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Introduction
In RAN2#109e, RLM/RLF for NR-V2X was discussed based on email discussion report [108#99][V2X] HARQ based TX side RLM/RLF (Interdigital) [1].  The following agreement was made at RAN2#109e from this email discussion[2]:   
Agreements on RLM/RLF: 
1: 	Not introduce any explicit indication to upper layers to reset the upper layer keep-alive timer.
Regarding the HARQ feedback based TX side RLM/RLF, despite majority companies preferring to support the feature, further discussion was left to an additional email discussion to further discuss the need, technical challenges, and details of HARQ feedback.   
[Post109e#23][V2X] Remaining RLM/RLF issue (Interdigital)
	Intended outcome: Discuss the need, technical challenges and details of HARQ feedback based TX sided RLM/RLF

In this email discussion, we focus on addressing some of the motivation and technical challenges that were brought up during the discussion of [108#99][V2X] and online in RAN2#109e, and on finalizing the specification impacts.
[bookmark: _Ref528173454][bookmark: _Ref525647665]Discussion
Motivation for HARQ-Based RLF at the TX UE
Link management at the RX UE has been excluded by RAN2 and discussion of HARQ-based RLF focuses on link management at the TX UE.  Contrary to the RX UE, the TX UE may have different motivation for performing link management because the TX UE is performing active data transmissions.  The majority of companies in the first emil discussion [1] alluded to at least one of the following motivations of link management at the TX UE:
A) Quickly inform upper layers of a failed unicast link to maintain QoS of the service 
· When a service is established for a unicast link, the TX UE will perform active transmissions associated with that unicast link.  Upper layers should therefore be aware of a failure in the unicast link promptly so that the service is not continued with erroneous expectation of satisfying QoS requirements.  In addition, the failure should be informed to upper layers quickly so that upper layers can take action (e.g. change the path from PC5 to Uu) that can maintain the service QoS without interruption.

B) Minimize transmissions/congestion caused by TX UE with a failed unicast link
· Contrary to the RX UE, which is only receiving active transmissions for a unicast link, a TX UE should stop active transmissions for a failed unicast link promptly to avoid that further unsuccessful transmissions related to the unicast link cause additional congestion and possible resource collisions on sidelink.

Question 1: Do you agree that link management at the TX UE should have any/all of the following benefits:
· A) Quickly inform upper layers of a failed unicast link to maintain QoS of the service
· B) Minimize transmissions/congestion caused by TX UE with a failed unicast link
	Company
	Response (Y/N to A/B)
	Comments

	LG
	Yes with  A) and B)
	TX UE can inform upper layers each time it successfully decodes a TB associated to a sidelink process of the unicast link. Moreover, the TX UE MAC entity should further check the SRC/DST fields of the MAC header in the MAC PDU and then indicate ‘successful reception’ to upper layer.

	OPPO
	Yes and No
	In general this scheme may work based on the assumption that DTX from RX side is because of failed link but not false alarm. But if the UE declares RLF by mistake, a quicker job is even worse.

	vivo
	Yes for A and B
	We think the two benefits were already discussed and identified in the previous RLM/RLF email discussion, and agree with the rapporteur about the reasons listed above.  

	Nokia
	comments
	With the given constraints of no L1-mechansism for detection of sidelink link failure and out-of-sync, the TX-UE can only declare HARQ-based RLF if maximum number of retransmissions is reached or timer has expired. Hence we propose a rewording for answer A)remove the word “quickly” and in answer B)replace the verb “minimize” with “stop”.

	Interdigital
	Yes for A and B
	If the TX UE does not inform upper layers of a failed unicast link, the service will continue to run without satisfying QoS requirements, and the TX UE will continue to occupy sidelink resources unnecessarily.  This problem does not exist at the RX UE. 

	CATT
	Yes to A/B
	Beside the above benefits A and B, we also think TX based RLC retransmissions mechanism can reduce keep alive message transmission at TX perspective.

	Hyundai
	Yes for A and B
	Agree with the benefits of two motivations by rapporteur.

	ITL
	Yes for A and No for B
	We agree with OPPO’s view basically.

	Lenovo, MotM
	Yes
	Assuming ofcourse that an RLF declaration is reasonably stable, both the benefits are justified.

	Kyocera
	Yes to A and B
	We agree that A) in particular is one of the key reasons for supporting RLF.

	Qualcomm
	See comments
	Agree with OPPO’s comment.  The HARQ can reduce the number of transmissions in some instances, but only for the case of RLC UM.  This is contrast the keep-alive approach, which addresses all scenarios. 

	Spreadtrum
	Yes but
	Only beneficial if we have periodic reference signal or feedback transmission. Otherwise, the performance might be even worse.

	Fujitsu
	Yes to A and B
	We agree with the two benefits. 

	Apple 
	Yes to A/B
	It is fair to say the persistent HARQ failures (DTX/NACK) indicates a "problemetic" link and UE need to take some swift actions to either fix it or tear it down, in order to avoid wasting TX resources.

	ZTE
	Yes for A and B
	We agree with the benefits of linkmanagement at Tx UE mentioned by rapporteur

	Xiaomi
	Yes
	A reliable AS link management at TX UE has the proposed two benefits. If the AS link management at TX UE is not reliable, more problems would occur.

	Convida Wireless
	Yes to A and B
	We agree with the majority of the companies in the first email discussion regarding the motivations of link management at the TX UE. Namely to inform the upper layers so that the QoS of the service may be maintained, and reduce sidelink transmission from the TX UE when the radio link has failed. 

	MediaTek
	Yes to A and B
	Both benefitials are clear to us.

	Huawei
	Yes to A and B
	

	Intel
	Yes for A and not B
	We agree with A that it is useful to immediately inform the upper layers when RLF is detected. Having done that, the upper layer would naturally take some action (i.e. stop transmitting over that link), so we do not think B remains applicable

	Ericsson
	Yes
	

	Futurewei
	Yes to A and B
	



One aspect which addressed during the first email discussion was the interaction of HARQ-based RLF with keep alive signalling from upper layers.  Below, for reference, is the PC5-S keep alive procedure from SA2 [6].
---------------------------------------------------------------------------------------------------------------------------------------------
The PC5 Signalling Protocol shall support keep-alive functionality that is used to detect if a particular PC5 unicast link is still valid. Either side of the PC5 unicast link can initiate the layer-2 link maintenance procedure (i.e. keep-alive procedure), based on for example triggers from the AS layer or internal timers. The Ues shall minimize the the keep-alive signalling, e.g. cancel the procedure if data are successfully received over the PC5 unicast link. 


Figure 6.3.3.x-1: Layer-2 link maintenance procedure
0.	UE-1 and UE-2 have a unicast link established as described in clause 6.3.3.1.
1.	Based on trigger conditions, UE-1 sends a Keep-alive message to UE-2 in order to determine the status of the PC5 unicast link.
NOTE 1:	It is left to Stage 3 to determine the exact triggers for the keep-alive messages. For example, the trigger can be based on a timer associated with the Layer-2 link. The timer can be reset with a successful reception event defined by TS 38.300 [11]. 
2.	Upon reception of the Keep-alive message, UE-2 responds with a Keep-alive Ack message.
The UE initiating the keep-alive procedure shall determine the follow up actions based on the result of the signalling, e.g. proceed with implicit layer-2 link release.
NOTE 2:	It is left to Stage 3 to determine the follow up actions. For example, a successful reception event can also cancel the layer-2 link release if received in time. 
---------------------------------------------------------------------------------------------------------------------------------------------
Keep alive signalling was adopted by SA2 due to the lack of link management at the RX UE.  Therefore, it was designed specifically for the RX UE.  However, some companies view in the first email discussion [1] was that keep alive signalling can also be used at the TX UE, which would make AS layer link management unnecessary.  On the other hand, majority of companies indicated that keep alive signalling on its own is not sufficient for link failure detection at the TX UE because use of keep alive at the TX UE to achieve the benefits in question 1 would require keep alive signal to be transmitted very frequently, resulting overhead on sidelink.  In the SA2 specification above, overhead associated with keep alive transmissions should be minimized at the UE.  This seems to rule out transmissions of keep alive signal that are frequent enough to achive the benefits in question 1. 
Question 2: Can keep alive signaling transmitted by the TX UE be used to achieve the benefits identified in question 1? If so, how and does this impact SA2 requirements/assumptions?
	Company
	Response (Y/N)
	Comments

	LG
	Y
	The Ues shall minimize the the keep-alive signalling, e.g. reset keep-alive timer to prevent the UE to transmit keep-alive message if data are successfully received over the PC5 unicast link. 
To reset the Keep-alive timer, the TX UE can inform upper layers each time it successfully decodes a TB associated to a sidelink process of the unicast link. 

	OPPO
	yes
	But we agree in general keep alive scheme is bit slow because of long RTT compared to scheme in AS layer

	vivo
	No with comments
	First of all, we think the benefits in question-1 are more related to AS mechanism e.g. RLF based on RLC which is already defined. 
Second, in SA2 spec, it is not really differentiating the UE from TX or RX point of view in the keep-alive procedure, with saying ‘Either side of the PC5 unicast link can initiate the layer-2 link maintenance procedure’. And the signaling overhead can be well handled by setting appropriate timer value as the PC5 unicast link keep-alive procedure shall only be initiated when timer T5003 for the link expires (according to CT1 spec 24.587)
Therefore, we think the TX or RX may not really achieve the benefits in question 1.

	Nokia
	No
	In principle the keep-alive signaling can be applied to both TX- and RX-UE, however as indicated in the iscussion keep-alive message is shifting a radio problem (to be solved at radio layer) to higher layers and is introducing overhead and is not fast enough to detect link failures.

	Interdigital
	No
	We agree with Nokia that use of keep alive signaling for link management is moving a radio layer problem to higher layers to resolve.  Also, since we have agreed not to specify any interaction between AS layer and keep alive signaling, keep alive signaling on its own cannot address issues in Q1.
HARQ-based RLF uses an AS-layer mechanism and uses existing data transmissions in the UE, so no additional resource usage is added. 

	CATT
	No
	We don’t think keep alive signaling can achieve the benefits in Q1. For example, if keep alive signaling can quickly declare a RLF, it will invole the signaling overhead since the keep alive signalling needs to be transmitted very frequently.

	Hyundai
	No
	The keep alive mechanim at Tx would require frequent signal exchange between Tx and Rx. This may result in excessive SL overhead for link failure detection. So, we think that Keep alive signaling transmitted by Tx cannot be used to achive the benefits identified in Q1.

	ITL
	Yes
	We think bi-directional keep alive mechanism should be used in application layer to check link availablility regarding QoS for each application. Based on the results in application layer, AS layer in the Tx UE can achieve reasonable link management performance.

	Lenovo, MotM
	Can = Yes;
Should = ?
	Even in the traditional (Uu) communication, upper layer including applications like TCP do have their own requirements and facilities to monitor the link but that does not replace an AS level link maintenance procedure. Here, AS level link maintenance procedure may even aid (minimize) the necessity of more costly NAS level Keep Alive messages. Link maintenance is AS responsibility and therefore, it will be strange to e.g. keep transmitting until the PC5 link is released when a link has not been sustainable for some time. Similarly, only AS can attempt to ‘re-pair’ the link using different Panels, Beams (in future) etc.

	Kyocera
	No
	We agree with Nokia’s observation. 

	Qualcomm
	Yes 
	As noted in the response to Question 1, the HARQ-based scheme can reduce the number of transmissions for selected instances. Further, as noted by vivo, there are mechanism to manage signaling overhead in the keep-alive mechanism

	Spreadtrum
	Yes
	To reduce signaling overhead caused by periodic message exchange, the keep alive timer can be reset by HARQ acknowledgement from the Rx UE. Then the keep alive singal can be configured to be transmitted frequently.

	Fujitsu
	Not sufficient
	According to the current SA2 design, keep alive messages should be minimized, so keep alive procedure would not be so frequent, thus would not be so quick for link quality detection. 

	Apple
	Partially no
	If keep-alive are only triggered by upper layer timers, then this will probably be too slow to react to AS layer issues. But if AS layer can triggers the keep-alive procedure when detecing HARQ failures, then the latency issue can be mitigated.   

	ZTE
	Yes
	We think keep-alive mechanism could partially achieve the benefits identified in question 1. Whenever the Tx UE receive the packet from peer UE, it may notify the upper layer to reset the keep alive timer associated with this PC5 link. These can be up to UE implementation.

	Xiaomi
	Yes to B
	The keep alive signaling could achieve the benefit B by declaring failure in TX UE, but the efficiency is rather low.

	Convida Wireless
	No 
	We share the same views as Nokia and InterDigital. One could argue that the benefit A in Question 1 might be achieved with the use of Keep alive procedure but this will not be a practical solution because the keep alive message will need to be transmitted frequently by the TX UE, which could lead to unnecessary signaling overhead, something that is to be avoided in line with benefit B in Question 1. Additionally, even if such a signaling overhead was considered not to be a big issue, properly configuring the timer (under possible variable overload situation) such that the timer is not too long so that benifit A is possible, and not too short so as to avoid premature declaration of RLF may be difficult to do in practice. 

	MediaTek
	No
	Keep-alive signaling cannot achieve both benefits adressed in Q1 at the same time – it may not be fast enough, or, if we increase its transmission frequency for fast response to radio problem, additional signaling overhead is introduced.

	Huawei
	No
	Whereas the keep alive procedure may be slow, what we’d like to note here is that, RAN2 already agreed to not introduce any specified indication to upper layers to reset the upper layer keep-alive timer, meaning that we agreed RAN2 not to specify anything like “using the SL RLF operation for PC5 RRC connection in the AS to control keep alive procedure in the upper layers”. The only thing the UE needs to do upon SL RLF is telling the upper layers that this PC5 RRC connection fails (no matter caused by HARQ or ARQ), and how the upper layers performs based on this is completely up to the upper layer’s design (SA2/CT1 themselves to consider this). 

	Intel
	Yes
	As OPPO commented above, while it may incur a slightly increased delay (which should not be significant in most cases), existing keep alive signaling can already meet the “benefit(s“ in question 1.

	Ericsson
	No with comment
	Agree that keep alive scheme is slower than normal RRC-like RLF procedures. However, a tuning in the configuration paramenters of keep align framework it may achieve the scope (even this is not the intention with this feature).

	Futurewei
	No
	There is agreement that there is no indication from AS to trigger keep-alive transmission. And it is AS responsibility to monitor the quality of radio link.



RAN2 has already agreed to an AS-layer RLF trigger based on maximum number of RLC retransmissions.  This allows a UE with one or more RLC AM bearer to trigger RLF based when maximum number of RLC retransmissions is reached on that RLC bearer.  
A UE may be configured with SL-DRB which use either RLC AM or RLC UM.  Therefore, a UE configured with one or more RLC AM SL-DBR can trigger RLC-based RLF.  In addition, the SL-SRB is configured with RLC AM.  RAN2 has agreed that SL-SRB can be used for PC5-RRC signalling and PC5-S signalling, where:  
· PC5-RRC signalling can be:
· Sidelink configuration signalling
· Sidelink capability exchange signalling
· Sidelink measurement reports 
· and PC5-S signalling can be:
· Link Establishment and release signalling
· Link modification signalling (including link identifier update request/accept)
· Keep alive signalling
PC5-RRC sidelink configuration and capability signalling will typically be sent only when the link is established and/or at rare link reconfiguration events.  This is also the case for PC5-S link establishment/release/modification signalling.  Sidelink measurement reports are sent only by the RX UE and not the TX UE.  Finally, keep alive signalling, if sent by the TX UE, may have the same issues mentioned in Q1 above.   
It would therefore seem that SL-SRB, although always configured at the UE during the unicast link, cannot be used for link monitoring using RLF triggered by RLC  due to lack of regular transmission from a SL-SRB at the TX UE.  If this is the case, RLC-based RLF can only be used for link management at the UE when the UE is configured with an RLC AM SL-DRB.
Question 3: Can RLF triggered by RLC be used to achieve the benefits in question 1 when the UE is configured with only RLC-UM SL-DRBs? If so, how?  
	Company
	Response (Y/N)
	Comments

	LG
	N
	RLC retransmission based RLF would take some time until TX UE finally detect SL RLF. HARQ feedback based SL RLM can more quickly detect the SL RLF than RLC retransmission mechanism.

	OPPO
	
	If UE does care about radio link, this is not a likely case i.e. TX UE can always configure a RLC_AM SL-DRB, or TX UE can rely on keep alive scheme

	vivo
	No
	The RLC based RLM/RLF mechanism is obviously only availiable when the UE is configured with RLC-AM SL radio bearers, thus no benefits can be achieved when only RLC-UM SL-DRBs are configured in the UE.

	Nokia
	No
	The discussion for question 3 is already giving the answer (so no need to raise rhetoric questions): RLC-based RLF declaration can be done if RLC AM bearer reached maximum number of RLC retransmissions. For sidelink RLM the TX-UE should rely on HARQ-based RLM/RLF (faster than RLC-AM based RLF declaration).

	Interdigital
	No
	HARQ-based RLF is required when only RLC UM bearers are configured since RLC-based RLF cannot be performed on these bearers.  Relying only on SL SRBs will also not work as they do not have regular transmissions.

	CATT
	No
	No any RLF mechanism for RLC-UM in current spec.

	Hyundai
	No
	The RLC based RLF triggering would not be applied when UE is configured with RLC-UM-SL DRBs.

	ITL
	No
	We agree with OPPO

	Lenovo, MotM
	No
	

	Kyocera 
	No
	

	Qualcomm
	N with comment
	Although for the scenario described, the answer is no, as noted by OPPO, prudent management of the link would configure for RLC AM. 

	Spreadtrum
	No, but
	If RLC AM SL-DRBs are not available, we can still rely on keep alive function.

	Fujitsu
	No
	RLF triggered by RLC can be used for RLC AM SLRBs and currently not for RLC UM SLRBs. 

	Apple
	NO
	RLC-based RLF decalraation is only applicable to RLC AM mode

	ZTE
	No
	Suppose no RLC AM SLRB is configured, Tx UE can hardly only detect the link quality problem based on the number of RLC retransmission. However, it is doubtful the UEs involved in the PC5 unicast link only play the role of Tx or Rx UE. As we know, the majority data traffics on the network are TCP/IP based which require the TCP feedback, even for video and voice. This requires the UE to act as both Tx UE and Rx UE. In this case, it is naturally that the UE be configured with RLC AM SRB and send the measurement report to peer UE. Then the RLC retransmission based RLF could also work here.

	Xiaomi
	No
	In this particular case, RLC triggered RLF is not feasible.

	Convida Wireless
	No
	We share the same view as Nokia and InterDigital. We agree that the mechanism can not be used if a UE only has RLC UM SL-DRBs. In addition, we don’t expect such use cases to be rare.
We cannot rely on the SL SRB transmissions as these may be too infrequent to be useful for RLF. 

	MediaTek
	No
	Without RLC-AM SL-DRB, RLC-based RLF is not applicable.

	Huawei
	No
	UM-SLRB only UEs cannot enjoy SL RLF. But bear in mind the potential designed principle agreed before as illustrated in Question 2.

	Intel
	No
	Since it is clear that RLF based on RLC is currenlty only based on exceeding a max number of RLC retransmissions in AM mode, we are not sure what the question is really getting at

	Ericsson
	No
	

	Futurewei
	No
	RLF detection is still needed when there is only transmission over UM SLRB.



Summary of Motivation section – (Q1, Q2, Q3)
22 companies responded to the above questions on motivation for HARQ-based RLF.
In Q1, 19 of the 22 companies (LG, Vivo, Nokia, Interdigital, CATT, Hyundai, Lenovo/MotM, Kyocera, Spreadtum, Fujitsu, Apple, ZTE, Xiaomi, Convida, Mediatek, Huawei, Intel, Ericsson, Futurewei) agreed that link management at the TX UE allows informing the upper layers of a failed unicast link to maintain QoS of the service and as a result avoiding transmission/congestion caused by the TX UE on a failed unicast link. 
Observation 1: 19 of 22 companies agreed on the motivations for unicast link management at the TX UE.



In Q3, 21 (LG, Vivo, Nokia, Interdigital, CATT, Hyundai, ITL, Lenovo/MotM, Kyocera, QC, Spreadtrum, Fujitsu, Apple, ZTE, Xiaomi, Convida, Mediatek, Huawei, Intel, Ericsson, Futurewei) of 22 companies believe that number of consecutive RLC retransmissions cannot be used to perform link management at the TX UE when the TX UE is configured with RLC UM DRBs only.  4 companies (OPPO, ITL, QC, ZTE) out of 22 believed that an AS-layer link management for RLC UM only case is not needed because a UE would always be configured with an RLC AM bearer transmitting regular traffic. 
Observation 2: 18 of 22 companies agreed that unicast link management at the TX UE cannot be performed with maximum number of RLC retransmissions only.


In Q2, 17 of the 22 companies (LG, Vivo, Nokia, Interdigital, CATT, Hyundai, Lenovo/MotM, Kyocera, Spreadtrum, Fujitsu, Apple, ZTE, Convida, Mediatek, Huawei, Ericsson, Futurewei) indicated that keep alive signaling alone (i.e. without any AS layer involvement) at the TX UE should ideally not be used to perform link management to achiveve benefits in Q1, and that some AS-layer involvement is needed.  5 companies (OPPO, ITL, QC, Xiaomi, Intel) suggest no AS layer involvement in keep alive signaling is required at the expense of more inefficient and/or slower link maintenance.  
Observation 3: 17 of 22 companies agreed that current RAN2 status (i.e. keep alive signaling without AS layer involvement) is not preferable for unicast link management at the TX UE. 
Of the 17 companies which suggested an AS layer mechanism for the TX UE, based on their responses in this question, and subsequent questions:
· 15 companies would accept TX UE can trigger RLF based on HARQ feedback for this release (LG, Vivo, Nokia, Interdigital, CATT, Hyundai, Lenovo/MotM, Kyocera, Fujitsu, Apple, Convida, Mediatek, Huawei, Ericsson, Futurewei)
· 1 companies would accept keep alive timer is reset when UE receives HARQ ACK (Spreadtrum)
· 2 companies would accept keep alive timer is reset upon successfully decoding a received packet (LG, ZTE)
Rapporteur suggests to go with majority view at this point.
Proposal 1: UE can trigger RLF based on the absence of HARQ feedback (DTX).  


Technical Challenges 

Delay sensitive V2X services with some reliability requirements will be mapped to HARQ enabled RLC UM.
In the first email discussion, a majority of companies preferred support of HARQ-based RLF at the TX UE [1].  The preference of these companies was to use DTX to represent the failure event for HARQ-based RLF.  The TX UE declares RLF when the number of consecutive DTX (in response to a HARQ-based transmission) is received from the lower layers.
For NR V2X, HARQ feedback can be enabled/disabled on a per SLRB basis.  One challenge mentioned by some companies is how to deal with the scenario when HARQ feedback is disabled.  Those supporting HARQ-based RLF felt this does not limit the usefulness HARQ-based RLF by observing at least one of the following:
· Observation A) Delay sensitive V2X services with some reliability requirements will be mapped to HARQ enabled RLC UM. 
· Observation B) The network can always configure at least one SLRB with HARQ enabled if it wants UE(s) to perform HARQ-based RLF (e.g. if there is a concern of sidelink resource waste) 
· Observation C) If a UE is configured with UM RLC without HARQ only, its services will likely not require AS-layer link management (i.e. slower keep-alive mechanism would be sufficient)
Question 4: Which of the above statements/observations do you agree with?
A) Observation A
B) Observation B
C) Observation C  
	Company
	Response 
	Comments

	LG
	A, B, C
	

	OPPO
	C
	For A), it depends o how sensitive the V2X service is. There is a technical reason that HARQ is disabled just like RLC mode is configured with UM mode but not AM mode. So we disagree with B). 

	vivo
	A) B) C)
	All the three statements is reasonable to us. Basically, the HARQ-based RLM/RLF is a supplement to RLC-based RLM/RLF when only RLC-UM is configured for a UE.

	Nokia
	none
	For A) Obviously HARQ-based RLM/RLF by the TX-UE is faster than RLC-based RLF declaration and also faster than periodic keep-alive messages. However we struggle with the vague formulation “some reliability” and wonder what is meant with “delay-sensitive” – as stated by OPPO it depends on the formulated requirements. 
For B) Disagree. 
For C) No HARQ and RLC-UM only means that TX-UE can not perform any radio link monitoring (apart from lousy keep-alive messages). We propose then to replace “will likely not require” with “should not require”.

	Interdigital
	A) B) C)
	For A), we think some V2X services cannot meet latency requirements with RLC AM.  For that reason, the service would need to achieve reliability using HARQ feedback.  This is no different than Uu.  We also agree with Vivo that HARQ-based RLF can be a supplement to RLC-based

	CATT
	C)
	For observation A), we don’t have acknowledgement that Delay sensitive V2X services with some reliability requirements must be mapped to HARQ enabled RLC UM. The services may be mapped to HARQ enabled RLC UM, or may be mapped to other type of RLC channel.
For observation B), it is unnecessary to enforce the HARQ enable configuration in order to perform HARQ-based RLF/RLM.
We think Observation C) makes sense that keep-alive mechanism is sufficient for UM RLC without HARQ only.

	Hyundai
	A) B) C)
	All observations look feasible to us.

	ITL
	C
	For A, we have same view with Nokia.
For B, it is overkill in some case and may be implemantation issue if needed.

	Lenovo, MotM
	A and C
	As to B) configuring SRB and having something meaningful to send periodically are two different things i.e., configuring an SRB does not mean that there’s always something to send on that SRB and so this may not be the best solution since in absence of a transmission, the HARQ feedback can’t be expected.

	Kyocera 
	A, B, C
	We think all 3 observations are reasonable.

	Qualcomm
	C
	

	Spreadtrum
	None
	For A), blind retransmission can be used for delay sensitive V2X service mapped to a HARQ disabled SLRB. For B), even for a HARQ feedback enabled SLRB, the Tx UE can still indicate no HARQ feedback is required when the gaps between SL resources are smaller than HARQ RTT. HARQ feedback based RLF cannot work effectively in such scenario. For C), we think keep alive mechanism is sufficient and efficient in all cases and for all services, as we commented in Q2.

	FRDC
	A, B, C
	Agree with these 3 observations. 

	Apple
	A,B,C
	

	ZTE
	C
	Compared with observation A) and B), we think it is more reasonable to require each UE configure the PC5 measurement report for peer UE involved in unicast PC5 link. Then both UEs have the RLC AM SRB and periodically transmit the measurement report.
Suppose it happens that UE is configured with only RLC UM without HARQ feedback enabled, it could still rely on keep-alive mechanism for link monitoring.

	Xiaomi
	C
	For A, HARQ would also introduce delay, which may not be desiable depending on how short the latency requirement is. B is rather up to NW implementation, which is not specified in spec.

	Convida Wireless
	A,B,C
	We agree with A and C. In addition, we are also agreeable to B as an option, if the network wants UE to perform HARQ-based RLF 

	MediaTek
	C
	

	Huawei
	B, C
	A seems not always ensured, as it depends on NW configuration. 

	Intel
	C
	For A, it is difficult to quantify at this stage how the mapping from service to RLC mode is done based on the latency requirements. On the other hand, Option B seems unncecessarly restrictive.

	Ericsson
	C, no strong view for A and B
	Potentially all the three cases may be true but this it depends pretty much how the configuration paramenters are linked by the network to the given service. 



Summary of Q4 
Of the 21 companies that responded, 20 companies (LG, OPPO, Vivo, Interdigital, CATT, Hyundai, ITL, Lenovo/MotM, Kyocera, Qualcomm, Spreadtrum, Fujitsu, Apple, ZTE, Xiaomi, Convida, Mediatek, Huawei, Intel, Ericsson) agreed that at least one of the observations which show why disabling HARQ is not a concern in implementing HARQ-based RLF.
Observation 4: 21 of 22 companies agreed to at least one observation showing why disabling HARQ is not a concern in implementing HARQ-based RLF.

In the first email discussion [1], some companies were concerned with the reliability of HARQ feedback to events such as half-duplex or dropping of HARQ-feedback due to UL/SL prioritization.  Specifically, the concern was that if a UE in a unicast link is unable to send HARQ feedback due to half-duplex or UL/SL prioritization, the peer UE may incorrectly trigger RLF.  However, this should already be handled by network configuration of a proper number of consecutive DTX triggering RLF.  In other words, since dropping of HARQ feedback due to half duplex or UL/SL prioritization is considered a rare event, having this occur a consecutive number of times (equal to the maximum number of DTX) may likely never happen.  The allowable values that can be configured by the network can be further restricted to avoid small values that may cause this issue, as discussed in question 9.
Further enhancements to handle half duplex were discussed in the first email discussion [1].  Both the proposals for use of an additional timer approach (T310/T311), as well as having the maximum number of DTX be dependant on CBR were discussed, but companies deemed such enhancements not necessary for the reasons mentioned above. 
        
Question 5: Is proper NW configuration of the maximum number of consecutive DTX triggering RLF sufficient to handle declaring RLF despite half duplex and UL/SL prioritization? 
	Company
	Response 
	Comments

	LG
	
	See comment of Q6.

	OPPO
	No
	First of all, we disagree that drop of HARQ feedback due to half duplex or UL/SL prioritization or power/RF limitation is a rare case especially when more and more UEs start to share a resource pool. 
To increase maximum number of consecutive DTX could help to resolve the problem to some extent but not all of them. For example, assuming the DTX threshold is 6 and counter is 5 now and this link can actually recover if UE can receive one ACK or NACK from RX UE side, but at this moment ACK/NACK is dropped by RX UE, then RLF will still occur.

	vivo
	Yes
	We think the problem is resolvable with a relatively large number of NW configuring consecutive DTX triggering RLF sufficient to handle declaring RLF despite half duplex and UL/SL prioritization, and further enhancement can be discussed.

	Nokia
	No
	Just setting i.e. increasing the maximum number of consecutive DTX does not eliminate the general problem and is not sufficient to quarantee a determinisitic RLF handling.

	Interdigital
	Yes
	DTX resulting from half duplex should not occur consistently (for every transmission of the TX UE to the RX UE) and so a reasonably large value of consecutive number of DTX should be sufficient to differentiate between the occasional DTX from half-duplex and RLF condition.  
The same approach was assumed for RLF in NR-U where it was felt that nothing was needed to handle missing RS due to the NW not accessing the medium – proper configuration of RLF parameters at the network (i.e. large enough consecutive OOS)

	CATT
	Yes
	Share the same view as Interdigital.

	Hyundai
	Yes
	Agree with Interdigital

	ITL
	No 
	Agree with OPPO

	Lenovo, MotM
	Not sure if HD is an issue?
	It may be possible to avoid HD issue here. The Tx will be expecting to receive PSFCH in the last one or two Symbols of the corresponding PSSCH slot, and therefore should limit Uu transmission (outside of these 1/ 2 symbols). 
Rx should be able to transmit Feedback most of the time even if some power scaling needs to be done due to an overlapping (and prioritized) Uu transmission.

	Kyocera
	Yes
	We agree with Interdigital’s view.

	Qualcomm
	No
	Share the views expressed by OPPO

	Spreadtrum
	No
	Agree with OPPO. Moreover, we think even no HARQ feedback dropping happens, it is still difficult to find a proper configuration of maximum number of consecutive DTX triggering RLF, due to unpredictable pattern of the ACK/NACK transmission.

	Fujitsu
	Yes
	Share the view of Interdigital.  

	Apple
	Yes with comments
	We agree a "proper" configuration of DTX threshold is helpful. But there is some challenge for a proper configuration. If it is too small, then RLF may be declared based on false alarms. If it is set too big, then the benefits listed in Q1 may not well achieved. So, we think it may be reasonable to allow the NW to configure UE to either decalre RLF or trigger keep-alive, along with the configured DTX threshold value(s).

	ZTE
	No
	We think only the configuration of maximum number of consecutive DTX is not sufficient for the RLF declaration. The timer link T310 should also be considered to prevent pre-mature RLC declaration.

	Xiaomi
	No
	The DTX case is not rare case. If the number of consecutive DTX is rather large, the false alarm problem may be alleviated. But at the same time, it would make the HARQ based RLF slower and lose the benefits identified in Q1.

	Convida Wireless
	Yes with comment
	UL/SL prioritization might have some marginal impact on the consecutive DTX counting but not to the point to negate the benefit described in Question 1. As for half duplex, this could be an issue in terms of configuration of the threshold for the counting taking into account the transmit or receive opportunities in a half-duplex scheme. However, half duplex could also equally be an issue as well for the keep alive approach since the configuration of the timer for the reception of the keep alive ACK also need to take into account TX versus RX opportunities.

	MediaTek
	Yes
	Share same view with Interdigital.

	Huawei
	Yes
	If we do HARQ based RLF, perhaps only DTX case can be considered without something more at this stage. 

	Intel
	No
	As Nokia mentioned, it is not straightforward to simply increase the max number of consective DTX and assume that the problem will be eliminated (even it its effect can be minimized). Not having a dedicated RS means that any solution based on indirect link monitoring (i.e. HARQ A/N) will always be suscpetible to this problem.

	Ericsson
	No strong view
	Number of consecutive DTX may be an option as far as what we agree has a small specification impact.

	Futurewei
	Yes
	the detection reliability seems to be similar (or to face similar challenge) as in NR-U. 



Summary of Q5 
Of the 22 companies that responded, 
· 13 companies (LG, Vivo, Interdigital, CATT, Hyundai, Lenovo/MotM, Kyocera, Fujitsu, Apple, Convida, Mediatek, Huawei, Futurewei) believe that proper network configuration of the DTX-based triggering condition can address half-duplex and UL/SL prioritization to achieve robust RLF scheme (or that this is not an issue to begin with). 
· 1 company (ZTE) thinks that RLF algorithm requires T310-like timer to address this issue. 
· 7 companies (OPPO, Nokia, ITL, Qualcomm, Spreadtrum, Xiaomi, Intel) believe that a deterministic RLF algorithm cannot be guarenteed.
· 1 company (Ericsson) does not have a strong view, and feels that consecutive DTX may be an option as long as specification effort it minimal.   
Rapporteur further notes that one of the 7 companies (Nokia) which thinks a deterministic RLF algorithm cannot be guaranteed is willing to accept this for Rel16.  A number of companies point out that a similar issue (missing IS/OOS) was discussed for NR-U, and the preference there was to not to consider any enhancements/changes to traditional counting, and instead rely on NW configuration.  Rapporteur therefore suggests to take the approach in NR-U as an agreement.  


Proposal 2: Enhancements addressing absence of HARQ feedback (i.e. DTX) resulting from half duplex and UL/SL prioritization are not considered in this release (similar to NR-U for absence of IS/OOS).


One observation which was made in [3] is that using maximum number of consecutive HARQ DTX may not take into account the time scale over which HARQ DTX occurs.  In the example given, if the maximum number of HARQ DTX is configured to be 10, a first UE may trigger RLF in 100ms if the 10 consecutive DTX are spaced over 100ms, while a second UE may trigger RLF in 10ms if the 10 consecutive DTX are spaced over 10ms.
On one hand, it would seem that the UE with more frequent transmissions may risk triggering RLF more quickly, possibly due to momentary blocking on sidelink.  If this is an issue, the condition for triggering RLF may consider also the transmission frequency by setting the condition for triggering RLF to be based on the ratio of DTX (number of DTX/total number of HARQ-based transmissions) exceeding some threshold over a period of time.  Such time period can also be configured.  
On the other hand, it may be desirable that a UE with a service that has more frequent transmissions were to trigger RLF and inform upper layers more quickly compared to a service with less frequent transmissions.  This is also beneficial for avoiding congestion on sidelink.  In this case, the number of consecutive DTX triggering RLF can be set to consider a worst case transmission frequency, and no further changes are needed to the original solution which was proposed in the first email discussion [1].  
Question 6: Does the condition for triggering RLF need to consider the period of time over which the UE receives DTX?
a) No – number of consecutive DTX can work and proper configuration can avoid any issues
b) Yes -– the UE should trigger RLF when the ratio of DTX to total number of HARQ-based transmissions within a configurable time period exceeds a threshold
	Company
	Response 
	Comments

	LG
	Yes
	We assume that if HARQ feedback based SL RLM is used, the mechanism could be independent from the amount of traffic. For example, we could define a relative criterion on declaration of SL RLF, e.g. N % HARQ failures (e.g., DTX) in ten seconds across TBs. That is, TX UE detects N % HARQ failures in a period. Thus, the length of the period and N % can configured.

	OPPO
	
	The timer doesn’t resolve the false alarm issue

	vivo
	a)
	There seems no big issues that UE with different transmission frequency may trigger RLF within different time.

	Nokia
	a) with comments
	sl-maxNumConsecutiveDTX per its definition in MAC spec is an absolute count (1…32). The aforementioned problem that sl-maxNumConsecutiveDTX may be reached at different time based on the periodicity of feedback does not provide an argument of introduction of a ratio or weighted sl-maxNumConsecutiveDTX but is rather an argument that HARQ DTX can not avoid “false” indication of RLF.

	Interdigital
	a) with comments
	We think b) would be more an enhancement that can be considered further later if companies feel the need.  However, number of consecutive DTX is sufficient for now.  

	CATT
	a)
	For this release, option a) is a simple way to address this issue.

	Hyundai
	b)
	Considering the time scale over which HARQ DTX occurs could be considered as a condition for triggering RLF

	Lenovo, MotM
	A timer shoud be used
	A timer should be used (with or without the counter of consecutive DTX), depending on the scenario (relative speed of the vehicle, relative direction of motion). If these information is not available at the AS of the Tx, some conservative default value(s) can be used.

	Kyocera
	a)
	We don’t think this level of control is needed, the max number of DTX HARQ is sufficient.

	Qualcomm
	See comment
	As noted by other companies, this will not alleviate the false alarm problem. 

	Spreadtrum
	
	Both cannot avoid all issues. Afterall, it is really hard to find a proper configuration without periodic transmission. For b), the scheme cannot work if only one or two packets are transmitted over the configured time period.

	Fujitsu
	a)
	We thinkg that a) can be taken as a baseline.  

	Apple
	a)
	Based on our answer in Q5, I think the period of time is not a critical factor. The false alarm issue associated with smaller threshold value can be compensated by let NW configure UE to trigger keep-alive.

	ZTE
	A with comments
	Once again, we think the timer like T310 should also be considered to prevent pre-mature RLF declaration instead of the period of time over which UE receives the DTX.

	Xiaomi
	
	This question is unnecssary if HARQ based RLF is not needed.

	Convida Wireless
	a) See comment
	To have a behavior that is consistent with situations where the is no dealing with UL/SL prioritization or half-duplex, an alternate formulation of  question 6 could have been rather as follow:“Does the condition for triggering RLF need to consider the number of reception opportunities over which the UE receives DTX?“ With that formulation in mind, the choice may be between option a, option b or option c. However, we think b or c (we have some slight preference for c ) would be more an enhancement that can be considered further later, if companies feel the need.  However, it is our view that the number of consecutive DTX is sufficient for now. 

	MediaTek
	Prefer b), can accept a)
	Technically, b) is a kind of filter, which can reduce the impact from short term fading. But to make progress, we can accept a).

	Huawei
	a
	At this stage, a simple solution is preferred.

	Intel
	a)
	If supported, we think a) is sufficient at this stage.

	Ericsson
	a)
	Between the two options, a) is definitively is the simplest and cleaner.

	Futurewei
	a)
	a) is sufficient for this release.


 
Summary of Q6 
Of the 21 companies that responded, 
· 13 companies (Vivo, Nokia, Interdigital, CATT, Kyocera, Fujitsu, Convida, Mediatek, Huawei, Intel, Ericsson, Futurewei) prefered or were willing to accept triggering RLF based on a consecutive number of DTX
· 2 companies (Lenovo/MotM, ZTE) preferred to have a counter (similar to T310) on top of number of consecutive DTX
· 2 companies (LG, Hyundai) preferred to measure the number of DTX received over a time period 
· 4 companies (OPPO, Qualcomm, Spreadtrum, Xiaomi) re-iterated that they prefer not considering HARQ-based approach.   
Rapporteur suggests we go with the majority solution for now.  
Proposal 3: RLF can be triggered following reception of a configurable number of consecutive DTX.  


Specification Details
As part of the first email discussion [1], a MAC and RRC draft CR were prepared and circulated in [4] and [5] respectively.  This section discusses the details of those CRs.
In the MAC CR[4], a new section was introduced for counting of consecutive DTX.  This new section is shown in Appendix 5.1   It consists of maintenance of a counter (numConsecutiveDTX) which counts the number of consecutive DTX for each source/destination L2 ID pair indicated from lower layers.  The MAC layer informs the upper layers when the counter reaches maxNumConsecutiveDTX configured by upper layers.     
Question 7: Do you think the proposed MAC CR in [4] (shown in appendix 5.1) captures the required MAC layer functionality for HARQ-based RLF?
	Company
	Response (Yes/No) 
	Comments

	LG
	
	See commnet of Q6

	OPPO
	
	The RLF based on HARQ is not needed

	vivo
	Yes
	

	Nokia
	No
	HARQ feedback based TX side RLM/RLF is unfortunately the only option left in Rel.16 for some lightweightand aka crude radio link monitoring (since RAN1 rejected PHY based RLM/RLF in sidelink). However HARQ-based RLF indication/declaration can just be performed on a single side of the sidelink (i.e. at TX UE only). In the MAC CR capturing HARQ based counting of consecutive DTX should rephrase accurately that the “MAC entity of the transmitting UE can declare RLF …”.

	Interdigital
	Yes
	Having HARQ-based RLF at the TX side only should be fine, given the problems in Q1 are only associated with the TX UE.

	CATT
	Yes
	In addition, since there is no definition of DTX in MAC spec, it should be added in MAC spec.

	Hyundai
	Yes
	

	ITL
	
	We also think the RLF based on HARQ is not needed

	Lenovo, MotM
	Yes
	The counting mechanism/ Timer should be similar and it should be clear which DTX is being talked about (feedback, data, RS, all)

	Kyocera
	Yes
	

	Qualcomm
	See comment
	Per comments to the prior questions, we do not see a compelling reason to pursue this feature at this stage of the release.

	Spreadtrum
	
	Agree with OPPO

	Fujitsu
	Yes
	

	Apple
	Yes
	

	ZTE
	No
	Firstly, we think the RLC retransmission based RLF detection is enough since majority traffic are TCP/IP based. For the rare case where only uni-directional RLM UM is configured, the keep-alive mechanism could be used for the link monitoring. Secondly, DTX based RLF detection may cause false alarm. In that case, the timer like T310 should be considered to prevent pre-mature RLF declaration.

	Xiaomi
	
	This question is unnecssary if HARQ based RLF is not needed.

	Convida Wireless
	Yes
	

	MediaTek
	Yes
	

	Huawei
	Yes, with comments
	“Unicast link” (actually should be “PC5 RRc connection” that is the real Radio Link in AS) should not be mentioned in the MAC specification, as in the current MAC modeling for PC5, the MAC operates towards the pair of source L2 ID and destination L2 ID (of each PC5 RRC connection), wihout however seeing/mentioning the link or PC5 RRC connection itself which should only be visible to RRC. Also, the sentence describing RRC funictionality seems not proper to appear in the MAC specification.

	Intel
	
	Agree with OPPO

	Ericsson
	Yes 
	Yes if the HARQ-based RLM/RLF is supported.

	Futurewei
	Yes
	It captures the basis of HARQ based RLF detection. Some detailed wording can be worked out further.



Summary of Q7 
Of the 22 companies that responded, 
· 14 companies (Vivo, Nokia, Interdigital, CATT, Hyundai, Lenovo/MotM, Kyocera, Fujitsu, Apple, Convida, Mediatek, Huawei, Ericsson, Futurewei) felt that the current MAC CR captures the required HARQ-based functionality with some proposed changes (from Huawei, Nokia) – these are captured in an updated CR in R2-2003238
· 2 companies (LG, ZTE) indicated that the CR requires updates for issues discussed in previous questions (e.g. T310)
· 6 companies (OPPO, ITL, Qualcomm, Spreadtrum, Xiaomi, Intel) re-iterated their preference to not support HARQ-based RLF.
Rapporteur suggests to use the MAC CR as a baseline, assuming other proposals are acceptable.
Proposal 4: Use the MAC CR in R2-2003238 as a baseline for HARQ-based RLF feature.


In the RRC CR [5], a new condition for triggering RLF based on indication from the MAC layer was added to section 5.x.9.x.  This condition is added to the existing condition for RLF from the RLC layer, and is shown in Appendix 5.2.     
Question 8: Do you think the changes to section 5.x.9.3 in the RRC CR in [5] (shown in appendix 5.2) capture the required RRC behavior for triggering HARQ-based RLF?
	Company
	Response (Yes/No) 
	Comments

	LG
	Yes
	

	OPPO
	
	The RLF based on HARQ is not needed

	vivo
	Yes
	

	Nokia 
	No
	HARQ feedback based TX side RLM/RLF is unfortunately the only option left in Rel.16 for some lightweightand crude radio link monitoring (since RAN1 rejected PHY based RLM/RLF in sidelink). The RRC CR needs some corrections and more accurate wording: 
Item 1> RLC retransmissions or HARQ retransmission ? which RLC mode ? 
Item 2> incorrect numbering; MAC entity of TX-UE or RX-UE ?; what is meant by “specific destination” ? -> in SL unicast there are L2 destination IDs! ; “consider” RLF: a RLF is declared

	Interdigital
	Yes
	

	CATT
	Yes
	

	Hyundai
	Yes
	

	ITL
	
	We also think the RLF based on HARQ is not needed

	Lenovo, MotM
	Yes
	

	Kyocera
	Yes
	

	Qualcomm
	
	See answer to Q7

	Spreadtrum
	
	Agree with OPPO

	Fujitsu
	Yes
	

	Apple
	See comments
	Fort the RRC CR, we think for the RRC configured DTX threshold sl-maxNumConsecutiveDTX, we can add a NW configuraiton to require UE to either declare RLF or triggers PC5-S layer keep-alive check. This gives NW a tool to balance this configuration between the fast RLF decalration and robust RLF declaration.   

	ZTE
	No
	See our comments in Q7.

	Xiaomi
	
	This question is unnecssary if HARQ based RLF is not needed.

	Convida Wireless
	Yes
	

	MediaTek
	Yes
	

	Huawei
	Yes
	

	Intel
	
	Agree with OPPO

	Ericsson
	Yes 
	Yes if the HARQ-based RLM/RLF is supported.

	Futurewei
	Yes
	It captures the basis of HARQ based RLF detection. Some detailed wording can be worked out further.


 
Regarding the configuration of the parameter (sl-maxNumConsecutiveDTX) for HARQ-based RLF, almost all companies in the first email discussion [1] agreed to the following:
· No need for exchange of the parameter in PC5-RRC signalling
· The parameter can be configured in dedicated signalling for RRC_CONNECTED UEs, in SIB for RRC_IDLE/RRC_INACTIVE UEs, and in Preconfiguration for OOC UEs
· The parameter is configured per cell for IDLE/INACTIVE, and per UE for CONNECTED/OOC  
The configuration proposed in the draft CR [5] is included in Appendix 5.3 for reference.
The possible values for the parameter was not discussed and the same values as RLC-based RLF were assumed in the CR.  These values may need to be limited, given the observations related to Question 5.  In addition, different parameter may be specified as per question 6, in which case, the allowable values in this question should reflect these new parameters.

Summary of Q8 
Of the 22 companies that responded, 
· 14 companies (LG, Vivo, Nokia, Interdigital, CATT, Hyundai, Lenovo/MotM, Kyocera, Fujitsu, Convida, Mediatek, Huawei, Ericsson, Futurewei) felt that the current RRC CR captures the required HARQ-based functionality with some proposed changes (Nokia) – these are captured in an updated R2-2003229
· 2 companies (Apple, ZTE) indicated that the CR requires updates for issues discussed in other questions (e.g. T310)
· 6 companies (OPPO, ITL, Qualcomm, Spreadtrum, Xiaomi, Intel) re-iterated their preference to not support HARQ-based RLF.
Rapporteur suggests to use the RRC CR as a baseline, pending other FFSs.
Proposal 5: Use the RRC CR in R2-2003239 as a baseline for HARQ-based RLF feature.


Question 9: What should be the allowable values for the HARQ-based RLF parameter?
	Company
	Response 
	Comments

	LG
	
	See commnet of Q6

	OPPO
	
	The RLF based on HARQ is not needed

	vivo
	
	Whether/how the allowable values for the HARQ-based RLF parameter should be affected by considering the half-duplex issue, and UL/SL prioritization may need to be further evaluated. The allowable values can be FFS.

	Nokia
	
	In ASN.1 description sl-maxNumConsecutiveDTX should be replaced by “sl-maxNumConsecutiveDTX-r16”

	Interdigital
	
	As baseline, we can use the current values in the CR, and it can be left FFS whether these require further discussion.

	CATT
	
	We can further discuss the detail values, if it is agreed to support HARQ-based RLF.

	ITL
	
	We also think the RLF based on HARQ is not needed

	Lenovo, MotM
	
	Agree with IDT

	Kyocera
	
	We’re fine with the proposed values in Appendix 5.3

	Spreadtrum
	
	Agree with OPPO

	Fujitsu
	
	The values in the draft CR could be taken as baseline.

	Apple
	
	We can take the values in CR as the baseline for furthe discussion on how to configure it properly

	Xiaomi
	
	This question is unnecssary if HARQ based RLF is not needed.

	Convida Wireless
	
	We can discuss the detailed values, after it is agreed to introduce HARQ-based RLF.

	MediaTek
	
	Agree with Apple.

	Huawei
	
	They need to be concluded before ASN.1 freeze.

	Intel
	
	Agree with OPPO

	Ericsson
	
	The exact values can be decided during the ASN.1 review.

	Futurewei
	
	The exact values can be discussed in ASN.1 review.



Summary of Q9 
Of the 22 companies that responded, companies supporting the HARQ-based RLF or some variant of it suggested to either use the current values of the number of consecutive DTX as a baseline, or simply discuss it further.  Rapporteur suggests to simply capture an FFS on the values in the running CR until this is further discussed.
Proposal 6: Configurable values of the number of consecutive DTX is FFS.
 
Question 10: Aside from the allowable values of the HARQ-based RLF parameter, do you think the RRC CR in [5] capture the required RRC configuration details for triggering HARQ-based RLF (shown in Appendix 5.3)? 
	Company
	Response (Yes/No) 
	Comments

	LG
	
	See commnet of Q6

	OPPO
	
	The RLF based on HARQ is not needed

	vivo
	Yes
	

	Nokia
	Yes (for Rel.16)
	Given there is no time left for Rel.16 it seems ok so far that the RRC CR only captures sl-maxNumConsecutiveDTX for HARQ feedback based TX side RLM/RLF.

	Interdigital
	Yes
	Agree with Nokia that this should be sufficient for Rel-16. Enhancements can be considered in further releases.

	CATT
	Yes
	

	Hyundai
	Yes
	

	ITL
	
	We also think the RLF based on HARQ is not needed

	Lenovo, MotM
	Yes
	

	Kyocera
	Yes
	

	Qualcomm
	
	See answer to Q7

	Spreadtrum
	
	Agree with OPPO

	Fujitsu
	Yes
	

	Apple
	
	See answer to Q8.

	ZTE
	
	See our comment of Q7.

	Xiaomi
	
	This question is unnecssary if HARQ based RLF is not needed.

	Convida Wireless
	Yes
	Agree with Nokia

	MediaTek
	Yes
	

	Huawei
	Yes
	We think the RRC impacts are decent. But we would like to say that since this mechanism leads to ASN.1 impacts, whether needing it or not should be decided in this meeting. Otherwise, it would be too late, so that the ASN.1 impacts cannot be included before ASN.1 freeze. 

	Intel
	
	Agree with OPPO

	Ericsson
	Yes 
	Yes if the HARQ-based RLM/RLF is supported.

	Futurewei
	Yes
	It provides the necessary configuration scheme for HARQ based RLF detection; details can be further worked out in next meeting.


 
Summary of Q10 
Responses to this question are similar to Q8, and no additional proposal is needed.



Conclusion
Observation 1: 19 of 22 companies agreed on the motivations for unicast link management at the TX UE.
Observation 2: 18 of 22 companies agreed that unicast link management at the TX UE cannot be performed with maximum number of RLC retransmissions only.
Observation 3: 17 of 22 companies agreed that current RAN2 status (i.e. keep alive signaling without AS layer involvement) is not preferable for unicast link management at the TX UE. 
· Proposal 1: UE can trigger RLF based on the absence of HARQ feedback (DTX).  
Observation 4: 21 of 22 companies agreed to at least one argument showing that disabling HARQ is not a concern in implementing HARQ-based RLF.
· Proposal 2: Enhancements addressing absence of HARQ feedback (i.e. DTX) resulting from half duplex and UL/SL prioritization are not considered in this release (similar to NR-U for absence of IS/OOS).
· Proposal 3: RLF can be triggered following reception of a configurable number of consecutive DTX.  
· Proposal 4: Use the MAC CR in R2-2003238 as a baseline for HARQ-based RLF feature.
· Proposal 5: Use the RRC CR in R2-2003239 as a baseline for HARQ-based RLF feature.
· Proposal 6: Configurable values of the number of consecutive DTX is FFS.
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Appendix
[bookmark: _Ref35876920]Appendix 1 - MAC Changes in Draft CR
5.x.1.3.3	HARQ-Based Counting of consecutive DTX
The MAC entity shall maintain a count of the number of consecutive DTX received for each unicast link, in order to detect RLF.
RRC controls the RLF detection condition by configuring the following:
-	[maxNumConsecutiveDTX] 
The following UE variable is maintained for each pair of Source Layer-2 ID and Destination Layer-2 ID corresponding to unicast.
-	numConsecutiveDTX
The MAC entity shall reset numConsecutiveDTX for all unicast links upon (re)configuration of maxNumConsecutiveDTX from upper layers.
The MAC entity shall set numConsecutiveDTX to zero upon establishment of the unicast link.
The MAC entity shall for each PSSCH transmission:
1> if the transmission in clause 5.x.1.3.2 is for unicast, and DTX is obtained from the physical layer for this transmission:
2> increment numConsecutiveDTX corresponding to the Source Layer-2 ID and Destination Layer-2 ID pair of the transmission;
2> if numConsecutiveDTX corresponding to this Source Layer-2 ID and Destination Layer-2 ID pair reaches maxNumConsecutiveDTX:
3> indicate to upper layers that the maximum number of consecutive DTX for this Source Layer-2 ID and Destination Layer-2 ID pair has been reached;
1> else if the transmission in clause 5.x.1.3.2 is for unicast and acknowledgement or negative acknowledgement is obtained from the physical layer for this transmission:
2> reset numConsecutiveDTX corresponding to this Source Layer-2 ID and Destination Layer-2 ID pair of the transmission to zero;

[bookmark: _Ref35877968]Appendix 2 – RRC Procedural Details in Draft CR

5.X.9.3	Sidelink radio link failure related actions
The UE shall:
1>	upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached or:
1>	upon indication from sidelink MAC entity that the maximum number of HARQ DTX for a specific destination has been reached:
2>	consider sidelink radio link failure to be detected for this destination;
2>	release the DRBs of this destination, in according to sub-clause 5.X.9.1.4;
2>	release the SRBs of this destination, in according to sub-clause 5.X.9.1.7;
2>	discard the NR sidelink communication related configuration of this destination;
2>	consider the PC5-RRC connection is released for the destination;
2>	indicate the release of the PC5-RRC connection to the upper layers  for this destination (i.e. PC5 is unavailable);
2>	if UE is in RRC_CONNECTED:
3>	perform the sidelink UE information for NR sidelink communication procedure, as specified in 5.X.3.3 or sub-clause 5.10.X in TS 36.331 [10];


[bookmark: _Ref35881092]Appendix 3 – RRC Configuration Details in Draft CR 

–	SIBX
SIBX contains NR sidelink communication configuration.
SIBX information element
-- ASN1START
-- TAG-SIBX-START

SIBX-r16 ::=                            SEQUENCE {
    sl-ConfigCommonNR-r16                  SL-ConfigCommonNR-r16,
    lateNonCriticalExtension               OCTET STRING                          OPTIONAL,
    ...
}

SL-ConfigCommonNR-r16 ::=                 SEQUENCE {
    sl-FreqInfoList-r16                       SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfigCommon-r16      OPTIONAL,    -- Need R
    sl-UE-SelectedConfig-r16                  SL-UE-SelectedConfig-r16                                               OPTIONAL,    -- Need R
    sl-NR-AnchorCarrierFreqList-r16           SL-NR-AnchorCarrierFreqList-r16                                        OPTIONAL,    -- Need R
    sl-EUTRA-AnchorCarrierFreqList-r16        SL-EUTRA-AnchorCarrierFreqList-r16                                     OPTIONAL,    -- Need R
    sl-RadioBearerConfigList-r16              SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SL-RadioBearerConfig-r16       OPTIONAL,    -- Need R
    sl-RLC-BearerConfigList-r16               SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-r16         OPTIONAL,    -- Need R
    sl-MeasConfigCommon-r16                   SL-MeasConfigCommon-r16                                                OPTIONAL,    -- Need R
[bookmark: OLE_LINK109]    sl-CSI-Acquisition-r16                    ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-ZoneConfig-r16                         SL-ZoneConfig-r16                                                      OPTIONAL,    -- Need R
    sl-OffsetDFN-r16                          INTEGER (0..1000)                                                      OPTIONAL,    -- Need R 
    sl-maxNumConsecutiveDTX					ENUMERATED {t1, t2, t3, t4, t6, t8, t16, t32}	OPTIONAL,		-- Need R
	
	t400                                      ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000} OPTIONAL,    -- Need R
    ...
}
SL-NR-AnchorCarrierFreqList-r16 ::=           SEQUENCE (SIZE (1..maxFreqSL-NR-r16)) OF ARFCN-ValueNR

SL-EUTRA-AnchorCarrierFreqList-r16 ::=        SEQUENCE (SIZE (1..maxFreqSL-EUTRA-r16)) OF ARFCN-ValueEUTRA


-- TAG-SIBX-STOP
-- ASN1STOP

	SIBX field descriptions

	sl-CSI-Acquisition
This field indicates whether CSI reporting is enabled in sidelink unicast. If not set, SL CSI reporting is disabled.

	sl-EUTRA-AnchorCarrierFreqList
This field indicates the EUTRA anchor carrier frequency list, which can provide the NR sidelink communication configurations.

	sl-FreqInfoList
This field indicates the NR sidelink communication configuration on some carrier frequency (ies). In this release, only one entry can be configured in the list.

	sl-MeasConfigCommon
This field indicates the measurement configurations (e.g. RSRP) for NR sidelink communication.

	sl-NR-AnchorCarrierFreqList
This field indicates the NR anchor carrier frequency list, which can provide the NR sidelink communication configurations.

	sl-OffsetDFN
Indicates the timing offset for the UE to determine DFN timing when GNSS is used for timing reference. Value 0 corresponds to 0 milliseconds, value 1 corresponds to 0.001 milliseconds, value 2 corresponds to 0.002 milliseconds, and so on.

	sl-RadioBearerConfigList
This field indicates one or multiple sidelink radio bearer configurations.

	sl-RLC-BearerConfigList
This field indicates one or multiple sidelink RLC bearer configurations.

	sl-maxNumConsecutiveDTX
This field indicates the maximum number of consecutive HARQ DTX before triggering sidelink RLF.  Value t1 corresponds to 1, value t2 corresponds to 2, and so on.



SL-ConfigDedicatedNR
The IE SL-ConfigDedicatedNR specifies the dedicated configuration information for NR sidelink communication.
SL-ConfigDedicatedNR information element
-- ASN1START
-- TAG-SL-CONFIGDEDICATEDNR-START

SL-ConfigDedicatedNR-r16 ::=                 SEQUENCE {
    sl-ScheduledConfig-r16                       SetupRelease { SL-ScheduledConfig-r16 }                                    OPTIONAL,    -- Need M
    sl-UE-SelectedConfig-r16                     SetupRelease { SL-UE-SelectedConfig-r16 }                                  OPTIONAL,    -- Need M
    sl-FreqInfoToReleaseList-r16                 SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF ARFCN-ValueNR                    OPTIONAL,    -- Need N
    sl-FreqInfoToAddModList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfig-r16                OPTIONAL,    -- Need N
-- Editor’s Note: FFS on whether both mode-1 and mode-2 can be both configured. 
    sl-RadioBearerToReleaseList-r16              SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SLRB-Uu-ConfigIndex-r16            OPTIONAL,    -- Need N
    sl-RadioBearerToAddModList-r16               SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SL-RadioBearerConfig-r16           OPTIONAL,    -- Need N
    sl-RLC-BearerToReleaseList-r16               SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfigIndex-r16        OPTIONAL,    -- Need N
    sl-RLC-BearerToAddModList-r16                SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-r16             OPTIONAL,    -- Need N
    sl-MeasConfigInfoToReleaseList-r16           SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-DestinationIndex-r16         OPTIONAL,    -- Need N
    sl-MeasConfigInfoToAddModList-r16            SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-MeasConfigInfo-r16           OPTIONAL,    -- Need M
	sl-maxNumConsecutiveDTX						 ENUMERATED {t1, t2, t3, t4, t6, t8, t16, t32}									 		OPTIONAL,	 -- Need R    

t400-r16                                     ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000}     OPTIONAL,    -- Need M
    sl-CSI-Acquisition-r16                       ENUMERATED {enabled}                                                       OPTIONAL,    -- Need N
    sl-SSB-PriorityNR-r16                        INTEGER (1..8)                                                             OPTIONAL,    -- Need N
    sl-PUCCH-Config-r16                          PUCCH-Config                                                               OPTIONAL,    -- Need N
    sl-PDCCH-Config-r16                          PDCCH-Config                                                               OPTIONAL,    -- Need N
    networkControlledSyncTx-r16                  ENUMERATED {on, off}                                                       OPTIONAL,    -- Need N
    ...
}

SL-DestinationIndex-r16  ::=                     INTEGER (0..maxNrofSL-Dest-1-r16)


-- TAG-SL-CONFIGDEDICATEDNR-STOP
-- ASN1STOP


[bookmark: _Toc12660859][bookmark: _Toc20425733]–	SL-PreconfigurationNR
The IE SL-PreconfigurationNR includes the sidelink pre-configured parameters used for NR sidelink communication.
SL-PreconfigurationNR information elements
-- ASN1START
-- TAG-SL-PRECONFIGURATIONNR-START

SL-PreconfigurationNR-r16 ::=             SEQUENCE {
    sidelinkPreconfigNR-r16                  SidelinkPreconfigNR-r16,
    ...
}

SidelinkPreconfigNR-r16 ::=                    SEQUENCE {
    sl-PreconfigFreqInfoList-r16                   SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfigCommon-r16        OPTIONAL,    -- Need R
    sl-PreconfigNR-AnchorCarrierFreqList-r16       SL-NR-AnchorCarrierFreqList-r16                                          OPTIONAL,    -- Need R
    sl-PreconfigEUTRA-AnchorCarrierFreqList-r16    SL-EUTRA-AnchorCarrierFreqList-r16                                       OPTIONAL,    -- Need R
    sl-RadioBearerPreConfigList-r16                SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SL-RadioBearerConfig-r16         OPTIONAL,    -- Need R
    sl-RLC-BearerPreConfigList-r16                 SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-r16           OPTIONAL,    -- Need R
    sl-MeasPreConfig-r16                           SL-MeasConfigCommon-r16                                                  OPTIONAL,    -- Need R
    sl-OffsetDFN-r16                               INTEGER (0..1000)                                                        OPTIONAL,    -- Need R 
	sl-maxNumConsecutiveDTX						   ENUMERATED { t1, t2, t3, t4, t6, t8, t16, t32 }								   OPTIONAL,	 -- Need R
    t400-r16                                       ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000}   OPTIONAL,    -- Need R
    sl-SSB-PriorityNR-r16                          INTEGER (1..8)                                                             OPTIONAL,    -- Need R
    sl-PreconfigGeneral-r16                        SL-PreconfigGeneral-r16                                                  OPTIONAL,    -- Need R
    sl-UE-SelectedPreConfig-r16                    SL-UE-SelectedConfig-r16                                                 OPTIONAL,    -- Need R
    ...
}

SL-PreconfigGeneral-r16 ::=                    SEQUENCE {
    sl-TDD-Config-r16                              TDD-UL-DL-ConfigCommon                                                   OPTIONAL,    -- Need R
    reservedBits-r16                               BIT STRING (SIZE (2))                                                    OPTIONAL,    -- Need R
    ...
}


END

-- TAG-SL-PRECONFIGURATIONNR-STOP
-- ASN1STOP
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