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This document provides proposals and summary of discussions of the following email discussion.
[107-e-NR-5G_V2X-03] Correction on processing time for simultaneous SL and UL transmissions/receptions (R1-2110842) by Nov 16 – Yangfan (Huawei)
Issue
As pointed out by the draft CR [1], for simultaneous NR and E-UTRA transmission/reception, it is specified in clause 16.2.4.1 of TS 38.213 that the priorities of the channels/signals are known to both E-UTRA radio access and NR radio access at the UE T msec prior to the start of the earliest of the two transmissions to allow sufficient time to decide which RAT is prioritized. This was set at the LTE DCI processing and preparation time of 4ms.
Clause 16.2.4.1
	[bookmark: _Toc29894882][bookmark: _Toc29899181][bookmark: _Toc29899599][bookmark: _Toc29917335][bookmark: _Toc36498210][bookmark: _Toc45699238][bookmark: _Toc83289710]16.2.4.1	Simultaneous NR and E-UTRA transmission/reception
If a UE 
-	would transmit a first channel/signal using E-UTRA radio access and second channels/signals using NR radio access, and
-	a transmission of the first channel/signal would overlap in time with a transmission of the second channels/signals, and
-	the priorities of the channels/signals are known to both E-UTRA radio access and NR radio access at the UE  msec prior to the start of the earliest of the two transmissions, where  and is based on UE implementation, 
the UE transmits only the channels/signals of the radio access technology with the highest priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio access, as indicated by higher layers or, in case of PSFCH, equal to the priority of the corresponding PSSCH. 
If a UE 
-	would respectively transmit or receive a first channel/signal using E-UTRA radio access and receive a second channel/signal or transmit second channels/signals using NR radio access, and
-	a transmission or reception of the first channel/signal would respectively overlap in time with a reception of the second channel/signal or transmission of the second channels/signals, and
-	the priorities of the channels/signals are known to both E-UTRA radio access and NR radio access at the UE  msec prior to the start of the earliest transmission or reception, where  and is based on UE implementation,
the UE transmits or receives the channels/signals of the radio access technology with the highest priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio access, as indicated by higher layers or, in case of PSFCH, equal to the priority of the corresponding PSSCH.



However, a similar processing time constraint has been omitted for simultaneous SL and UL transmissions/receptions. Without the constraint, the gNB cannot know when it needs to schedule a Uu DCI and/or SL DCI for mode 1 such that UE is expected to process both in time for transmission/reception according to priority rules.
A related agreement is reached in RAN1 #101-e, which implies the processing timeline is up to UE implementation. However, if the whole processing timeline determined by UE itself and no specified upper bound on it, the gNB does not know how much time in advance to schedule a uplink/sidelink transmission to guarantee enough time for UE to process the prioritization, since the capabilities of UEs are different. Regarding this, if the UL/SL scheduling is too close to the overlapping,  UE may drop either SL or UL arbitrarily without following specified rules. 
	Agreements:
· When one SL transmission overlaps with one or more UL transmissions overlapping with any UL transmission in time, 
· multiplexing/prioritization defined on Uu, if any applicable, apply to the overlapping UL transmissions before the prioritization with the SL transmission.
· If the SL transmission still overlaps with more than one UL transmission, 
· the UE transmits SL transmission if the SL transmission is prioritized over all the UL transmissions subject to both UE multiplexing and processing timeline w.r.t. the first SL/UL transmission.
· the UE transmits UL transmission if at least one UL transmission is prioritized over the SL transmission subject to both UE multiplexing and processing timeline w.r.t. the first SL/UL transmission.
· UE processing timeline w.r.t. the first SL/UL transmission is the same as in proposal 8.

Proposal 8:
· Confirm the following working assumption with red-colored changes:
· (Working assumption) For handling the case where more than one SL and UL transmissions overlap, adopt the following principle
· For more than one SL transmissions overlapping with a UL transmission, the highest priority of SL transmissions is used for the prioritization.
· For more than one UL transmissions overlapping with a SL transmission, the highest priority of UL transmissions is used for the prioritization.
· Details are up to UE implementation


In LTE-V, the Uu-SL prioritization timeline is implicit from the fact that LTE DCI decoding + preparation always has 4ms. This provides adequate time for the prioritization procedure to be performed. It does not mean that the prioritization timeline is unspecified in LTE-V. In NR-V, symbol-level scheduling is supported in uplink which results in limited time for UE to process prioritization. 
Thus, an upper bound of processing time in NR is beneficial for both gNB scheduling and UE implementation.
The UE needs time to decode both NR DCIs and prepare the transmission/reception on the prioritized link. DL/UL DCI formats and SL DCI formats are agreed not to be configured in the same search space. So UE may be not capable to process them simultaneously. The time gap between DCI format 3_0 and sidelink transmission is subject to sl-DCI-ToSL-Trans, where the minimum value of sl-DCI-ToSL-Trans is one slot. Similarly, the time for PUSCH preparation on Uu is almost one slot as well. Considering the necessary inter-UE processing time in addition, the maximum processing time is no more than 3 slots.
Therefore, a CR is proposed in R1-2110842 and copied as below.
	[bookmark: _Toc11324560][bookmark: _Toc29230462][bookmark: _Toc36026721][bookmark: _Toc45107560][bookmark: _Toc51774229][bookmark: _Toc66811385]<Unchanged parts omitted>
[bookmark: _Toc29894884][bookmark: _Toc29899183][bookmark: _Toc29899601][bookmark: _Toc29917337][bookmark: _Toc36498212][bookmark: _Toc45699240][bookmark: _Toc83289712]16.2.4.3	Simultaneous SL and UL transmissions/receptions
If a UE 
-	would simultaneously transmit on the UL and on the SL in a carrier or in two respective carriers, and
-	the UE is not capable of simultaneous transmissions on the UL and on the SL in the carrier or in the two respective carriers, and
-	the priorities of both UL and SL transmissions are known at the UE  slots prior to the start of the earliest of the two transmissions, where  and is based on UE implementation.
the UE transmits only on the link, UL or SL, with the higher priority.
If a UE 
-	would simultaneously transmit on the UL and receive on the SL in a carrier, or
-	would simultaneously transmit on the UL and receive on the SL in two respective carriers and the UE is not capable of simultaneous transmission on the UL and reception on the SL in the two respective carriers, and
-	the priorities of the UL transmission and SL reception are known at the UE  slots prior to the start of the earliest of the UL transmission and SL reception, where  and is based on UE implementation.
the UE transmits on UL or receives on SL, with the higher priority.
<Unchanged parts omitted>



1st Round Discussion
Companies’ view
Q1: Do you agree that the upper bound of processing time for simultaneous SL and UL transmissions/receptions should be specified as bounded by 3 slots? If not, what upper bound is preferred?
	Company
	Agree or not
	Comment

	Huawei, HiSilicon
	Agree
	We proposed T≤3 slots bound because:
· UE receives a first DCI 0_x (e.g. for PUSCH) in slot i, which it is capable to transmit by slot i+1. However, the gNB scheduling means transmission will occur in i+2.
· UE receives a second DCI 3_0 (e.g. for SL) in slot i+1, which it is capable to transmit by slot i+2, overlapping with the PUSCH.
· Since DCI 3_0 does not contain any priority information about SL transport block, thus specification should allow time for exchange between SL and Uu followed by priority comparisons (eMBB and URLLC thresholds), and potentially cancelation.
· Actual value of T is up to UE implementation, according to how it arranges comparison of the SL and Uu priorities, cancelation, etc.
· Since SL transmission is slot-based, transmission can be ready not later than slot i+3.

	OPPO
	No
	In our view, it is not essential issue. It is optimization. We don’t think it is necessary to discuss this issue at CR phase. 

	NTT DOCOMO
	No
	We understand the motivation and the same mechanism as LTE/NR prioritization can be reused.
Meanwhile, we are now at late stage of CR phase. Defining a new specific value might not be good in this stage. We have Tproc,1 and T_proc,2 (and T_proc for mode 1). With the processing time parameters, we guess UE can handle the overlap correctly.

	Sharp
	No
	We share other companies’ view that this is not an essential correction.

	CATT,GOHIGH
	No
	To our understanding, it is an optimization issue. UE can perform the operations of simultaneous SL and UL well by implementation, based on the current specified processing times. Therefore, at last stage of CR phase, the above modification is not supportive.

	LGE
	No
	We think the issue is a valid one, while we have sympathy with several companies that reasonable UE implementation will consider its processing time in handling the prioritization. If specifying an upper bound is considered essential for the UE implementation, we propose to use T^SL_proc,0 by which the UE becomes ready for the resource selection procedure which uses the priority value. Having a fixed upper bound seems problematic when we consider various subcarrier spacing.

	Qualcomm
	Please see comments.
	This subclause also applies to prioritization between UL and Mode 2 SL transmissions, not just Mode 1 SL transmissions. In which case, the upper bound should be Tproc,1.

	Samsung
	No
	We share the view that this is not an essential correction.

	vivo
	Comment
	In our view it seems no issue for UE implementation, as per the agreement, the processing timeline is up to UE implementation. Thus, this issue may be mainly concerned for mode-1 scheduling, in which case the scheduler may want to have clear expectation on UE behavior. 

Regarding the processing time T, it is not clear in the case of different SCS between UL and SL, e.g., which SCS is used to determent the slot, where is the start of the slot, etc.

	Ericsson
	No
	We do not think that it is necessary to add the clause. If the UE does not know the priorities, then it is not applicable as it cannot determine the higher priority.
The requirement on the time at which the corresponding priorities should be known, etc. is already addressed by processing and preparation times for the corresponding channels.

	Nokia, Nokia Shanghai Bell
	Comment
	We think that there should be upper bound for processing time. Reusing existing NR processing time definitions is preferred. It seems that it is now unclear which of the processing times defined for NR, should be used, so adding a statement to the specification is ok. If companies think that specification already defines the processing times for this case, then explanation in the chairman’s notes describing the correct interpretation could be added.

	Lenovo/Motorola Mobility 
	No 
	We have similar view as others, the preparation and processing time are already specified 

	ZTE,Sanechips
	No
	Similar view as others no need for change given LTE spec.



Q2: Do you agree with proposed changes (apart from any difference on upper bound value)? If not, why?
	Company
	Agree or not
	Comment

	Huawei, HiSilicon
	Agree
	

	OPPO
	No 
	

	NTT DOCOMO
	No
	

	Sharp
	No
	

	CATT,GOHIGH
	No
	

	LGE
	No strong view
	

	Qualcomm
	Yes
	We propose to use Tproc,1 to handle Mode 2 transmissions.

	Samsung
	No
	

	vivo
	Comment
	As also replied in Q1, if the change is needed, it should only for mode-1.

	Ericsson
	No
	

	Nokia, Nokia Shanghai Bell
	Comment
	We are ok to clarify this in the specification, or in the meeting notes.


	Lenovo/Motorola Mobility 
	No
	

	ZTE,Sanechips
	No
	



Summary of 1st round input
Based on the inputs of first round, companies’ view can be summarized as below,
· Four companies (HW/HiSi, LGE, QC, Nokia) think an upper bound on the processing time for the prioritization between UL and SL should be set, where HW/HiSi propose a new boundary T≤3 considering DCI parsing time, LGE proposes to reuse  to get UE ready for resource selection, QC thinks the upper bound should be  and Nokia also prefers a processing time already defined in NR. 
· Five companies (DCM, CATT, Ericsson, Lenovo, Vivo) think the current specified processing timeline(s) in NR has covered the processing time on the prioritization between UL and SL. 
· Three companies (OPPO, Sharp, Samsung) think this issue is not essential.
· One company (ZTE) thinks no change is needed since LTE spec.

2nd Round Discussion
According to the discussion of 1st round, it seems companies’ view on processing timeline for prioritization between UL and SL are divergent. 
Some companies think there is, or should be, an upper bound of processing time. In moderator’s understanding, if an upper bound is set, it should take both resource allocation Mode-1 and Mode-2 into account, it is possible that an uplink transmission scheduled at the slot which UE selects to transmit PSCCH/PSSCH based on Mode-2 in a resource pool, since gNB does not know the resource that UE determined. 
Many companies think current processing timelines have covered the processing time that UL-SL prioritization needs. However, as moderator’s observation, there are four specified processing timelines related to sidelink transmission in the spec, two for mode-2:  and  and two for mode-1:  and . None of them is explicitly specified to UL and SL prioritization. To be clearer, moderator summarizes their definition and functions as below.
· : The lower bound of sensing window, where the latest time that UE gets ready to do resource selection procedure.
	TS 38.214, Clause 8.1.4
[bookmark: _Hlk26192698]The sensing window is defined by the range of slots [) where  is defined above and  is defined in slots in Table 8.1.4-1 where  is the SCS configuration of the SL BWP. The UE shall monitor slots which belongs to a sidelink resource pool within the sensing window except for those in which its own transmissions occur. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.



· : The upper bound of resource selection window, where the latest time that UE determines a resource and prepare PSSCH/PSSCH.
	TS 38.214, Clause 8.1.4
A candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource, where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 



· : The slot offset between the slot of the DCI and the first sidelink transmission scheduled by DCI.
	TS 38.214, Clause 8.1.2.1
For sidelink dynamic grant and sidelink configured grant type 2:
-	The "Time gap" field value m of the DCI format 3_0 provides an index m + 1 into a slot offset table. That table is given by higher layer parameter sl-DCI-ToSL-Trans and the table value at index m + 1 will be referred to as slot offset .
-	The slot of the first sidelink transmission scheduled by the DCI is the first SL slot of the corresponding resource pool that starts not earlier than , where  is the starting time of the downlink slot carrying the corresponding DCI,  is the timing advance value corresponding to the TAG of the serving cell on which the DCI is received and is the slot offset between the slot of the DCI and the first sidelink transmission scheduled by DCI and  is the SL slot duration


 
· : The minimum time required by UE to parse DCI format 3_0 and prepare a sidelink transmission.
	TS 38.214, Clause 16.5
For sidelink dynamic grant and for SL configured grant type 2 activation, if the first sidelink symbol in the sidelink allocation for a PSSCH for a transport block and the associated PSCCH, including the DM-RS and the duplicated symbol, as defined by the slot offset  of the scheduling DCI for dynamic grant or the activating DCI for SL configured grant type 2, is no earlier than at symbol L, where L is defined as the next sidelink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the sidelink transmissions for dynamic grant or activating the SL configured grant type 2, then the UE shall transmit the PSSCH and the associated PSCCH.
-	N2 is based on µ of Table 8.6-1, where µ corresponds to the one of (µDL, µSL) resulting with the largest Tproc, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PSSCH for dynamic grant or activating the SL configured grant type 2 was transmitted and µSL corresponds to the subcarrier spacing of the sidelink channel with which the PSSCH and the associated PSCCH are to be transmitted, and κ is defined in Clause 4.1 of [4, TS 38.211].
-	d2,1 = 1. 
Otherwise the UE may ignore the scheduling DCI for dynamic grant or the activating DCI for SL configured grant type 2. 



Some companies also mention that following current timeline, the prioritization processing time can be handled by UE proper implementation, but just explained by Vivo, for mode-1 scheduling, the scheduler may want to have clear expectation on UE behavior and needs to guarantee enough time for UE to finish the prioritization.
One company thinks given the LTE spec, no changes is needed. Moderator has a different understanding on that. As explained in the Section 2, no specific definition in spec does not mean no prioritization timeline for LTE-V. It is implicit from the fact that LTE DCI decoding + preparation always has 4ms.
Some companies think this is an optimization issue and does not need to discuss. From moderator’s view, I agree that unnecessary changes on the spec should be avoided at this CR stage. However, based on the inputs from companies, the companies acknowledging that there is an upper bound give different values. The companies who think the current timelines covered the comparison time does not reach a clear common understanding on which timeline the gNB can assume. On the other hand, the current spec still lacks of descriptions on UL-SL prioritization timeline. Therefore, a clarification on UL-SL prioritization timeline is beneficial for interoperability purposes on top of gNB scheduler purposes.
Based on the inputs, a new proposed value may be not preferred at this stage, and if possible, a current timeline can be reused. Since the prioritization should happen after a request/grant received for SL transmission in physical layer, ,  and can be considered. The value of  is specified in Table 8.1.4-2 of TS 38.214, which starts from 3 slots at 15 kHz SCS. The  is indicated by DCI from the values given by sl-DCI-ToSL-Trans, where the minimum value is one slot. The  starts from 10 symbols at 15kHz SCS. From moderator’s view, to take both Mode-1 and Mode-2 RA into account, the larger value, , seems more proper, which gives UE more time to perform prioritization and prepare UL/SL transmission.
Given this, a CR is provided based on  . Companies can provide views on the proposed changes. 
Proposal: If the priorities of UL transmission and SL transmission/reception are known at the UE T slots prior to the starts of the earlier of the two, where , and is based on UE implementation, UE performs the operation having the higher priority.
Changes on TS 38.214, Clause 16.2.4.3
	<Unchanged parts omitted>
16.2.4.3 	Simultaneous SL and UL transmissions/receptions
If a UE 
-	would simultaneously transmit on the UL and on the SL in a carrier or in two respective carriers, and
-	the UE is not capable of simultaneous transmissions on the UL and on the SL in the carrier or in the two respective carriers, and
-	the priorities of both UL and SL transmissions are known at the UE  slots prior to the start of the earliest of the two transmissions, where  and is based on UE implementation, where  is specified in the Table 8.1.4-2.
the UE transmits only on the link, UL or SL, with the higher priority.
If a UE 
-	would simultaneously transmit on the UL and receive on the SL in a carrier, or
-	would simultaneously transmit on the UL and receive on the SL in two respective carriers and the UE is not capable of simultaneous transmission on the UL and reception on the SL in the two respective carriers, and
-	the priorities of the UL transmission and SL reception are known at the UE  slots prior to the start of the earliest of the UL transmission and SL reception, where  and is based on UE implementation, where  is specified in the Table 8.1.4-2.
the UE transmits on UL or receives on SL, with the higher priority.
<Unchanged parts omitted>



Companies’ view
Q: Do you agree the above proposal giving the prioritization timeline as ,? If not, what timeline do you assume (such as ,  and )?
	Company
	Yes/No/Other timeline
	Comment, incl. other timeline if proposed

	NTT DOCOMO
	No
	We meant that the following parameters in current spec cover the discussed processing time.
· Tproc,1: PDSCH processing procedure time, i.e. processing time between PDSCH and PUCCH
· Tproc,2: PUSCH preparation procedure time, i.e. processing time between DCI and PUSCH
· Tproc: PSSSCH preparation procedure time, i.e. processing time between DCI and PSSCH
gNB schedules UL and/or SL in consideration of these parameters, and UE can handle the prioritization then.
Regarding SL mode 2 case, UE knows the priority at slot n and the earliest TX is at slot n+T1. This means that T1 can be used as the discussed processing time.

We guess that these parameters are sufficient for the purpose. Otherwise, we would like to hear why insufficient.

	OPPO
	No
	As many companies commented in 1st round, we don’t think it is essential issue to be discussed. It is kind of “optimization”. Without such limitation, the system can still work. 

	CATT,GOHIGH
	No
	Agree with OPPO's view. As agreed in the previous meeting, UE processing timeline of simultaneous SL and UL transmissions/receptions is up to UE implementation. As well, based on current specified processing times, the system can still work. Therefore, this optimization issue is not supported.

	Samsung
	No
	We share the view with OPPO and CATT

	vivo
	No
	The TP is anyway incorrect. Firstly, there is no Table 8.1.4-2 in 38.213 – it should refer to 38.214. Secondly, it is still not clear which SCS (either SL or UL) is used to determine the T/. Finally, we have not been convinced yet why it is needed for mode-2.

	Qualcomm
	Yes
	We agree with vivo on the need to correct the table reference and that SCS needs to be defined.
In other parts of specifications where different SCS values could be involved, the SCS that leads to larger timeline, or the smaller SCS, is typically used. In this case, the proposal could be updated to use the smaller of the two SCS values.

	Ericsson
	No
	As indicated in the previous round we do not see the need for further clarifications as also commented by OPPO.

	Sharp
	No
	Agree with other companies that the existing UE processing timelines are sufficient.

	Huawei, HiSilicon
	Yes
	We support the proposed change, with correction on table reference and defined SCS. 

This is not optimization, this is, on the other hand, to clarify the UE behavior when the processing time is not enough for prioritize UL-SL transmission and gNB scheduling requirement when it schedules a simultaneous UL-SL transmission. Without this specified upper bound value, this UL-SL prioritization operation cannot work, as it is uncontrollable and unpredictable since gNB does not what processing time is used per UE implementation. 

Only rely on Tproc, Tproc,1 or Tproc,2 is not sufficient for UE to have this comparison, given that any of these can be as small as symbol-level, and is defined without consideration of simultaneous Uu-SL prioritization processing time. 

For mode-2 case, UE selects a resource for SL transmission in the resource pool, where gNB does not know the location in time. Without the clear processing timeline for prioritization, when gNB’s UL grant is received just one slot (e.g. slot m-1) before selected the slot of SL transmission (e.g. slot m), UE will have NO time to prioritize the UL-SL transmission at slot m (the PSSCH preparation time, Tproc, is reused from Uu, which is not taking into account exchange between SL and Uu followed by priority comparisons), thus the UE behavior in this case is not clear. If a prioritization timeline is specified clearly, when the processing time cannot be guaranteed, UE can understand this is an error case for prioritization and will not have to transmit the one with higher priority.

For mode-1 case, gNB can schedule the simultaneous UL-SL transmission. As our commented in the first round, DCI 3_0 does not contain any priority information about SL transport block, thus specification should allow time for exchange between SL and Uu followed by priority comparisons (eMBB and URLLC thresholds), and potentially cancelation. Similarly, this kind of relax also occurs on the overlapping between UL transmissions. If time is not enough, the UE cannot select the higher priority link and prepare the corresponding transmission.

On the SCS determination on the processing timeline to prioritize the UL-SL, we have similar understanding with QC that smaller SCS could be used as usual.

	Nokia, Nokia Shanghai Bell
	Comment
	The interpretation proposed by NTT DOCOMO or explicit statement in the specification are fine for us. We would like to avoid the situation that prioritization can be completely ignored due to UE implementation that requires very long processing time.

	
	
	

	
	
	

	
	
	

	
	
	



[bookmark: _Ref129681832]Conclusions
No discussion in the end.
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