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Introduction
The purpose of this e-mail discussion is to identify proper time units to replace NR units throughout the specs. The intended outcome is a TP and the deadline is Thursday 2017-11-09.
[bookmark: _Ref178064866]Discussion
At RAN2#99bis the following agreements were reached:
Some guidelines to keep in mind 
1. Use PRACH occasion in RACH procedure
2. TTI concept can still be used when needed.   Exact definition is FFS
3. Use PDCCH occasion in procedures when referring to the PDCCH monitoring. 
4. Subframes to refer to a 1 ms period, with 10 subframes aligned within radio frame boundaries

As basis for this discussion TS 38.321 version 1.0.1 r8, as distributed on the RAN2 reflector by the specification rapporteur 2017-10-27, is used as baseline. 
In the annex examples of how the rapporteur would like to implement the changes can be found. This is for illustration only. Based on the outcome of the e-mail discussion the rapporteur will update the text proposal. The rapporteur urges the companies to express their opinion in the tables provided and not in the text proposal in the annex. The text proposal will quickly become too messy otherwise.
Several contributions submitted for RAN2#99bis suggest treating each occurrence of "NR-UNIT" by itself instead of trying to come up with a term which would encompass all possible uses of "NR-UNIT". That said, there are some common uses. The rapporteur also believes all occurrences of NR-UNIT need to be treated one by one.
Common uses of "NR-UNIT"
In this section the most common uses of "NR-UNIT" are discussed.
Uses related to PDCCH
Several uses of NR-UNIT are related to PDCCH, e.g. the UE monitors PDCCH and triggers some action based on this, typically reception or transmission of data. The rapporteur proposes to replace NR-UNIT with "PDCCH occasion" in these cases. The understanding is that a "PDCCH occasion" corresponds to a time instance when the UE reads PDCCH. The exact definition of "PDCCH occasion" can be discussed.
Examples are:
-	"shall for each 'NR-UNIT' during which it monitors PDCCH"
becomes
-	"shall for each PDCCH occasion during which it monitors PDCCH"
-	Found in sections 5.3.1, 5.4.1, and 5.4.2.1.
-	"has been indicated/received for this 'NR-UNIT'"
	becomes
-	"has been indicated/received for this PDCCH occasion"
-	Found in sections 5.3.1, 5.3.2.1, and 5.4.2.1.
The complete text can be found in the annex.
[bookmark: _Toc497145148][bookmark: _Toc497145905]For uses of "NR-UNIT" which relates to PDCCH, replace "NR-UNIT" with "PDCCH occasion".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes but
	It can be even simplified to e.g. 'shall for each PDCCH occasionduring which it monitors PDCCH'?

	ZTE
	Agree to use PDCCH occasion, but have different view on the case "has been indicated/received for this NR-UNIT".
	For the case "has been indicated/received for this NR-UNIT", we think the NR-UNIT in this case should refer to the resources granted for data transmission (e.g. PUSCH or PDSCH), thus it is not proper to use “PDCCH occasion” in this case.

	 InterDigital
	Yes
	

	Nokia
	Yes
	

	Huawei
	Yes and No
	Firstly it may need to be clarified what is “one” PDCCH occasion and how to handle multiple CORSETS within one subframe.
For PDCCH monitoring activity in MAC, it is okay to use the term PDCCH occasion instead of NR-UNIT. But for the DL/UL data transfer, we share the similar view as ZTE that “for this NR-UNIT” shall refer to the time instance of actual PDSCH/PUSCH transmission, not PDCCH decoding.

	Qualcomm
	Agree
	In a few places, we’d suggest changing the phrase “has been indicated/received for this NR-UNIT” to “has been indicated/received in this NR-UNIT”

	MediaTek
	Yes
	Agree with ZTE. We ought to use PDSCH/PUSCH duration for DL/UL data transmission else the text doesn’t work with the definition of PDCCH occasion provided below.

	Intel
	Yes
	

	OPPO
	Yes
	We think the PDCCH occasion is a time instance (not a duration) when the UE STARTS to read PDCCH. So, tend to agree with Samsung’s comments.

	CATT
	Yes but
	… we agree with:
1) Samsung that “during which it monitors PDCCH” is no longer needed,
2) ZTE comments that replacing NR-UNIT with PDCCH occasion in “has been indicated/received for this NR-UNIT” is not appropriate.

	ITRI
	Yes
	

	vivo
	Yes
	We think we should keep the text of when/how to monitor PDCCH to avoid the unnecessary confusion (e.g. DRX). 

	LG
	Yes
	

	Xiaomi
	Yes
	



Rapporteur's comment: Almost all companies agree with the rapporteur, but ZTE provides a valuable comment (which is supported by some companies) which will be taken into account when updating the text proposal. To address the comment from ZTE the suggestion from the rapporteur is to remove "for this PDCCH occasion" in some places, (e.g. in section 5.3.2.1) as there is no specific HARQ Entity for a specific PDCCH occasion.

2>	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this PDCCH occsion.
becomes
2>	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity.
Some companies also propose to remove "during which it monitors PDCCH" but that might be necessary for DRX. When the UE is not in active time, it will not monitor PDCCH, even though the configuration of CORESETs says so. Keeping "during which it monitors PDCCH" may be redundant, but not erroneous so the rapporteur proposes to keep it for now.

Suggestions for definition of "PDCCH occasion".
	Company
	Suggested definition
	Comment

	Samsung
	The physical resourceswhere the MAC entityshall monitor PDCCH as defined in TS 38.211 [8];
or
The physical resources which correspond to CORESET of the MAC entity as defined in TS 38.211 [8].
	We understand that this corresponds to CORESET, and then the second suggestion might also be okay.

	ZTE
	PDCCH-occasion: Refers to a time duration on which the UE is required to monitor the PDCCH.
	The definition of “PDCCH occasion” can be given based on the existence of PDCCH resources on the time domain.


	InterDigital
	A time instance (e.g. one or more symbols) on which the MAC entity is configured to monitor the PDCCH
	

	Nokia
	The resources configured with CORESET during which the UE monitors PDCCH.
	

	Huawei
	Occasions where a UE should monitor PDCCH in time domain
	Detailed resource configuration for CORESET in terms of physical layer configuration, etc shall be invisible to MAC. MAC should only apply the duration of CORESET, i.e. PDCCH occasion for the timing of operation.

	Qualcomm
	A PDCCH occasion is a time domain resource corresponding to a configured search space during which UE needs to monitor PDCCH.
	

	MediaTek
	The time period when UE can monitor PDCCH.
	

	Intel
	PDCCH occasion refers to the time domain resources where UE is configured to monitor PDCCH.
	

	OPPO
	Define the PDCCH occasion in TS 38.321 as the start of a search space which uses resources in a specific CORESET.
PDCCH occasion is used instead of “NR-UNIT” or “TTI” when referring to a time point from which the UE is configured to start monitoring PDCCH, in TS 38.321.
	

	CATT
	Same as InterDigital
	Except maybe “(e.g. one or more symbols)”

	ITRI
	PDCCH occasion: Refers to a time duration on which the MAC entity is configured to monitor the PDCCH
	

	vivo
	Agree with InterDigital
	

	LG
	A subframe/slot/mini-slot that contains a PDCCH
	Whether it is subframe, slot, or mini-slot could be known by the UE based on the cell/BWP where the event happens.

	Xiaomi
	A time instance of PDCCH resources where the UE is required to monitor PDCCH
	



Rapporteur's comment: The proposal from Interdigital seems neat and to the point, and several other companies provide similar proposal. 
PDCCH occasion: A time duration (i.e. one or a consecutive number of symbols) during which the MAC entity is configured to monitor the PDCCH.
Uses related to the availability of UL resources
In sections 5.4.5 and 5.4.6 the use of NR-UNIT relates to the availability of UL resources.The rapporteur thinks that UL resources can be defined as "available" when they allow for transmission of a transport block something which happens at a specific time instance. Therefore, it should not be necessary to include the term "NR-UNIT" in this use.
Section 5.4.5
2>	if UL-SCH resources are available for a new transmission in this NR-UNIT:
Becomes
2>	if UL-SCH resources are available for a new transmission:
Section 5.4.6
-	phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true in this NR-UNIT for any of the activated Serving Cells of any MAC entity with configured uplink: 
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRcas specified in TS 38.101 [10]) for this cell has changed more than phr-dl-PathlossChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
becomes
-	phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources availablefor new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink: 
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRcas specified in TS 38.101 [10]) for this cell has changed more than phr-dl-PathlossChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
Section 5.8.3
1>	if the MAC entity has UL resources allocated for new transmission for this NR-UNIT:
Becomes
1>	if the MAC entity has UL resources allocated for new transmission:
The complete text can be found in the annex.
[bookmark: _Toc497145149][bookmark: _Toc497145906]For uses of "NR-UNIT" which relates to the availability of UL resources, remove the term "NR-UNIT".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes but
	In Section 5.4.5 (and 5.8.3) some of the precision is lost. The revised phrase can also be interpreted as 'if UL-SCH resources are available "at some point in the future"'? We do not have a good proposal, but maybe the verb can be updated to 'become' as follows?
2>	if UL-SCH resources arebecomeavailable for a new transmission:


	ZTE
	Agree.
	Since the “NR-UNIT” is removed, it is necessary to specify the start point of timers which are connected to UL transmission. For example, in 5.4.5
2>	if UL-SCH resources are available for a new transmission:
Editor's note: The term NR-UNIT is used tentatively instead of TTI.
3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);
3>	start or restart periodicBSR-Timer;
PeriodicBSR-Timer is connected to transmission of BSR. If the specification removed “NR-UNIT” for the transmission, it is necessary to specific “when to start or restart periodicBSR-Timer”. For example :
3> start or restart periodiBSR-Timer after transmission of the BSR MAC CE(s)

	 InterDigital
	Yes, but
	Agree that there is no need to mention a time unit when referring to a specific transmission/transport block.
However, some elaboration can be used for instances where UL resources are configured with a delay relative to when the text is executed. For instance:
[bookmark: _Hlk497229647]1>	if the MAC entity has UL resources allocated for new transmission for this NR-UNIT:
2>	instruct the Multiplexing and Assembly procedure to generate an SPS confirmation MAC CE as defined in subclause 6.1.3.7;
If the UL resource is allocated for transmission but in a future slot, it shall be clarified that the multiplexing and assembly procedure is instructed only when the MAC PDU is constructed.

	Nokia
	No
	For 5.4.5, it should refer to the TTI where there is PUSCH/UL-SCH transmission, other than in general there is PUSCH/UL-SCH resources allocated. Current suggestion prevents UE to send SR after the time point when it receives an UL grant via PDCCH, other than at point of actual PUSCH/UL-SCH transmission.
This would be a clear departure from LTE design which does not seem justified.
See also comments to suggestion 12/13.

	Huawei
	
	If NR-UNIT is removed, we do not see a problem for multiplexing and assembly procedure because in our understanding, when to generate the MAC CE does not need to be specified. 
However, when the relevant timer will be started/restarted needs to be discussed and specified. We tend to agree with ZTE’s proposal and it can apply to other timers in similar situation.


	Qualcomm
	Yes
	We share similar views with ZTE and Interdigital and also think there is a need to specify when UL transmission should start.

	MediaTek
	Yes
	We share similar concerns with ZTE and IDC.

	Intel
	Yes
	Agree that there is no problem to remove term “NR-UNIT” since this is mainly a modelling issue and when to actually generate MAC CE is up to UE implementation.

Agree that when to start the timer should be clearly specified.

	OPPO
	Yes
	Tend to agree to remove the time unit for a spefici transmission since it seems there are not proper time units as we agreed to be used here. However, the availability should be clearly specified, i.e., whether it means when the UE receives the uplink grant in DCI or it’s the uplink grant itself.

	CATT
	Yes with further suggested improvements
	In general we think “if” or even “when” resources are available is too vague as there could be multiple time instances where this condition is met. So it should be more accurate if we replace “if … are available” with “as soon as … become available” as in below example for Section 5.4.5:
2>	As soon as UL-SCH resources become available for a new transmission:
3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);
3>	start or restart periodicBSR-Timer; at the end of the BSR MAC CE(s) transmission
We think similar improvement should also apply to sections 5.4.6 and 5.8.3.

	ITRI
	Yes
	We share similar views with ZTE and Interdigital

	vivo
	Yes
	Some clarifications may be needed in the procedural texts as pointed out by ZTE and CATT. Maybe this can be discussed case by case.

	LG
	Yes
	Regarding Nokia’s comment: 
Even in LTE, the SR cancellation condition includes when a MAC PDU includes a BSR, i.e., that could be before actual PUSCH transmission. Thus, it seems not a departure from LTE.

	Xiaomi
	Yes
	Agree with interdigital



Rapporteur's comment: Almost all companies seem to agree with the principles from the rapporteur and there are several good comments from a number of companies also. The rapporteur proposes to pay extra attention to when timers are started, but not when MAC CEs are generated.

Uses related to the transmission of a BSR
In section 5.4.5. there are two occasions related to transmission of a BSR.The rapporteur thinks that it should be sufficient to replace "in the NR-UNIT" with a simple "when" and an addition of "is to be" to show that all LCGs are considered upon BSR transmission. The intention of the paragraph is to decide which BSR format is used, which does not need any more precision than what a "when" can provide.
1>	if more than one LCG has data available for transmission in the NR-UNIT where the BSR is transmitted:
becomes
1>	if more than one LCG has data available for transmission when the BSR is to betransmitted:
The complete text can be found in the annex.
[bookmark: _Toc497145150][bookmark: _Toc497145907]For uses of "NR-UNIT" which relate to the transmission of a BSR, replace "NR-UNIT" with "when".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes
	-

	ZTE
	Agree
	

	InterDigital
	Yes
	

	Nokia
	Yes
	

	Huawei
	Yes
	

	Qualcomm
	Yes, but…
	We agree in principle but are concerned that the suggested phrase “when BSR is to be transmitted” could be interpreted as the MAC PDU which contains the BSR is built and ready to be transmitted. We hence would suggest the following change:
“>if more than one LCG has data available for transmissionwhen the PUSCH transmission which includes the BSR is scheduled”

	MediaTek
	Yes
	We could say “if more than one LCG has data available for transmission in the transmission opportunity that include BSR” to avoid using “when”, which is a little vague.

	Intel
	Yes
	

	OPPO
	Yes but…
	Why not just use “when the BSR is transmitted”. “to be” is a future event, it’s still not clear in what time instance the number of LCG should be counted.

	CATT
	Yes
	We agree with MediaTek’s wording

	ITRI
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	Xiaomi
	Yes
	



Rapporteur's comments: All companies seem to support the intention from the rapporteur. The alternative suggestions from Qualcomm, Mediatek, OPPO and CATT do not deviate to a great extent from the original proposal. The rapporteur also recognizes that the words "to be" were unfortunately not in the original text proposal, but assumes that companies who answered "yes" want to have "to be" included, as in the example above.
Use of "NR-UNIT" within Random access
In the sections dealing with random access (section 5.1 and its subsections) some occurrences of "NR-UNIT" have already been replaced with "PRACH occasion" by the specification rapporteur. This is in line with guideline 1 listed earlier. 
RAN1 has a relevant agreement from RAN1#90.
Agreements:
· At least for initial access, RAR is carried in NR-PDSCH scheduled by NR-PDCCH in CORESET configured in RACH configuration
· Note: CORESET configured in RACH configuration can be same or different from CORESET configured in NR-PBCH
· For single Msg1 RACH, the RAR window starts from the first available CORESET after a fixed duration from the end of Msg1 transmission

In section 5.1.3 several occurrences of "NR-UNIT relating to the ra-ResponseWindow can be found. 
1>	if 'multiple preamble transmission' has been signalled:
Editor's note: RAN1 has not concluded whether to support multiple Msg1 transmissions so the relevant text can be removed after having RAN1 input. Also how to signal 'multiple preamble transmission' is FFS if supported, and the text can be improved after having RAN1 input.
2>	start the ra-ResponseWindow at the NR-UNIT that contains the end of the first preamble transmission plus [TBD] NR-UNITs;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s) whilera-ResponseWindow is running;
1>	else:
2>	start the ra-ResponseWindow at the NR-UNIT that contains the end of the preamble transmission plus [TBD]NR-UNITs;
Becomes
1>	if 'multiple preamble transmission' has been signalled:
Editor's note: RAN1 has not concluded whether to support multiple Msg1 transmissions so the relevant text can be removed after having RAN1 input. Also how to signal 'multiple preamble transmission' is FFS if supported, and the text can be improved after having RAN1 input.
2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of [TBD]NR-UNITs after the end of the preamble transmissions;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s) while ra-ResponseWindow is running;
1>	else:
2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of [TBD]NR-UNITs after the end of the preamble transmissions;
There is an outstanding LS to RAN1 on the length of this fixed duration, hence the rapporteur suggests awaiting the reply from RAN1 and leave one "NR-UNIT", however, as time is running short suggestions from companies are also welcome. 
[bookmark: _Toc497145151][bookmark: _Toc497145908]For the use of "NR-UNIT" related to ra-ResponseWindow, rewrite the sentence taking RAN1 agreement into account.
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes
	We understand that the remaining TBD value would be defined by RAN4 according to the following RAN1 agreement:
· For RAR, X can be supported for the timing gap between the end of MSg1 transmission and the starting position of the CORESET for RAR
· Value of X = ceiling(/(symbol duration))*symbol duration, where the symbol duration is based on the RAR numerology
· Where  is to accommodate sufficient time for UE Tx-Rx switching if needed (e.g., for TDD)
· Note: UE Tx-Rx switching latency is up to RAN4
"a fixed duration of " can also be removed at the end.

	ZTE
	Yes
	

	InterDigital
	Yes
	

	Nokia
	Yes
	

	Huawei
	Yes
	[TBD] NR-UNIT can be replaced with ceiling(D/(symbol duration))*symbol durationin accordance with RAN1 agreements. 
In addition, it is not clear whether window/timer could be set so that they might expire in the middle of one “occasion”. In that case, clarification is needed on expected UE behaviour.


	Qualcomm
	Yes
	

	MediaTek
	Yes
	We should follow RAN1 agreement on the description and term of time unit.

	Intel
	Yes
	Agree with the intention. For the wording, we somehow think the proposed wording “after… after” is complicated and prefer the wording of “after..  from” as from RAN1 agreement.

start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of [TBD] NR-UNITs from the end of the preamble transmissions

	OPPO
	Yes
	

	CATT
	Yes
	+ we agree with Intel. RAN1’s text is quite accurate actually.
Furthermore, RAN1 defines the value of the fixed duration in Ts. Therefore we should either reuse this unit or express the duration in ms.

	ITRI
	Yes
	

	vivo
	Yes
	

	LG
	No
	Even with RAN1 agreement, we think there is no need of starting the RAR window exactly from the PDCCH occasion because anyway the UE will not monitor the PDCCH within RAR window unless it’s a PDCCH occasion. It would be rather better to simply say that:
2>	start the ra-ResponseWindow immediately after the end of the first preamble transmission plus [fixed duration].

	Xiaomi
	Yes
	



Rapporteur's comments: An overwhelming majority of companies seem to accept the proposal from the rapporteur and several suggestions for improvements are also provided. With respect to the "fixed duration" the rapporteur thinks that including the provided formula complicates the text. The rapporteur suggests removing the "NR-UNIT" and come back to this sentence once the necessary clarifications from RAN1/4. The "fixed duration" and "TBD" are already captured by an Editor's note. The proposals about the wording are also considered.
The complete sentence would be:
[bookmark: _Hlk498093750]2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of [TBD] from the end of the preamble transmissions;



There is one remaining occurrence of "NR-UNIT" in section 5.1.4. As this use of "NR-UNIT" relates to PDCCH the rapporteur suggests to replace it with "PDCCH occasion" in line with what has been discussed above.
1>	if a downlink assignment for this NR-UNIT has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
becomes
1>	if a downlink assignment for this PDCCH occasionhas been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
The complete text can be found in the annex.
[bookmark: _Toc497145153][bookmark: _Toc497145910]For the use of "NR-UNIT" related to PDCCH in section 5.1.3, replace "NR-UNIT" with "PDCCH occasion".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes but
	We do not see any significance of 'this PDCCH occasion' here. Then we can simply say as follows:
1>	if a downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:


	ZTE
	No
	We think the “if a downlink assignment for this NR-UNIT” refer to the duration of PDSCH, thus we think the NR-UNIT in the sentence shall not be replaced by PDCCH occasion. Instead of that, we think “for this NR-UNIT” in the sentence above can be simply removed. 

	InterDigital
	Yes
	“on the PDCCH” seems redundant. So it could either be removed, or “for this PDCCH occasion” can be removed.

	Nokia
	No
	This should refer to PDSCH/DL-SCH other than PDCCH as it refers to TB. TTI could be used for PDSCH/DL-SCH duration as per current TTI definition.

	Huawei
	No
	“for this NR-UNIT” refers to the actual PDSCH transmission, not PDCCH.We intend to agree with Nokia to reuse TTI by the definition of transmission duration of a TB.

	Qualcomm
	Yes but …
	We think it could be worded better and would like to suggest the following change:“if a downlink assignment for this PDCCH occasion has been received in this PDCCH occasionon the PDCCH for the RA-RNTI

	MediaTek
	Yes
	

	Intel
	No
	We agree that “for this NR-UNIT” refers to PDSCH transmission, therefore we’re OK to reuse TTI as proposed by Nokia.

	OPPO
	Yes
	Agree with Samsung and InterDigital

	CATT
	Yes
	

	ITRI
	Yes but
	Agree with InterDigital, it should keep only “for this PDCCH occasion” or “on the PDCCH”.

	vivo
	Yes
	

	LG
	Yes
	

	Xiaomi
	No
	This refers to PDSCH reception, but we can simply remove "for this PDCCH occasion"



Rapporteur's comment: The view among the companies is split. Based on the input from companies and the fact that the UE simply "monitors" the PDCCH (i.e. not "per PDCCH occasion" or any other words which suggest attention to detailed timing relations) it should be fine to remove "for this PDCCH occasion" in this case.
Use of "NR-UNIT" within DRX
Relating to the timers, there are many occurrences of "NR-UNIT" in this section of the specification where it is defined that the unit of the timer is in milliseconds. A simple way would be to replace "NR-UNIT" with milliseconds as that is the unit of the timer. However, a phrase "the number of consecutive milliseconds" does not sound very good either. Furthermore, the unit of timers should be captured in ASN.1 instead. The rapporteur therefore suggests a more radical rewrite using the word "duration" and removing whatever unit the timer was defined in.
-	drx-onDurationTimer: the number of consecutive NR-UNIT(s) at the beginning of a DRX Cycle. Unit in milliseconds;
-	drx-InactivityTimer: the number of consecutive NR-UNIT(s) after the NR-UNIT in which a PDCCH indicates an initial UL or DL user data transmission for the MAC entity. Unit in milliseconds;
-	drx-RetransmissionTimerDL (per DL HARQ process): the maximum number of consecutive NR-UNIT(s) until a DL retransmission is received;
-	drx-RetransmissionTimerUL (per UL HARQ process): the maximum number of consecutive NR-UNIT(s) until a grant for UL retransmission is received;
-	drx-LongCycle: the Long DRX cycle. Unit in milliseconds;
-	drx-ShortCycle (optional): the Short DRX cycle. Unit in milliseconds;
-	drx-ShortCycleTimer (optional): the number of consecutive NR-UNIT(s) the UE shall follow the Short DRX cycle;
-	drx-HARQ-RTT-TimerDL (per DL HARQ process): the minimum amount of NR-UNIT(s) before a DL assignment for HARQ retransmission is expected by the MAC entity. Unit in milliseconds;
-	drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum amount of NR-UNIT(s) before a UL HARQ retransmission grant is expected by the MAC entity. Unit in milliseconds.
Becomes
-	drx-onDurationTimer: the duration at the beginning of a DRX Cycle.;
-	drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates an initial UL or DL user data transmission for the MAC entity.;
-	drx-RetransmissionTimerDL (per DL HARQ process): the maximum duration until a DL retransmission is received;
-	drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;
-	drx-LongCycle: the Long DRX cycle.;
-	drx-ShortCycle (optional): the Short DRX cycle.;
-	drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;
-	drx-HARQ-RTT-TimerDL (per DL HARQ process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity.;
-	drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.
[bookmark: _Toc497145154][bookmark: _Toc497145911]For the use of "NR-UNIT" related to timers drx-onDurationTimer, drx-InactivityTimer, drx-RetransmissionTimerDL, drx-RetransmissionTimerUL, drx-ShortCycleTimer, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL, rewrite the sentence replacing "NR-UNIT" with "duration".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes
	We think it is inevitable to have this type of radical changes considering the complexity we have in NR.
We understand that the consequences of having these changes are to not have such 'PDCCH-subframe' in LTE.
In addition, the updates can be expressed as e.g. 'the duration in milliseconds…' for clarity. This is especially important when “duration” appears on its own in the revised text (i.e. when it is not preceded by minimum/maximum).

	ZTE
	Agree
	It is Ok to use ‘duration’ for the definition of DRX timers.

	InterDigital
	Yes
	Should the units of the “drx-LongCycle” and “drx-ShortCycle” be clarified? If so, we suggest using subframe in order to use the LTE formula for the Short/Long DRX cycle starting points.

	Nokia
	Yes
	

	Huawei
	Yes
	

	Qualcomm
	Yes and no
	We agree that drx-onDurationTimer, drx-InactivityTimer, drx-ShortCycleTimer, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL can be replaced by “duration”.  But we don’t recall there has been agreement on the time unit of drx-RetransmissionTimerDL and drx-RetransmissionTimerUL yet. If their time units will not be absolute time, then we think “duration” is not precise enough and different terms should be used.

	MediaTek
	Yes
	

	Intel
	Yes
	In LTE, drx-onDurationTimer, drx-InactivityTimer, drx-RetransmisisonTimerDL, drx-RetransmissionTimerUL are all counted as PDCCH subframes. Compared with “duration”, PDCCH subframe can be non-contiguous. For example in TDD, the UL subframes are not counted as PDCCH subframe. So if we change to “duration”, it seems that the behaviour is changed compared with LTE. 
Nevertheless we’re OK for the change if majority companies agree with the proposal.

	OPPO
	Yes
	

	CATT
	Yes
	We think it can be useful/easier to/for the reader if the units are also captured in this specification.

	ITRI
	Yes
	These DRX timers mean a duration in ms/subframe, so it is fine to replace with “duration”. 

	vivo
	Yes
	

	LG
	Yes
	One comment for drx-InactivityTimer. Wouldn’t it be ok to remove ‘the PDCCH occasion in which’? It becomes then,
drx-InactivityTimer: the duration after a PDCCH indicates an initial UL or DL user data transmission for the MAC entity.;

	Xiaomi
	Yes
	



Rapporteur's comment: Almost all companies seem to agree with the rapporteur. Some companies wonder about the time units for drx-RetransmissionTimerDL and drx-RetransmissionTimerUL. The rapporteur thinks that can be discussed in the meeting. One company suggests an editorial correction. The rapporteur thinks we can wait with those, as there are probably more of them.
As the "NR-UNIT" highlighted in red relates to PDCCH the rapporteur suggests to replace it with "PDCCH occasion". This also applies to the red highlights below.However, for the yellow highlights, the situation is more complicated. The corresponding HARQ RTT timers are measured in milliseconds, however, the rapporteur recognizes that fractions of milliseconds are discussed. This means that the use of e.g. "subframe" would be too coarse. Instead the rapporteur proposes to start these timers immediately after the UL transmission. 
2>	monitor the PDCCH;
2>	if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this NR-UNIT:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process after the NR-UNIT that contains corresponding PUCCH transmission;
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process;
2>	if the PDCCH indicates a UL transmission or if a UL grant has been configured for this NR-UNIT:
3>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process after the NR-UNIT that contains corresponding PUSCH transmission;
Becomes
2>	monitor the PDCCH;
2>	if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this PDCCH occasion:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ processimmediately after the corresponding PUCCH transmission;
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process;
2>	if the PDCCH indicates a UL transmission or if a UL grant has been configured for this PDCCH occasion:
3>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ processimmediately after the corresponding PUSCH transmission;
[bookmark: _Toc497145156][bookmark: _Toc497145913]For the use of "NR-UNIT" related to PDCCH in DRX, replace "NR-UNIT" with "PDCCH occasion".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes but
	The text can be further improved e.g.:
2>	if the PDCCH indicates a DL transmission or if a DL assignment has been configured forcoinciding withthis PDCCH occasion:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ processimmediatelyafter the completion ofcorresponding PUCCH transmission;


	ZTE
	No. 
	It is not proper to say “	if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this NR-UNIT”, because the configured DL assignment is not configured for a “PDCCH occasion”. The same reason applies to configured grant in UL case.
We suggest to specify as following:
2>	if the PDCCH indicates a DL transmission or if a configuredDL assignment has been configured for this PDCCH occasionis encountered:
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process;
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ processimmediately after the corresponding PUCCH transmission;

2>	if the PDCCH indicates a UL transmission or if a configuredUL grant has been configured for this PDCCH occasionis encountered:
3>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ processimmediately after the corresponding PUSCH transmission;

	InterDigital
	Yes
	

	Nokia
	No
	Same as for question 5, this should be TTI referring to PUSCH/UL-SCH and PDSCH/DL-SCH.

	Huawei
	No
	Same comments to Suggestion 5.

	Qualcomm
	Yes and No
	We are fine with “if the PDCCH indicates a DL transmission for this PDCCH occasion”.  But we do not think it is precise to say “a DL assignment has been configured for this PDCCH occasion”, because a pre-configured DL assignment is not tied to PDCCH occasion. 

	MediaTek
	No
	Agree with ZTE.

	Intel
	No
	Same comment as Suggestion 5. 

	OPPO
	Yes
	

	CATT
	Yes/No
	“if the PDCCH indicates a DL transmission or if a DL assignment has been configured at this PDCCH occasion:”
“2>	if the PDCCH indicates a UL transmission or upon a configured UL grant:”


	ITRI
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	Xiaomi
	No
	change "if a DL assignment has been configured for this NR-UNIT" to "if a configured DL assignment occurs"
change " if a UL grant has been configured for this NR-UNIT " to "if a configured UL grant occurs"



Rapporteur's comment: The view among the companies is split. Roughly half of the companies agree with the rapporteur's suggestion, some with editorial modifications. Among the remaining companies there are different views, but several companies think this issue is similar to the fifth issue.
The rapporteur recognizes the technical value from the comments from the companies not supporting the rapporteur, and proposes a change similar to fifth issue, to remove "for this PDCCH occasion". The detailed timing relation, i.e., when to start the HARQ RTT timers are covered in the next issue where all companies agree with the rapporteur. Hence, the rapporteur proposes the following:
[bookmark: _Hlk497224062]2>	monitor the PDCCH;
2>	if the PDCCH indicates a DL transmission or if a DL assignment has been configured for this PDCCH occasion:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process immediately after the corresponding PUCCH transmission;
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process;
2>	if the PDCCH indicates a UL transmission or if a UL grant has been configured for this PDCCH occasion:
3>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the corresponding PUSCH transmission;
Becomes
2>	monitor the PDCCH;
2>	if the PDCCH indicates a DL transmission or if a DL assignment has been configured:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process immediately after the corresponding PUCCH transmission;
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process;
2>	if the PDCCH indicates a UL transmission or if a UL grant has been configured:
3>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the corresponding PUSCH transmission;

[bookmark: _Toc497145157][bookmark: _Toc497145914]For the use of "NR-UNIT" related to the start of the HARQ RTT timers, rewrite the sentence and start the HARQ RTT timers immediately after the corresponding UL transmission.
	Company
	Agree with proposal yes/no
	Comment (e.g. what would be a suitable replacement)

	Samsung
	Yes
	We think it is a reasonable proposal (instead of e.g. waiting to the next subframe boundary).

	ZTE
	Agree
	It is OK to specify the starting of timers as “immediately after” corresponding transmission 
(it should also be noticed that it is still FFS when the drx-HARQ-RTT-TimerUL is started)

	InterDigital
	Yes
	

	Nokia
	Yes
	

	Huawei
	Yes
	Similar proposal can apply to BSR and PHR related timers by clearly specifying the point when to (re-)start the timer.

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	

	ITRI
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	Xiaomi
	Yes
	



Rapporteur's comment: All companies agree with the rapporteur. One company suggests it is still an open issue when to start drx-HARQ-RTT-TimerUL. The rapporteur disagrees and think it is quite clear when the timer is started, at least in this case.

Two occurrences in the DRX section which remains are the following:
When DRX is configured, the MAC entity shall for each NR-UNIT:
...
1>	if this NR-UNIT is part of the Active Time:
These two occurrences are linked in the sense that whatever unit is used in the first occurrence ("for each NR-UNIT") is referenced in the second occurrence ("this NR-UNIT"). If we look inside the procedure what happens is that actions are taken based on timer expirations, receptions of MAC CEs, and the use of a specific (Long or Short) DRX cycle. As this can happen at any time (i.e. not only at slot/subframe borders) the use of the first "NR-UNIT" above is not necessary and can be removed. A simple "...the MAC entity shall" would suffice.
[bookmark: _Toc497145158][bookmark: _Toc497145915]For the use of "NR-UNIT" relating to the existence of a DRX configuration, remove "for each NR-UNIT".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes
	-

	ZTE
	Agree
	

	InterDigital
	Yes
	

	Nokia
	Yes
	

	Huawei
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	

	ITRI
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	Xiaomi
	Yes
	



Rapporteur's comment: All companies agree with the rapporteur.
For the second case ("this NR-UNIT is part of the Active Time") the rapporteur thinks a model where a MAC entity is either in Active Time or not can be used. As RAN2 has discussed the number of DRX states for a MAC entity, this should not be far-fetched. Using this model, the line is rewritten as:
1>	if this MAC Entityis in Active Time:
[bookmark: _Toc497145159][bookmark: _Toc497145916]For the use of "NR-UNIT" relating to Active Time, rewrite the line expressing that the MAC entity can be in Active Time.
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes
	-

	ZTE
	Agree
	

	InterDigital
	Yes
	

	Nokia
	Yes
	

	Huawei
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	

	ITRI
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	Xiaomi
	Yes
	



Rapporteur's comment: All companies agree with the rapporteur.

An alternative to the second occurrence would be to use a simple "occasion" to denote the current time when the procedure is executed and check if that is part of the Active Time.
1>	if this occasion is in Active Time:
For the use of "NR-UNIT" relating to Active Time, rewrite the line expressing that the occasion can be in Active Time.
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	No
	As the specification defines the Active Time clearly, we think the first option (to use MAC entity) should be okay instead of introducing ambiguous term 'occasion'.

	ZTE
	No. 
	It is unnecessary to introduce“occasion” here. 

	InterDigital
	no
	Suggestion 10 is preferred

	Nokia 
	No
	Suggestion 10 seems to be better. Occasion or PDCCH occasion cannot cover all cases as there are actions related to PUSCH/PDSCH as well.

	Huawei
	No
	It is preferred to adopt Suggestion 10 because “occasion” is not clear whether it is for PDCCH occasion or PDSCH/PUSCH transmission occasion as well.

	Qualcomm
	No
	We think the previous approach (Suggestion 10) is better

	MediaTek
	No
	It becomes unclear what the ‘occasion’ means here.

	Intel
	No
	We prefer suggestion 10.

	OPPO
	No
	

	CATT
	No
	

	ITRI
	No
	Suggestion 10 is clear and preferred.

	vivo
	No
	Agree with Samsung.

	LG
	No
	Suggestion 10 seems better as ‘occasion’ might be unclear.

	Xiaomi
	No
	



Rapporteur's comment: No companies agree with this alternative presented by the rapporteur.
Use of "NR-UNIT" within Scheduling Request
In this section the term "NR-UNIT" is used in several different ways, hence a closer look is required. For the SR there is also a timing relation between the different uses which complicates matters. This is the current text:
As long as one SR is pending, for each SR configuration corresponding to a pending SR, the MAC entity shall for each NR-UNIT:
1>	if no UL-SCH resources are available for a transmission in this NR-UNIT:
2>	if the MAC entity has no valid PUCCH resource for SR configured in any NR-UNIT:
3>	 initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;
2>	else if the MAC entity has at least one valid PUCCH resource for SR configured for this NR-UNIT; and
2>	if sr-ProhibitTimer is not running:
...
NOTE:	The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one valid PUCCH resource for SR in one NR-UNITis left to UE implementation.
Three different uses can be identified. The yellow highlighting represents a general loop use of "NR-UNIT". The green highlighting relates to the availability of UL resources. The red highlighting relates to the validity of PUCCH resource for SR. 
Starting with the green highlighting it proposed earlier that the term "NR-UNIT" is removed in this case. However, in this case, because of the precise timing required, the rapporteur proposes to be more detailed.
1>	if no UL-SCH resources are available for a transmission in this NR-UNIT:
becomes
1>	if no uplink grant for this PDCCH occasion has been received on the PDCCH for the MAC entity’s C-RNTI or Temporary C-RNTI and no uplink grant has been received in a Random Access Response and there is no configured uplink grant:
[bookmark: _Toc497145160][bookmark: _Toc497145917]For the use of "NR-UNIT" in section 5.4.4 relating to the availability of UL resources, introduce a more detailed sentence describing the uplink grant as being received on PDCCH, being a configured uplink grant, or in RAR.
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	-
	Since we also have condition for the SR cancellation (i.e. 'All pending SR(s) shall be cancelled …) in the running TS, the entire first condition can be removed? Also the procedure starts with 'As long as at least one SR is pending, …', and then, to remove the first condition seems okay.

	ZTE
	No
	For the revised sentence “if no uplink grant for this PDCCH occasion has been received on the…”, the original sentence is about the UL-SCH resources, thus we think the PDCCH occasion should be PUSCH duration.
In addition, since we have a flexible gap between the PDCCH and the following PUSCH, it would be good to clarify that if there is an expected PUSCH in the near future, whether the UE should consider that there is a UL-SCH resources available for a transmission.

	InterDigital
	-
	We think it’s sufficient to say:
“1>	if the MAC entity does not have UL-SCH resources available for transmission in this PDCCH occasion”
Keeping in mind that “available” includes the case where the UL-SCH resource is scheduled for a future point in time relative to when the text is executed

	Nokia
	No
	Using TTI is enough for PUSCH/UL-SCH resource. The proposed wording does not seem to be correct as it refers to the time point of PDCCH occasion other than PUSCH transmission.
Besides, clear timeline is still needed in the first condition: “1>	if no UL-SCH resources are available for a transmission in this NR-UNIT (TTI):” as PUCCH only checked when there is no PUSCH in the given TTI. Otherwise if without referring to any time point, it would prevent SR transmission before the UL grant by the UE which would be a departure from LTE design – we think this should not be done.

	Huawei
	Yes 
	Basically it is fine with the proposals except for “for this PDCCH occasion” because it is for PUSCH transmission. 

	Qualcomm
	-
	We agree with the intention but do not think the availability of UL resources needs a detailed description.  An alternative could be “as long as no UL-SCH resource is available for transmission,”

	MediaTek
	-
	Agree with Samsung.

	Intel
	No
	We tend to agree with Samsung that the first condition is not needed.

	OPPO
	No
	Share similar view as interDigital

	CATT
	No
	We agree with Samsung’s suggestion

	ITRI
	-
	We agree with InterDigital, the original sentence is about UL-SCH, so to point out this transmission for this PDCCH occasion is sufficient. 

	vivo
	-
	Agree with InterDigital.

	LG
	No
	We also agree with Samsung that the first sentence itself seems not needed. If we would keep the first if clause, then green NR-UNIT could be removed because the UE will anyway perform the related behaviour as long as one SR is pending. There would be no need of specifying the type of UL grants.

	Xiaomi
	No
	Clear timeline is needed, how to replace NR-UNIT needs further discussion.



Rapporteur's comment: A large majority of companies disagree with the suggestion from the rapporteur, but there is no clear alternative. Judging from the replies in the other issues related to SR, it seems companies want to wait for the SR e-mail discussion to conclude.
For the red highlighting it needs to be understood what a "valid" PUCCH resource for SR means. The rapporteur thinks it means that if a PUCCH resource for SR is valid it implies the UE may transmit an SR on that PUCCH resource at this point in time, or at a future point in time, i.e. a PUCCH resource on an active BWP is valid those times/symbols when the SR can be transmitted and during the symbols which are not configured for SR transmission. Correspondingly, a PUCCH resource for SR is not valid if it does not allow for transmission of SR at any point in time (e.g. it corresponds to an inactive BWP). 
If the UE has no valid PUCCH resource for SR a random access shall be triggered according to LTE baseline. If the UE has a valid PUCCH resource for SR, an SR shall be transmitted when the PUCCH resource for SR allows it. This results in quite a lot of rewrite and is captured by the expression "valid PUCCH resource for SR configured available for SR transmission". Additionally, there are two occurrences of "MAC Entity" which should be "SR configuration" now that the MAC Entity loops over the different SR configurations. This leads to the following changes.
2>	if the MAC entity has no valid PUCCH resource for SR configured in any NR-UNIT:
3>	 initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;
2>	else if the MAC entity has at least one valid PUCCH resource for SR configured for this NR-UNIT; and
...
NOTE:	The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one valid PUCCH resource for SR in one NR-UNITis left to UE implementation.
Becomes
2>	if the SR configuration has no valid PUCCH resource for SR configured:
3>	 initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;
2>	else if the SR configuration has at least one valid PUCCH resource for SR configured available for SR transmission; and
...
NOTE:	The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one valid PUCCH resource for SRavailable for SR transmissionis left to UE implementation.
[bookmark: _Toc497145161][bookmark: _Toc497145918]For the use of "NR-UNIT" in section 5.4.4 relating to the validity of PUCCH resource for SR, remove the "NR-UNIT" and rewrite the sentence.
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	-
	We tend to agree with the intention,but think the first condition (i.e. no valid SR PUCCH) should cover the scenario when the pending SR is not mapped/ linked to any configured SR configuration. The SR configuration should include at least one SR PUCCH resource?We think how to handle the above scenario(i.e. no SR PUCCH mapping for the pending SR) is discussing in the other email thread, so we need to wait for the conclusion there.
Another potential issue is that an “SR configuration” includes PUCCH resources across BWPs and cells and therefore “valid” (presumably meaning usable or available in this context) needs to be defined. Once valid is defined (or commonly understood), then, within the second condition (i.e. 'else if'), we can simply say 'else if the SR configuration has at least one valid PUCCH resource for SR; and'? (i.e. to remove ' configured available for SR transmission' from above. This is on the understanding that “valid” essentially means not only configured/pre-configured, but also available for transmission, in which case “available for transmission” is superfluous.
And then in thefollowing procedure, we can further clarify (if people think it is necessary)as follows:
4>	increment SR_COUNTER by 1;
4>	instruct the physical layer to signal the SR on onethe next valid PUCCH resource for SR;
4>	start the sr-ProhibitTimer.
Here the term 'one' seems unnecessary as the 'resource' is already in the singular.

	ZTE
	Yes
	

	InterDigital
	-
	There may be a repercussion here. The current text may result in instructing the physical layer to signal SR before the slot that contains the mapped PUCCH resource. This can happen when the PUCCH resource is valid “at a future point in time”.  In such case, the PHY entity at the UE may have to buffer the pending SR request until the slot that contains a valid PUCCH resource. If that is deemed to be an issue, keeping some time unit(e.g. slot) may be needed.It’s fine to remove it otherwise.
Agree that “MAC entity” should be replaced with “SR configuration” in the highlighted part.

	Nokia
	No
	“if the SR configuration has no valid PUCCH resource for SR configured” should never happen since there should not be any empty SR configuration without SR resource? Could be changed, e.g., to “if the MAC entity has no valid SR configuration”, but it might also relate to the discussion in the SR open issue thread. This change can be left out for now.

	Huawei
	No
	We generally tend to agree it is described in a per SR configuration manner, since there is a loop over each SR configuration on the very top of these specific steps, i.e. as long as one SR is pending, for each SR configuration corresponding to a pending SR, the MAC entity shall…
However, we also think it should depend on how to deal with LCHs mapped to none SR configurations in Q3 in SR email discussion. So we may need to wait a bit.

	Qualcomm
	No
	We think this purely event-driven approach is very ambiguous on when SR transmission or RA can take place, which is important to specify. 

	MediaTek
	Yes
	

	Intel
	No
	Agree that we can revisit the issue after the email discussion on SR is concluded.

	OPPO
	Yes
	

	CATT
	No
	OK with the intention to simplify but it very much depends on the outcome of the SR discussions.

	ITRI
	-
	For the new definition of SR configuration, we agree to replace the “MAC entity” with “SR configuration”. However, we agree with Samsung that “valid” means not only configured/pre-configured, but also available for transmission, so within the 2nd condition, “available for transmission” can be removed . 

	vivo
	No
	SR configuration seems to be a concept of RRC configuration. Then even though the RRC configuration has valid configuration of PUCCH at a time point, the MAC may not have a valid PUCCH resource due to deactivation of BWP or SCell.

	LG
	No
	The exact sentence would depend on the conclusion of Q3 in SR e-mail discussion. 
If we go for option 1 for Q3, we can say
2>	if the MAC entity has no valid PUCCH resource for the logical channel that triggers the SR
If we go for option 3 for Q3, we can say
2>	if the MAC entity has no valid PUCCH resource for all logical channel configured for the MAC entity

	Xiaomi
	No
	Clear timeline is needed, how to replace NR-UNIT needs further discussion.



Rapporteur's comment: A large majority of companies disagree with the suggestion from the rapporteur, but there is no clear alternative. Judging from the replies in the other issues related to SR, it seems companies want to wait for the SR e-mail discussion to conclude.

Based on the earlier proposals, there is no need to keep the "NR-UNIT" in the outer loop either and it can be removed.
[bookmark: _Toc497145162][bookmark: _Toc497145919]For the use of "NR-UNIT" in section 5.4.4 relating to the outer loop, remove the "NR-UNIT".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes
	-

	ZTE
	Yes
	

	InterDigital
	Yes
	

	Nokia
	No
	See comment to 12 for proposal for the 1> part.

	Huawei
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	

	ITRI
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	Xiaomi
	Yes
	



Rapporteur's comment: Almost all companies agree with the suggestion from the rapporteur. Judging from the replies in the other issues related to SR, it seems companies want to wait for the SR e-mail discussion to conclude.

For completeness, the section would look like this with the above proposals.
As long as one SR is pending, for each SR configuration corresponding to a pending SR, the MAC entity shall:
1>	if no uplink grant for this PDCCH occasion has been received on the PDCCH for the MAC entity’s C-RNTI or Temporary C-RNTI and no uplink grant has been received in a Random Access Response and there is no configured uplink grant:
[bookmark: _Hlk497228697]2>	if the SR configuration has no valid PUCCH resource for SR configured:
3>	 initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;
2>	else if the SR configuration has at least one valid PUCCH resource for SR configured available for SR transmission; and
2>	if sr-ProhibitTimer is not running:
...
NOTE:	The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one valid PUCCH resource for SRis left to UE implementation.
Use of "NR-UNIT" within activation/deactivation of SCells
In this section, the term NR-UNIT is used without any relation to a strict timing requirement, i.e. it does not appear to matter that the NR-UNIT is replaced with, the action of the MAC Entity is the same. Based on this the rapporteur proposes remove the term "NR-UNIT". 
The complete text proposal can be found in the annex.
[bookmark: _Toc497145163][bookmark: _Toc497145920]For the use of "NR-UNIT" in section 5.9, remove "for each NR-UNIT", "in this NR-UNIT" etc.
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	No
	We think it concerns about the timing in RAN4, so should the 'NR-UNIT' be replaced with e.g. 'subframe' instead of removing them?

	ZTE
	Yes
	It is ok to remove NR-UNIT in section 5.9. 
The timing of start or restart sCellDeactivationTimer and timing for stop sCellDeactivationTimer should be specified, i.e. relationship to the reception of SCell Activation/Deactivation MAC CE.

	InterDigital
	Yes
	

	Nokia
	Yes
	

	Huawei
	No
	The timing when the MAC entity shall activate the SCell and related timers may need to be specified as in LTE according to some timing requirement although it has not been discussed yet.

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	Agree with above comments that the timer activation time is vague with new wording. It could be improved as:
2>	start or restart the sCellDeactivationTimer associated with the SCell in the slot where was received the MAC CE”.

	ITRI
	Yes
	

	vivo
	Yes
	The timing requirements on SCell activation/deactivation may need to be clarified. Not sure this should be in RAN2 or RAN4 specification.

	LG
	Yes
	

	Xiaomi
	Yes
	



Rapporteur's comment: Almost all companies agree with the rapporteur. The rapporteur also recognizes the comments that it is important to clearly state when the timer is started. Some companies suggest discussing this further and clarify which working group should specify this (e.g. RAN2 or RAN4). One company provides a suggestion how to clarify the start of the timers. The rapporteur appreciates that suggestion and suggests:
2>	start or restart the sCellDeactivationTimer associated with the SCell.
Becomes:
[bookmark: _Hlk498332804]2>	start or restart the sCellDeactivationTimer associated with the SCell in the slot when the SCell Activation/Deactivation MAC CE was received.

Use of "NR-UNIT" within activation/deactivation of PDCP duplication
In this section, the term NR-UNIT is used without any relation to a strict timing requirement, i.e. it does not appear to matter that the NR-UNIT is replaced with, the action of the MAC Entity is the same. Based on this the rapporteur proposes remove the term "NR-UNIT". 
The complete text proposal can be found in the annex.
[bookmark: _Toc497145164][bookmark: _Toc497145921]For the use of "NR-UNIT" in section 5.10, remove "for each NR-UNIT", "in this NR-UNIT" etc.
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes
	We assume PDCP duplication would be activated after SCell/SCG activation, and then no strict timing requirements need to be specified.

	ZTE
	Yes
	

	InterDigital
	Yes
	

	Nokia
	Yes
	

	Huawei
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	

	ITRI
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	Xiaomi
	Yes
	



Rapporteur's comment: All companies agree with the rapporteur.

Use of "NR-UNIT" within LCP
The rapporteur understands that the NR-UNITs related to the calculation of Bj are also discussed in e-mail discussion 99bis#40 so they will not be treated here until that discussion converges.
There are two occurrences left:
If the MAC entity is requested to transmit multiple MAC PDUs in one NR-UNIT, or if the MAC entity receives the multiple UL grants within the same NR-UNIT, it is up to UE implementation in which order the grants are processed.
The rapporteur understands that the first occurrence relates to transmission of two MAC PDUs simultaneously in one PUSCH duration. The second occurrence relates to PDCCH and can easily be replaced with "PDCCH occasion".The paragraph would look like this:
If the MAC entity is requested to transmit multipleMAC PDUs in one PUSCH duration, or if the MAC entity receives the multiple UL grants within the same PDCCH occasion, it is up to UE implementation in which order the grants are processed.
[bookmark: _Toc497145165][bookmark: _Toc497145922]For the use of "NR-UNIT" in section 5.4.3.1.1 relating to transmission of multiple MAC PDUs, rewrite the sentence replacing "NR-UNIT" with "PUSCH duration".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes but
	Maybe we can say 'at any point in time' instead of 'in one PUSCH duration'?

	ZTE
	yes
	

	InterDigital
	no
	We suggest using “If the MAC entity is requested to transmit multipleMAC PDUs simultaneously” instead of using “PUSCH duration”, which can be PDU specific if PDUs have grants of different transmission durations.

	Nokia
	No
	TTI can be used for PUSCH duration as per current TTI definition.

	Huawei
	No
	We can reuse the term TTI in this case instead of “PUSCH duration” with the similar definition. For instance, TTI can be defined as inter-arrival time of a TB, i.e. the time it shall take to transmit a TB. Then, we don’t need to introduce a new concept of “PUSCH duration”.

	Qualcomm
	No 
	We think the first scenario can be more general, i.e. those multiple MAC PDUs can have different PUSCH durations.  So we’d like to suggest the following change: “If the MAC entity is requested to transmit multiple MAC PDUs starting at the same time”

	MediaTek
	Yes but
	We note that PUSCH duration for different uplink grants can be different.
‘If the MAC entity is requested to transmit multiple MAC PDUs in overlapping PUSCH durations’

	Intel
	No
	Agree with Nokia that we can use TTI instead of PUSCH duration.

	OPPO
	No
	TTI is understood as the PUSCH duration in our view, so we can use TTI instead of PUSCH duration here

	CATT
	Yes but
	We prefer MediaTek’s proposal which is most generic.

	ITRI
	Yes
	

	vivo
	Yes
	The MAC anyway needs to define the “PUSCH duration” for the LCP restriction.

	LG
	No
	For the first occasion, we think it is enough to say ‘simultaneously’ instead of ‘PUSCH duration’ as MAC PDUs could have different PUSCH durations.
In addition, the second sentence needs to be modified. The original intention was to address the case when the UE generates multiple MAC PDUs at the same time. In LTE, there was same timing gap between UL grant and PUSCH duration, however, in NR the timing gap could be different. So, it would be correct to say that if the MAC entity generates multiple MAC PDUs simultaneously.
The suggestion from our side would be:
If the MAC entity is requested to transmit or generate multiple MAC PDUs simultaneously, it is up to UE implementation in which order the grants are processed.

	Xiaomi
	No
	Is this allowed? They don't have same PUSCH duration.
[image: ]



Rapporteur's comment: The view among the companies is split with a small majority not supporting the suggestion from the rapporteur, and among the companies supporting there are also editorial comments and suggestions for improvements. Some companies propose to replace "PUSCH duration" with "TTI" as these two terms would have the same meaning. Some companies propose not to use "PUSCH duration" at all as the "PUSCH duration" can be different for the different MAC PDUs. The rapporteur thinks that the consequence of this is that neither "PUSCH duration" or "TTI" should be used.
The rapporteur thinks it should be sufficient to say that the MAC PDUS are transmitted simultaneously, hence:
If the MAC entity is requested to simultaneously transmit multiple MAC PDUs, or if the MAC entity receives the multiple UL grants within the same PDCCH occasion, it is up to UE implementation in which order the grants are processed.

[bookmark: _Toc497145923]For the use of "NR-UNIT" in section 5.4.3.1.1 relating to PDCCH, replace "NR-UNIT" with "PDCCH occasion".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes but
	Maybe we can say 'at any point in time' instead of 'within the same PDCCH occasion'?

	ZTE
	yes
	

	InterDigital
	yes
	

	Nokia
	No
	Multiple grants referring to PDCCH occasion is not correct, it should refer to PUSCH.

	Huawei
	No
	NR-UNIT refers to the point of actual PUSCH transmission, so it is not reasaonble to replace NR-UNIT for multiple grants with PDCCH occasion.

	Qualcomm
	Yes
	

	MediaTek
	Yes but
	In addition, the ‘NR-UNIT’ in the line below in 5.4.3.1.1 is not discussed here or in the LCP discussion (99bis#40):
‘Bj shall be initialized to zero when the related logical channel is established, and incremented by the product PBR × NR-UNIT for each NR-UNIT’
We would prefer to replace it with the text below as it is meant to define the rate:
‘Bj shall be initialized to zero when the related logical channel is established, and incremented at the rate of PBR bits per ms’

	Intel
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	We also like MediaTek’s proposal for PBRxNR-UNIT which we think should be addressed in this email discussion.

	ITRI
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	Xiaomi
	No
	these grant may have different K2 value



Rapporteur's comment: Almost all companies seem to agree with the rapporteur. The rapporteur thinks that the full sentence captures two cases in which the UE decides in which order to process grants. The first case is when two grants (which may be received in different or same PDCCH occasion) results in the simultaneous transmission of multiple MAC PDUs. The second case is when two grants are received in the same PDCCH occasion (but the grants may result in simultaneous or non-simultaneous transmissions of multiple MAC PDUs). Based on this it is correct to refer to "PDCCH occasion". The rapporteur is not aware how different K2 values would make the situation different.
Remaining uses of "NR-UNIT"
Section 5.3.2.2
In this section it is stated that:
For each 'NR-UNIT'where a transmission takes place for the HARQ process, one or more (in case of downlink spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.
As this use of this "NR-UNIT" has no strict relation to any timing (the core of the sentence lies with what the HARQ entity provides) the rapporteur proposes to replace "NR-UNIT" with "When". The sentence would then look like this:
When a transmission takes place for the HARQ process, one or more (in case of downlink spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.
[bookmark: _Toc497145924]For the use of "NR-UNIT" in section 5.3.2.2, replace "NR-UNIT" with "when".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes
	We support the change.

	ZTE
	Yes
	Because transmission may occur at any time and not necessary aligned with subframe or slot boundary, it is unnecessary to link the transmission to a certain “NR-UNIT”.

	InterDigital
	yes
	

	Nokia
	Yes
	

	Huawei
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	An alternative could have been: “For each PDSCH transmission for the HARQ process…”

	ITRI
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	Xiaomi
	Yes
	



Rapporteur's comment: All companies agree with the rapporteur.

Section 5.4.2.2
In this section it is stated that:
1>	if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this NR-UNIT:
The purpose of this sentence is to only allow UL transmissions in case there is no measurement gap or no msg3 transmission, i.e., measurement gaps and msg3 transmissions have priority. It is not clear to the rapporteur what extra information the "in this NR-UNIT" brings to this sentence and hence it is proposed to remove it. The sentence would look like this:
1>	if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer:
[bookmark: _Toc497145925]For the use of "NR-UNIT" in section 5.4.2.2, remove "NR-UNIT".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes
	-

	ZTE
	Yes
	

	InterDigital
	yes
	

	Nokia
	Yes
	

	Huawei
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	CATT
	Yes
	Since now PUSCH timing can vary for each grant, it might be more accurate to replace “collide” with “overlap in time”

	ITRI
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	Xiaomi
	Yes
	



Rapporteur's comment: All companies agree with the rapporteur. The editorial change proposed by CATT can be considered at a later stage.

Section 6.1.3.1
In this section it is stated that:
-	Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after all MAC PDUs for the NR-UNIT have been built (i.e. after the logical channel prioritization procedure). The amount of data is indicated in number of bytes. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field for the Short BSR format and the Short Truncated BSR format is 5 bits. The length of this field for the Long BSR format and the Long Truncated BSR format is 8 bits. The values for the 5-bit and 8-bit Buffer Size fields are shown in Tables 6.1.3.1-1 and 6.1.3.1-2, respectively.
The purpose of this sentence is to ensure that BSR is calculated after all MAC PDUs for a transmission has been built, e.g. in CA cases. This is similar to the case in section 5.3.2.2, the multiple transmission of MAC PDUs in one PUSCH duration, "PUSCH duration". The sentence would look like this:
-	Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after all MAC PDUs for the PUSCH duration have been built (i.e. after the logical channel prioritization procedure). The amount of data is indicated in number of bytes. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field for the Short BSR format and the Short Truncated BSR format is 5 bits. The length of this field for the Long BSR format and the Long Truncated BSR format is 8 bits. The values for the 5-bit and 8-bit Buffer Size fields are shown in Tables 6.1.3.1-1 and 6.1.3.1-2, respectively.
For the use of "NR-UNIT" in section 6.1.3.1, replace "NR-UNIT" with "PUSCH duration".
	Company
	Agree with proposal yes/no
	Comment

	Samsung
	Yes
	-

	ZTE
	Yes
	

	InterDigital
	Yes
	

	Nokia
	No
	TTI can be used for PUSCH duration.

	Huawei
	No
	We can reuse the term TTI in this case instead of “PUSCH duration” with the similar definition. For instance, TTI can be defined as inter-arrival time of a TB, i.e. the time it shall take to transmit a TB. Then, we don’t need to introduce a new concept of “PUSCH duration”.

	Qualcomm
	No
	We do not think it is the duration that matters in this case.  It should be “after all MAC PDUs which start PUSCH transmission at the same time have been built”, because there could be TBs of different durations but scheduled to start transmission at the same time. BSR should reflect the buffer status right before these TBs are transmitted. 

	MediaTek
	No
	With different PUSCH durations that can completely or partially overlap, what does ‘all MAC PDUs’ refer to?

	Intel
	No
	Agree with Nokia that we can use term TTI.

	OPPO
	No
	

	CATT
	Yes although…
	There is a similar discussion in the BSR email discussion related to whether BS reflects the data volume at the end of each PUSCH allocation in a slot (call it TTI) or at the end of the slot. This can be different considering different possible PUSCH timings allocated in the same slot (e.g. in different CCs). So maybe we should wait for BSR discussion conclusion.

	ITRI
	Yes
	

	vivo
	Yes
	

	LG
	No
	In case the MAC PDUs are with different PUSCH durations, it is unclear how the BS field is set. The suggestion would be to remove ‘after all MAC PDUs for the PUSCH duration have been built (i.e.’. Then, it becomes:
-	Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after the logical channel prioritization procedure.

	Xiaomi
	No
	These MAC PDUs may have different PUSCH duration:
[image: ]



Rapporteur's comment: A small majority of companies disagree with the proposal from the rapporteur, but among these companies there is no clear alternative. The rapporteur also agrees with companies that "PUSCH duration" might not be the best term either, as there could be MAC PDUs being transmitted simultaneously with different PUSCH durations. The rapporteur has a slight preference for Qualcomm's view. It should be the start of the transmission that matters. Based on this, the rapporteur proposes the following:
-	Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after all MAC PDUs for the PUSCH duration have been built (i.e. after the logical channel prioritization procedure). The amount of data is indicated in number of bytes. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field for the Short BSR format and the Short Truncated BSR format is 5 bits. The length of this field for the Long BSR format and the Long Truncated BSR format is 8 bits. The values for the 5-bit and 8-bit Buffer Size fields are shown in Tables 6.1.3.1-1 and 6.1.3.1-2, respectively.
Becomes
[bookmark: _Hlk498340551][bookmark: _Hlk497229333]-	Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after all MAC PDUs which start PUSCH transmission at the same time have been built (i.e. after the logical channel prioritization procedure). The amount of data is indicated in number of bytes. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field for the Short BSR format and the Short Truncated BSR format is 5 bits. The length of this field for the Long BSR format and the Long Truncated BSR format is 8 bits. The values for the 5-bit and 8-bit Buffer Size fields are shown in Tables 6.1.3.1-1 and 6.1.3.1-2, respectively.

Conclusion
The rapporteur proposes to agree to the text proposal in R2-1713463.
[bookmark: _GoBack]The rapporteur thinks the following issues can be discussed in the meeting:
-	Section 5.4.4, where the e-mail discussion was unable to conclude on how to remove "NR-UNIT".
-	One sentence in section 5.4.5:
"2>	if UL-SCH resources are available for a new immediate transmission in this NR-UNIT:"
	The proposal to add "immediate" came very late in the e-mail discussion and the term should be discussed.
While not strictly related to the e-mail discussion, the following issues were also raised:
-	Time unit for drx-RetransmissionTimerDL.
-	Time unit for drx-RetransmissionTimerUL.
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