of the UL transmission takes into account the impact of the received DCI format 2_4.
· Otherwise, the UE is not required to consider the impact of the received DCI format 2_4 for the power scaling.
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