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Introduction
In RAN2#106 meeting [1], the following agreement is achieved for exceptional TX resource pool:

Agreements on exceptional TX resource pool: 
1: 	As in LTE V2X, NR V2X adopts the concept of exception pool.
2:	As in LTE V2X, when configured in mode 1, UE use exceptional pool in the following cases:
	i) When UE detect Uu physical layer problems or radio link failure.
	ii) Before UE finish the initiated connection (re)establishment.
	iii) During handover
3:	As in LTE V2X, if UE is not configured in mode 1, UE use exceptional pool when the sensing results for the normal TX resource pool is not available.
· 	[Email discussion#704]: Discuss on the need of other use cases where exceptional TX resource pool is required. It also includes the need of additional enhancement (e.g. using configured grant at HO case). (MediaTek)


This document is to kick off the email discussion for [106#79] [NR/V2X] TX resource pool.

[106#79][NR/V2X] TX resource pool (MediaTek)
	Discuss on the need of other use cases where exceptional TX resource pool is required. It also includes the need of additional enhancement (e.g. using configured grant at HO case). (MediaTek)
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2019-08-08


Discussion
New exceptional cases (new use cases to use exceptional pool)
In RAN2#106 [1], the following use cases are agreed as in LTE V2X:
Agreements on exceptional TX resource pool: 
1: 	As in LTE V2X, NR V2X adopts the concept of exception pool.
2:	As in LTE V2X, when configured in mode 1, UE use exceptional pool in the following cases:
	i) When UE detect Uu physical layer problems or radio link failure.
	ii) Before UE finish the initiated connection (re)establishment.
	iii) During handover
3:	As in LTE V2X, if UE is not configured in mode 1, UE use exceptional pool when the sensing results for the normal TX resource pool is not available.

Compared to LTE, NR V2X is much more challenging. We have much more diverse traffic to be support (e.g. unicast and groupcast traffic). Therefore, it is natural to consider possible new use cases for NR feature. For example, as mentioned in [2][3], beam failure event in NR Uu could be consider as a new use case. The reason is that when NR Uu DL beam failure happens, the mode 1 scheduling may probably be unavailable. Instead of sticking to currently used resource pool and waiting for network scheduling delayed by beam failure, UE may instead select transmission resource from the exceptional pool. In this way, the impact of beam failure events to Tx resource selection/scheduling can be reduced. 

Question 1: Companies are invited to comment whether beam failure in NR Uu should be considered as a use case for UE to use exceptional pool: 
a) Yes
b) No
	Company
	Option(s)
	Comments

	Intel
	a)
	Since V2X operation in high frequency bands is expected to be quite prone to beam blockages, we think it is useful to consider this as a use case for exceptional pool usage

	Interdigital
	a)
	During beam failure recovery, the UE configured in mode 1 may have high priority/low latency transmissions to perform on SL which could be lost due to beam failure.  Use of exceptional resource pools could be beneficial.

	OPPO
	b)
	RAN4 spec defines the trigger for out-of-sync (used for RLM procedure) and beam failure instance indication (used for BFD procedure) in the exactly same way, i.e., 10% BLER for PDCCH reception, so we see the existing mechanism for exception pool usage RLM via T310/311 is enough. In other words, the BFR procedure triggered by BFD only leads to RACH attempt, 
· During the BFR procedure, if T310 is not running, it means the connection to NW on the beams configured for RLM;
After the BFR procedure, if the UE fails to recover from it, RLF would be claimed, T311 is triggered and thus legacy scheme can be reused.

	CATT
	a)
	It is reasonable to use exceptional pool before recovery from beam failure, to maintain the service continuity.

	Apple
	b)
	In NR Uu design, when beam failure occurs, UE still monitors the PDCCH and also keeps using the configured grant.
For sidelink, it’s preferable that the UE only switches to exceptional pool when RLF is declared, but not upon beam failure detection.

	Xiaomi
	a), b)
	Depends on the requirement of ongoing V2X service.
Upon beam failure, beam failure recovery would be triggered. If BFR is not successful, RLF would be triggered. The delay caused by BFR is much shorter than RLF. If the ongoing V2X service doesn’t require stringent delay requirement, UE can wait for BFR. Otherwise, exceptional pool shall be used.

	Samsung
	b)
	We don’t see the strong use case of exceptional pool for the beam failure recovery because it is itself rarely happened. After BFR procedure failed i.e. random access is failed, RLF would be triggered, so the legacy procedure covers this case as OPPO mentioned.
In addition, there is no Impact to latency sensitive traffic as network can provide configured grants.

	vivo
	a)
	As beam failure happens, the performance of PDCCH reception is deteriorated and it may last for a period of time. E.g., when a random access procedure is initiated for beam failure recovery, multiple CFRA procedures may be carried out due to a failure of reception of RAR, before the beamFailureRecoveryTimer expires which may be configured up to 200ms, and CBRA procedure can sequentially be done after that timer expires, until the random access procedure for BFR is finally considered to be failed. 
Therefore, it is beneficial for the UE to use exceptional pools for service continuity during this whole BFR procedure. 

	Ericsson
	b) with comment
	Since beam failure should happen before RLF detection, in our view, it seems unnecessary to keep both. If UE starts using exceptional pool when it detects beam failure, it will continue using exceptional pool when the beam is not recovered and leads to RLF. Considering we have agreed that UE uses exceptional pool when UE detect Uu physical layer problems or radio link failure, it is ok to not adding beam failure as another trigger.
If companies want to add beam failure as another case, then RLF case may be not needed. 

	Qulacomm
	b)
	No. only RLF to trigger mode 1 UE to using exceptional pool. 

	ZTE
	b)
	We also think RLF is enough to trigger the usage of exceptional resource pool. During beam failure, the configured grant for SL could be used. 

	Lenovo&MotoM
	b)
	Uu and PC5 resources may experience different radio conditions. The UE will try to recover on Uu and fail/ succeed; until this point the UE can continue to use the existing resources like grant free or Mode 2 resource pool that were in use before BF.

	LG
	a)
	Since beam failure is a new physical layer radio failure event in NR, it can be considered as one of the scenarios where the use of exceptional pool is required. At the same time, due to the medium/high mobility of V2X UEs especially in FR2, it can be anticipated that frequent beam failure events may occur.

	ASUSTeK
	b)
	Agree with Apple and Samsung. If mode 1 UE has sidelink configured grant (SL SPS) in current resource pool, the UE could use it without using exceptional pool during BFR.

	Huawei
	a) with comments
	In NR Uu, even when beam failure is detected in downlink, UE can still use the configured grant for uplink data transmission. To our understanding, similar mechanism can be reused here, i.e., when beam failure is detected in NR Uu, if the UE has been configured with SL configured grant, UE will use SL configured grant for SL data transmission, until a threshold (e.g., timer), configurable by gNB); otherwise, UE will use exceptional pool.

	ITL
	b)
	Agree with Apple and Samsung. 

	ITRI
	a)
	Beam failure also leads to radio failure from the view of UE, so it should be included in the condition of exceptional pool

	Nokia
	b) with comment
	Agree with OPPO and Apple. Exceptional pool shall be used after RLF, but BF shall be attempted to be recovered. In Mode 1, when the UE is configured with CG/SPS, its operation in SL may be continued even during beam failure recovery phase. The situation, however, is different when the UE is dynamically scheduled. Then BF may indeed lead to the situation when UE is not able to operate in SL as no grants are received over Uu.

	Fraunhofer
	b)
	We agree with Apple’s view that if a beam failure occurs the UE continues using the configured grants. Only after RLF, the UE can use the exceptional pool.

	Spreadtrum
	b
	Beam failure is a very short duration event and can usually be recovered quickly. Or RLF will happen then the exceptional pool can be used.

	MediaTek
	b)
	Agree with Apple that it is enough to use exceptional pool upon RLF. 



Companies’ preference:
· Option a) 8
· Option b) 14
Comments from the Rapporteur: A majority of companies think that beam failure should not be considered as the use case to use exceptional pool. Instead, a UE should use exception pool when RLF occurs. 

Proposal 1. Beam failure in NR Uu is not considered as a use case for UE to use exceptional pool.


Companies are invited to comment if any new/missing use cases are worth discussion.
Question 2: Companies are invited to introduce additional exceptional cases for UE to use exceptional pool, if any. 

	Company
	Comments 

	Intel
	· In RRC IDLE, when cell reselection is performed but the UE does not have the sensing results for the target cell yet
· In RRC INACTIVE, when the UE initiates transition to CONNECTED mode (same as in IDLE)

	Interdigital
	In addition to the cases mentioned by Intel, the following cases should also use the exceptional resource pools (similar to LTE):
· UE does not have sensing results due to a change in the TX pool, E.g:
· Reselection to a cell having a different TX pool 
· NW changes the TX resource pool (reconfiguration) 

	OPPO
	According to the LTE-V2X case, besides the ones mentioned by Intel, for the handover case, it should not be limited to mode-1, but should be applicable to mode-2 as well.

	CATT
	In addition to the cases mentioned by Intel, the cell reselection case is also useful for RRC INACTIVE UE, i.e., 
· In RRC INACTIVE, when cell reselection is performed but the UE does not have the sensing results for the target cell yet

	Xiaomi
	As we commented in Q1, if QoS requirement of certain V2X service can not be fulfilled, e.g. due to beam failure or network congestion, UE shall use exceptional pool to transmit corresponding V2X data.

	Samsung
	Agree to support all cases in the LTE for mode 1 and mode 2, and the case for inter-RAT mobility between NR and LTE should be supported as well i.e. In case the exceptional pool for the target cell (inter-RAT) is provided.

	Ericsson
	Agree with Intel and Interdigital. Besides, handover procedure, exceptional resource pool is used only when the UE is not provided with configured grant or TX resource pool from the target cell in the handover command. 

	Qualcomm
	Agree with Intel and InterDigital

	ZTE
	It is suggested to consider the use case of NR V2X UE utilizing the exceptional resource pool from the moment the UE initiates connection establishment/r-establishment until receiving an RRCReconfiguration including V2X resource configuration or until receiving an RRCConnectionRelease or an RCConnectionReject or RRCReestablishmentReject.

	Lenovo&MotoM
	We do not need to invent new usage of “Exceptional” pool – it should only be used exceptionally. On the other hand, we need to see if the old/ LTE use of exceptional pool can also be somehow minimized to allow the UE to use the current PC5 resources as long as (de)synchronization issues are not seen.

	LG
	-Also agree with Intel and Interdigital, where the usage of the exceptional pool should extend to UEs performing cell reselection. 
-Additionally, depending on RAN1 progress for mode 1 and mode 2 simultaneous configuration, an additional scenario would be the use of the exceptional pool(s) in the rare event that there is a simultaneous resource pool configuration failure (e.g. RLF in mode 1 and sensing results are not available for mode 2). However, if the sensing results are valid in Mode 2, then the use of the Tx pool (from the cell-specific configuration) is deemed sufficient as opposed to using the exceptional pool.

	ASUSTeK
	Agree with Intel and Interdigital.

	Huawei
	Agree with Intel and Interdigital.

	ITL
	Agree with Intel and Interdigital.

	ITRI
	Agree with Intel and Interdigital

	Nokia
	Looks almost as if it was mandatory to agree with Intel and Interdigital;) But indeed, it makes sense to consider also those cases.

	Fraunhofer
	Agree with Intel and Interdigital.
Additionally, we agree with Xiaomi regarding the use of exceptional pool in case QoS requirements cannot be met.

	Spreadtrum
	Agree with Intel and Interdigital and OPPO

	MediaTek
	Agree with Intel and Interdigital



Summary of Q2
Comments from the Rapporteur: A majority of companies support the use cases raised by Intel and Interdigital. This comes to proposal 2: 

Proposal 2. The use cases for UE to apply exceptional pool include the following:
· In RRC IDLE, when cell reselection is performed but the UE does not have the sensing results for the target cell yet
· In RRC INACTIVE, when the UE initiates transition to CONNECTED mode (same as in IDLE)
· When UE does not have sensing results due to a change in the TX pool, E.g:
· Reselection to a cell having a different TX pool 
· NW changes the TX resource pool (reconfiguration)


Additional enhancement
Enhancement for handover
In LTE V2X, a UE should use exceptional pool until the completion of handover. Therefore, during handover, QoS performance may be degraded due to transmission competition in the exceptional pool. Companies’ contributions are therefore proposed to allow reusing old or providing new applicable resource/configuration for handover. To be specific: 
· For mode-1 UE
· The target cell can provide configured sidelink grant for a UE during handover (e.g. in Handover Command) [4]. In this way, UE can use configured grant even during handover, which is helpful for service continuity.
· For both mode 1 and mode 2 UE
· UE can be informed of whether the TX resource pool configuration from the source cell is applicable (can be kept/reused) during handover by checking the SI area [5] or by checking the indication in the HO command [6]. In [5], it is proposed that if the SI area of the TX resource configuration is not changed, then UE can reuse the TX resource configuration during HO. In [6], it is proposed that the HO message include some bits to indicate keep the current configuration. 

Question 3: Companies are invited to share their opinions on whether the target cell should be able to provide configured sidelink grant during handover, e.g. in HO command?
a) Yes
b) No
	Company
	Option(s)
	Comments

	Intel
	a)
	Given the increased reliability and latency requirements for advanced V2X services, configured grant can be used during HO (in addition to the use of exceptional resource pool as baseline) to ensure service continuity. 
However, care must be taken to properly define what this configured grant really means. In our view, this refers to a set of resources provided by the source gNB to the UE in the HO command, which it can continue to use after it has successfully performed handover to the target cell. In other words, the validity of this CG should not just be limited to the handover duration.

	Interdigital
	b
	Configured grant in the HO command requires that two gNBs coordinate the usage of their mode 1 resources, and only resolves the HO issue for the mode 1 case.  A similar problem for mode 2 can be resolved by providing the TX pool of the target UE in the HO command.  Then for mode 1, the UE can change to mode 2 during HO, and use the same approach (use the TX pool of the target UE in the HO command).  

	OPPO
	B
	As commented interdigital, this is more like an optimization since exceptional pool already allows the UE to perform transmission during handover period, and it is applicable to both mode-1/2, the benefit from such further optimization of mode-1 is not obvious, and would lead to further impact on inter-cell resource coordination.

	CATT
	a)
	In addition to the use of exceptional resource pool as baseline, the configured sidelink grant provided during HO can guarantee the reliability and latency requirements.
One possible solution is the source cell and target cell should exchange the resource allocation information and scheduling resources of UE, when the UE doing HO. Source cell can provide the resources to the UE according to target cell scheduling to guarantee the QoS performance during UE handover. 

	Apple
	a)
	Seems companies have different interpretations on this question regarding which entity (source or target gNB) provides the configured grant. 
From our understanding, if this configured grant comes from target gNB and only takes effect after HO completion, it is naturally already supported. Otherwise, if it is a different design to make the mode 1 configuration feasible during HO, we also see the benefits for UE(s) to achieve a better data continuity.

	Xiaomi
	a)
	From UE perspective, we see some benefits by the proposed solution. However, this may require network coordination.

	Samsung
	a)
	Configured grants are signalled via RRCReconfiguration message. RRCReconfiguration message is also used to deliver handover command. So in our view no additional change is needed to provide the configured grants during handover.
In addition, we have different understanding with OPPO and Interdegital for the main usage of exceptional pool in HO, we think the exceptional pool is only used for mode 2 operation. Mode 1 UE is forced to mode 2 in the target cell if HO command doesn’t include the resources for mode 1 (e.g. only include the mode2 resource and exceptional pool), and then this UE uses the exceptional pool. So, it is required to provide the dynamic grant or SPS resources, or configured grant for the mode 1 UE to keep the mode 1 operation i.e. service continuity can be secured by providing the CG configuration after handover completion.

	vivo
	b)
	For resource utilization efficiency, as the handover procedure may not happen frequently, we think it is better to reuse LTE exceptional pool instead of configuring dedicated configured sidelink grant for each UE. 
Besides, providing configured sidelink grant during handover is an optimization only applicable for mode-1 but not for mode-2 UE, and we prefer to have a unified design for both mode-1 and mode-2 UE, which means using exceptional pools.

	Ericsson
	a)
	In our view, compared to using exceptional resource pool using a deterministic configured grant provided from the target cell is beneficial to support services of stringent reliability and latency requirement. The configured grant can also be used after HO until the target cell deactivates it. 

	Qualcomm
	b
	This is an optimization for a very short transient period. Using exceptional pool is good enough.

	ZTE
	a)
	We think it is beneficial to provide the configured grant in HO command. Suppose the handover command includes the configured grant type 2, we think it is feasible to use it instead of the exceptional resource pool during the HO procedure.

	Lenovo&MotoM
	a)
	The resources provided by the target can be used as soon as the UE is synchronized to the target cell. Before this the UE can:
a) Use the exceptional pool once T304 is started
Or, alternatively, the UE is allowed to continue to use the Mode 1 (grant free) Mode 2 resource Pool from the source until the UE is synchronized to the target cell.

	LG
	b) 
	In principle, maintaining the configuration across cells does assist in maintaining QoS and improving service continuity. However, additional clarification would be required in relation to the allocation of the sidelink grant e.g. duration of the grant. Tight inter-gNB (between source and target) coordination is also required, if the target cell is to provide the configured grant. Further discussion may be required.

	ASUSTeK
	a)
	RACH-less operation in LTE Uu interface has similar behaviour (i.e. preallocated uplink grant within ul-SchedInterval), so we can reuse similar behaviour in SL.

	Huawei
	a
	Similar as in LTE SL, the target cell shall provide the complete configurations to UE, hence, the configured SL grant Type 1 can be provided by the target cell via handover command. When handover procedure is executed, these pre-allocated configured sidelink resources will be used to transmit sidelink data, which is beneficial to guarantee the service continuity and performance requirements for advanced V2X services during handover.

	ITL
	b
	We think it is an optimization. As in LTE V2X, using the exceptional pool is sufficient.

	ITRI
	a)
	Providing configured grant helps enhance the handover performance. In case of exception pool is involved, it might be used in different cases.

	Nokia 
	a)
	A configured grant should be defined by the target gNB and provided to the UE within the HO command for mode 1 operation. The UE should use its scheduled resources by the source gNB, e.g. SPS/CG, until the HO is completed to avoid the usage of resources the from exceptional pool, i.e. sufficient QoS performance can be achieved during HO process. Due to using the exceptional pool during HO, the QoS performance may be degraded. However, the problem with target cell’s SL CG delivered in HO command is such that the UE must obtain the synchronization with the target to be able to use it. Thus, the performance may be impacted (i.e. point in time when the CG will be used, may be slightly postponed). 

	Fraunhofer
	a)
	Allowing configured grant during handover will reduce latency and increase the reliability as well as will ensure continuous connectivity without service interruption. 
As Apple commented, if the configured grant is configured by a target cell to be used after HO completion (not during HO), this is naturally already supported.

	Spreadtrum
	b
	It takes tens of milliseconds to complete handover. An well configured exceptional pool can take the transmission and guarantee the QoS mostly. So not very necessary to have a configured sidelink grant.

	MediaTek
	a
	We also sees the benefit of SL grant during HO in ensuring service continuity.



Summary of Q3:

Companies’ preference:
· Option a) 13
· Option b) 7
Comments from the Rapporteur: A majority of companies support the feature for the benefit of service continuity. This comes to the following proposal: 

Proposal 3. It is supported that target cell provide configured sidelink grant during handover, e.g. in HO command. 
 



[To be added]

Question 4.1: Companies are invited to comment on whether a mechanism should be introduced to inform UE about whether the Tx resource pool configuration from the source cell is applicable (can be reused) for the target cell during handover?
a) Yes
b) No, using SL configured grant during HO (as mentioned in Q3) is already sufficient
c) No for other reasons (please specify)
	Company
	Option(s)
	Comments

	Intel
	See comment
	The question needs more clarification in our view. While the UE can be informed about the TX pool configuration of the target cell, we think this is more applicable for mode 2 (i.e. via SI or dedicated signalling). Note that this can be accomplished through delta signalling.
For mode 1, the use of exceptional pool and SL configured grant (to be used during HO) already seem sufficient to support high quality of service. So we are not sure if a “new” mechanism really needs to be introduced.

	Interdigital
	c
	Informing the UE about whether the same TX pool configuration can be used or not seems just an Xn signalling optimization of the solution where the UE is provided with the TX pool of the target cell (which could be the same as the source cell) and uses it during the HO.  The latter approach without the signalling optimization is closer to current configuration exchange in HO signalling and may be preferable.

	OPPO
	c)
	As commented above, delta signalling can already save the redundant configuration during handover, so the proposal needs further clarification.
In terms of SI validity area, it is applicable to the SI delivery, i.e., in case source cell deliver a SI to the UE in a dedicated way, it may be applicable after UE enters into the target cell if the SI validity area does not change. But it is unclear why this relates to connected UE, where the TX resource should be UE-specific, so not from the SIB which is to provide cell-common resource which is more for idle UE.

	CATT
	c
	For mode 1 UE, using SL configured grant during HO (as mentioned in Q3) is already sufficient. For mode 2 UE, when it is in connected mode, the resource pool is configured via dedicated RRC signalling, not from the SIB. So even the source and target cells are in the same SI area, the UE may not keep using the same resource pool after handover. So for the mode 2 UE, using the exceptional pool is preferred during handover.

	Apple
	c)
	Agree with Oppo that the delta signalling can serve the purpose of reducing signalling overhead. 

	Xiaomi
	c)
	With the assumption that mode 1 UE could use configured grant, this question only applies to mode 2 UE. The gain is marginal.

	Samsung
	a)
	As we commented in the above, the exceptional pool is anyhow provided in HO command message to support both mode 1 and mode 2, and it can be same between both source cell and target cell. 
Instead of providing the exceptional pool and resource configuration (both mode 1 or mode 2) in HO command, indicators to keep resource pool (e.g. mode 1, mode 2, exceptional pool) have advantage of signalling optimization.
Delta configuration is also helpful but it is also possible that the all resource pool can be same between source cell and target cell. For example, one CU connected with many DUs and the resource pool configuration would be same for all DUs with high percentage. In this case, the network only provide some indicator in HO message to reduce the signalling overhead.

	vivo
	c)
	In LTE, the UE will use exceptional pool (if configured in RRCConnectionReconfiguration or SIB) until the sensing result of target cell resource pool is available during handover. In our understanding, when the network provides a target cell resource pool which is the same as in the source cell to UE in handover command, the UE could regard the sensing result of target cell resource pool is available and doesn’t need to use exceptional pool. 
Thus, this kind of indication looks like an unnecessary optimization which only saves the bits of RRC messages.

	Ericsson
	See comment
	This question needs further clarification as Intel commented. In our view, for mode 2 UEs, it is beneficial to allow target cell providing the TX resource pool that can be used during and after HO. 

	Qualcomm
	c)
	This is an unnecessary optimization over the LTE-V2X baseline solution. It needs to introduce new Inter-gNB signalling, but the configuration of exceptional pool is still needed for other purposes. Seems redundant to me.

	ZTE
	c)
	It is not clear the point of this question. For the SI area, it is only applicable for system information. For the RRC_CONNECTED UE, it shall use the Tx resource pool configuration from dedicated signalling instead of system information. On the other hand, if the SL resource configuration is provided in HO command, UE may use it when applicable without extra indication.

	Lenovo&MotoM
	a)
	We think it is the network choice whether to:
a) Use the exceptional pool once T304 is started
b) Or, alternatively, the UE is allowed to continue to use the Mode 1 (grant free) Mode 2 resource Pool from the source until the UE is synchronized to the target cell.
So, the UE should be informed about the network decision in the handover message.

	LG
	c
	There already exists the SI area mechanism where the applicability of the system information can be configured to be valid in other additional areas (e.g. such as another cell). Therefore, we do not see any additional benefit from this new indication signalling regarding the source cell’s Tx pool validity in the target cell. Any redundant resource pool configuration signalling during HO should be avoided.

	ASUSTeK
	See comment
	Share the same view with Intel and Ericsson.
For mode-1, b).
For mode-2, target cell can provide Tx resource pool configuration.

	Huawei
	a
	For RRC_IDLE/INACTIVE UE, we have agreed reusing the NR SIB valid area mechanism, which avoids the re-acquiring the resource pool and reduces the usage of exceptional pool.
For RRC_CONNECTED UE, when UE is performing handover  to a target cell, exceptional pool is used during handover and also used during the period of sensing on the new normal transmission pool. Similar as SIB valid area, if we introduce a mechanism to inform UE whether the Tx resource pool configuration from the source cell is applicable, this is helpful to reduce the usage of exceptional pool and improve the transmission performance, otherwise, the performance of RRC_CONNECTED UEs using dedicated mode-2 resource pool during cell switch will be worse than that of the RRC_IDLE/INACTIVE UEs using the common mode-2 resource pool from SIB, which is against the common knowledge.

	ITL
	c
	Agree with Oppo and Apple.

	ITRI
	a)
	It depends on the network’s selection of resource selection and how the network would like to handle the data/messages carried during the handover.

	Nokia
	a)
	Agree with Samsung.

	Fraunhofer
	c)
	Agree with Intel and Ericsson that this question needs further clarification. 
In case of mode 2, if the SI provides the resource configuration then UE does not need to change its configuration. In case of configuration via dedicated signalling, exceptional pool can be used during the handover.  

	Spreadtrum
	c
	Agree with Intel

	MediaTek
	a)
	We see some benefit to reduce signalling overhead for TX resource configuration. Besides, we share the view from Huawei in supporting service continuity that if UE has TX resource pool applicable for the target cell, it can use the TX resource pool rather than exception pool, on which UE may suffer from more interference.



If the answer is YES for Question 4.1, then:
Question 4.2: Companies are invited to share their views on the detailed mechanism.
a) Via SI area (TX resource configuration is valid if the source and target cells are in the same SI validity area.)
b) Via indication in the HO command
c) Other (please specify)
	Company
	Option(s)
	Comments

	Intel
	c)
	As mentioned in the response to the question above, we think that the use of the SI validity area (as agreed previously for NR V2X) or delta signalling in case of dedicated RRC can already indicate this information in case of mode 2. 

	Interdigital
	c)
	SI area is an IDLE/INACTIVE concept and does not apply to dedicated configuration in RRC_CONNECTED.  Providing the TX pool of the target UE would be sufficient.

	Samsung
	b)
	SI area is only applicable for system information. Indication in HO command is simpler than introducing SI area concept for dedicated configuration.

	Ericsson
	c)
	Agree with Interdigital

	Lenovo&MotoM
	b)
	Since we also consider that Mode 1 CG could be continued to be used (not just Mode 2 resource Pools)

	Huawei
	a
	Given that we have already agreed introducing valid SI area, we can directly reuse this and extend it to indicate the validity area for the dedicated mode-2 Tx resource pools provided in the dedicated signalling by the same cell, and this will have small standard impact.

	ITRI
	b)
	Much easier to be implemented in case of handover.

	Nokia 
	b)
	Agree with Samsung. For CONNECTED mode this may rely on HO command. For IDLE/INACTIVE option a) is considered.

	MediaTek
	c)
	We think NW can provide UE with a cell list indicating the validity area of the configured TX resource configuration via dedicated signalling. In this way, there is no coupling between existing SI validity area (which is common for all area-specific SIB) and valid area for the TX resource configuration. Please refer to our paper R2-1906028.




Any other enhancement for handover related to the use of exceptional pool is worth discussing? 
Question X: Please describe, if any
	Company
	Option(s)
	Comments

	
	
	

	
	
	




Summary of Q4.1 and Q 4.2:
Companies’ preference (for how to providing TX resource pool configuration of the target cell): 
· Via dedicated signaling: 12
· Extend the concept of SI validity area to indicate dedicated mode-2 TX resource pool: 2
· Support Indication in HO command whether TX resource in source cell can be reused: 4
Comments from the Rapporteur: From companies’ view, the majority of companies think for mode-1 UE, using SL configured grant and exceptional pool during HO is already sufficient. For mode 2 UE, several companies think SI validity area is a concept for RRC IDLE/INACTIVE UE and therefore should not be applied for indicating dedicated TX resource pool for a RRC connected UE. Several companies think the benefit to indicate the applicability of TX resource pool is marginal, and even without this, the overhead reduction gain can still be achieved via delta signaling. Based on the majority view, we have the following proposal:

Proposal 4. For mode-2 UE, TX resource configuration of the target cell is delivered via dedicated signaling. RAN2 will not introduce mechanism(s) to indicate the applicability of TX resource pool across cells. 


Applicability of configured grants in exceptional cases
In [3], it is proposed that a UE is allowed to still use the allocated SPS or grant free resources in some exceptional cases, for example, the UE will not release SPS resource for beam failure case or L1 problem. The reason is that if NR Uu has some problem but NR SL to the peer UE still works well, then there is no problem for the UE to transmit using the configured grant.

Question 5: Companies are invited to comment whether a mode-1 UE is allowed to use configured grants even in some exceptional cases such as beam failure event or L1 problem in NR Uu?
a) Yes
b) No
	Company
	Option(s)
	Comments

	Intel
	Slightly prefer a)
	Assuming the configured grant here refers to SL, we think this depends on how long the Uu beam failure or L1 problem is (it is not very clear from [3]). 
On the one hand, it is not clear how the gNB can be aware if the UE has undergone RLF and so it has to assume that the UE is still utilizing the configured grant (until its expiry). On the other hand, from an overall system perspective, it does not make much sense for the UE to keep using a SL grant that the gNB has no means to reconfigure.
However, we think that since CG is expected to have a (relatively) short expiration duration anyway, allowing the UE which has undergone RLF to keep using the CG can still be ok.

	Interdigital
	b
	RLF or L1 problem may be a consequence of a UE moving out of coverage of a cell.  Using NW scheduled resources in that scenario could cause interference (e.g. with a different cell).  If the UE recovers from the failure to the same cell, it can anyways assume the same configured grant is still valid after the recovery (as the RRC configuration is not released).

	OPPO
	Before T310 running as in LTE
	In LTE, before T310 running, the SL grant can be reused even for mode-1, but for mode-2 UE, i.e., the TX resource pool usage, there is no such limitation.
After T310 is started, we see no reason to keep using the resources since the UE may already undergo a radio link problem, and that is one of the main reasons for exceptional pool.

	CATT
	b

	Agree with Interdigital. For mode-1 UE, we think to use exceptional pool is already sufficient for the cases when beam failure event or L1 problem happen in Uu.

	Apple
	a
	In NR Uu interface, upon L1 beam failure, UE keeps using configured grant. We would like to follow this principle in SL.

	Xiaomi
	a
	First, we should define what the exceptional case is, since some companies doesn’t think beam failure is a exceptional case according to Q1. But we do agree UE shall no release configured grant upon beam failure.

	Samsung
	
	UE can continue to use until RLF is declared.

	vivo
	b)
	The beam failure and L1 problem cases may need to be discussed separately, but in general, we prefer not to use configured grants when radio link problem (e.g. RLF) happens in NR Uu. This is an optimization only applicable for mode-1 UE and we prefer to simply reuse exceptional pools for both mode-1 and mode-2 UE.

	Ericsson
	b)
	If the UE keeps using the configured grant with no connection to NW, it might happen that NW cannot deactivate the configured grant which causes collision with other transmissions. 

	Qualcomm
	b)
	Agree with InterDigital

	ZTE
	a)
	Since no SL LCP mapping restriction is associated with the configured grant type 2, UE may use configured grant type 2 to transmit any SL traffic when physical layer problem or RLF is detected. 

	Lenovo&MotoM
	a)
	The Uu and PC5 radio situation could be different and therefore it might still be sustainable to use the PC5 resources towards nearby V2X UEs – so it should be “possible” to allow the UE to continue to use the Mode 1 resources in these circumstances – controllable/ configurable by the network.

	LG
	b)
	We also agree that utilising a configured grant beyond the awareness of the gNB may raise issues as noted by InterDigital. The use of the exceptional pool already caters for such L1 problems.

	ASUSTeK
	a)
	For beam failure cases, a UE should be able to keep using mode-1 configured grant since it’s not affected by Uu connection problem. For most cases, beam failure can be resolved through recovery procedure within a short time period, so switch to exceptional pool is not necessary.

	Huawei
	a
	Beam failure detection is for downlink transmission, which cannot reflect the SL channel quality. Therefore, as long as no RLF detected in SL, UE can transmit using the configured grant in SL, even though beam failure is detected in Uu, until a threshold (e.g., timer), configurable by gNB).

	ITL
	b)
	Agree with InterDigital.

	ITRI
	a)
	ITRI agree with Intel

	Nokia
	a)
	The SL communication may continue, but the question remains for how long (i.e. until the UE declares RLF based on radio problems on Uu or “just” until T310 is triggered, as suggested by OPPO, the exact point in time can be left FFS). As a part of the answer to Q1 we have underlined that even Mode 1 CG can be continued in parallel to executing BF recovery.  

	Fraunhofer
	a)
	Agree with Intel that a UE even in case of RLF can continue to use the configured grant for a short time. However, we should have a common understanding of the expiry of a configured grant timer during RLF.

	Spreadtrum
	a) With comments
	We think it’s ok for beam failure, not for RLF

	MediaTek
	a)
	We prefer that UE can continue using the configured SL garnt before RLF occurs. Otherwise, UE transmission may be interrupted even though the beam failure can be promptly recovered in a short time.



Summary of Q5:
Companies’ preference:
· Option a) 14
· Option b) 7
· 
Comments from the Rapporteur: A majority of companies think a mode-1 UE can continue to use the configured SL grant when some exceptional cases such as beam failure event or L1 problem in NR Uu occur. Then we can take the valid period of the SL configured grant as a FFS issue, e.g. until RLF occurs.

Proposal 5. A mode-1 UE is allowed to continue using the configured SL grant when exceptional cases such as beam failure or physical layer problem in NR Uu occur. FFS how long the SL configured grant is considered valid. 
 [To be added]


Support exceptional pool dedicated for unicast traffic
LTE V2X defines a single exceptional pool and only broadcast traffic is supported. In contrast, NR will support unicast, groupcast, and broadcast for all of the in-coverage, out-of-coverage, and partial coverage scenarios (according to RAN2#103bis agreement).  To guarantee the QoS of unicast traffic, it is proposed in [7] to consider separate exceptional pools for unicast and non-unicast traffic.
Question 6: Companies are invited to comment whether to apply separate exceptional pools for unicast and non-unicast traffic.
a) Yes
b) No
c) Wait for RAN1 progress on the resource pool configuration aspect

	Company
	Option(s)
	Comments

	Intel
	c)
	As discussed in the last meeting, we think it is better to wait for RAN1 discussions based on the LS sent last meeting

	Interdigital
	c)
	Same view as Intel.

	OPPO
	B
	Unicast is different in terms of the limited number of Rx, i.e., 1, we see no relationship/motivate to allocate a dedicated pool due to the number of rx UE.

	CATT
	b)
	For unicast, groupcast, and broadcast, the QoS model is the same as SA2 defined. The unicast traffic may not have higher QoS requirements than non-unicast traffic. So, we prefer a common exceptional pool for all the cast type. Considering resource pool configuration, we are also OK to wait for RAN1 progress.

	Apple
	c)
	Generally we don’t see why unicast demands a different design, and would like to see how RAN1 handles this.

	Xiaomi
	c)
	We don’t see the need for specific exceptional pools for different cast types. But it may be necessary to define specific exceptional pools for HARQ and non-HARQ transmission, which depends on RAN1 design.

	Samsung
	c)
	Pools are cast specific or not needs to be first decided by RAN1.

	vivo
	c)
	Whether to apply separate exceptional pools for different cast types or different QoS requirement can be decided later after RAN1 conclusion for the normal cases, i.e. whether sidelink unicast/ non-unicast traffic are in a shared normal pool or not.

	Ericsson
	c)
	In our view, it should be up to NW implementation whether to provide joint or separate exceptional pools for unicast and non-unicast traffic. In any case, we should align with the conclusion from RAN1. 

	Qualcomm
	c) 
	Wait for RAN1 progress on pool design issue first.

	ZTE
	c)
	

	Lenovo&MotoM
	b)
	No strong opinion but since the PQI range (QoS satisfaction) is same across Unicast and others, there’s no convincing reason to have separate resource Pools. In fact separate resource Pools should be avoided as much as possible to avoid resource fragmentation.

	LG
	c)
	Prefer to wait for until RAN1 has made progress, however it would be better from a resource efficiency perspective if the exceptional pools are independent of cast type, considering that it is not meant for frequent/normal SL communications.   

	ASUSTeK
	c)
	Depend on RAN1 decision.

	Huawei
	c
	We have sent an LS to RAN1 to ask whether separate resource pool for different cast type is supported or not, regarding to exceptional pool, we think we can reuse their conclusion, hence, we prefer waiting for RAN1’s reply and extending it to exceptional pool scenario.

	ITL
	c
	Same view as Intel. It depends on RAN1 progress.

	ITRI
	c)
	Feedback information is critical for unicast and groupcast, but it should wait for the RAN1’s decision before going into further study.

	Nokia
	b) or c)
	We see no reason to have separate exceptional pools per cast type, especially as it has not been decided yet (with RAN1 involvement) whether it is justified to introduce such pools in general. We agree with CATT’s and OPPO’s observations that QoS requirements/model does not seem to impose such differentiation.

	Fraunhofer
	c)
	Wait for RAN1 progress.

	Spreadtrum
	c)
	Wait for RAN1 progress.

	MediaTek
	c)
	Wait for RAN1 progress.



Summary of Q6:

Companies’ preference:
· Option a) 0
· Option b) 4
· Option c) 17
· 
Comments from the Rapporteur: A clear majority of companies think we should wait for RAN1 progress on whether to apply separate exceptional pools for unicast and non-unicast traffic.

Proposal 6. RAN2 wait for RAN1 progress to determine whether to apply separate exceptional pools for unicast and non-unicast traffic. 
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[bookmark: _Ref524080280]Summary and Proposals
Based on companies’ input, the proposals achieved by this email discussion are shown as follows.

Proposal 1. Beam failure in NR Uu is not considered as a use case for UE to use exceptional pool.
Proposal 2. The use cases for UE to apply exceptional pool include the following:
· In RRC IDLE, when cell reselection is performed but the UE does not have the sensing results for the target cell yet
· In RRC INACTIVE, when the UE initiates transition to CONNECTED mode (same as in IDLE)
· When UE does not have sensing results due to a change in the TX pool, E.g:
· Reselection to a cell having a different TX pool 
· NW changes the TX resource pool (reconfiguration)

Proposal 3. It is supported that target cell provide configured sidelink grant during handover, e.g. in HO command. 

Proposal 4. For mode-2 UE, TX resource configuration of the target cell is delivered via dedicated signaling. RAN2 will not introduce mechanism(s) to indicate the applicability of TX resource pool across cells. 

Proposal 5. A mode-1 UE is allowed to continue using the configured SL grant when exceptional cases such as beam failure or physical layer problem in NR Uu occur. FFS how long the SL configured grant is considered valid. 

Proposal 6. RAN2 wait for RAN1 progress to determine whether to apply separate exceptional pools for unicast and non-unicast traffic. 
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