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Introduction
This is to kick off the email discussion on [104#59][NR/V2X] Resource allocation (LG):
[104#59][NR/V2X] Resource allocation (LG)


Discuss RAN2 impacts and stage-2 level required mechanism/enhancements and make a TP for the proposal. RAN1 progress/agreement need to be also considered. (LG)

 - 
Resource allocation for mode 1

 - 
Common to resource allocation for all sub-mode 2s

 - 
Specific to resource allocation to a sub mode 2

 - 
Resource allocation when both mode 1 and mode 2 are configured/active.


Deadline:  Thursday 2019-02-07

Phase 1
NR Sidelink Mode 1

If UE is configured with LTE Sidelink Mode 3, UE may trigger Sidelink BSR which triggers the Scheduling Request. In LTE, SR resource is valid for all logical channels. Thus, SR resource is valid for both UL and SL logical channels. 

Meanwhile, NR MAC entity may be configured with zero, one, or more SR configurations. Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. For a logical channel, at most one PUCCH resource for SR is configured per BWP. Thus, for support of NR Sidelink Mode 1, it may be possible to separate SR resources for UL and SL and provide SR resource to each sidelink logical channel.

Question 1-1

Do we need to support separate SR resources for UL and SL in NR Sidelink Mode 1? 

	Company
	Yes or no
	Remark

	ASUSTeK
	See comment
	We think it is beneficial to have flexibility to configure dedicated SR resources for Sidelink, but whether the SR resources for UL and SL can overlap with each other or they have to be completely separated needs to be further discussed.

	Huawei
	Yes
	Dedicated PUCCH resource for SL SR can be used for the pending SR triggered by a SL BSR. gNB can differentiate what type of BSR, i.e. SL BSR or UL BSR, the UE intends to transmit, and even further whether there will be data on UL or SL to be transmitted by introducing separated SR resource for UL and SL, so that the gNB can allocate proper number of UL resources for BSR or directly SL resources for data transmission.

	OPPO
	Yes
	

	Fujitsu
	Yes
	

	Nokia
	 Yes with comments
	NR has already supported multiple SR configurations and logical channel to SR configuration mapping is configured by RRC. We are OK with keeping same flexibility for SL.  Our answer is “Yes” if the intention of the question is to follow the same SR configuration mechanism of Uu for SL as well. 

	Samsung
	Yes
	

	Xiaomi
	Yes
	It’s beneficial to configure separate SR for UL and SL.

	CATT
	Yes
	It is beneficial to have dedicated SR resources for SL.

	ITL
	Yes
	

	vivo
	Yes
	Separate SR configuration for SL and UL is helpful for the NW to differentiate SL and UL data buffer so that the NW can prioritize SL resource allocation for some advanced NR V2X services with the stringent latency requirement.

	Fraunhofer
	Yes
	It would be advantageous from a gNB perspective to differentiate and provision SR resources separately based on the UL and SL BSR. This can also enable prioritization of UL and SL transmissions from a UE perspective.

	MediaTek
	Yes
	This would give the network the flexibility to prioritise handling of SRs differently for UL and SL, which could be important for certain services, e.g. low-latency services might need to be scheduled quickly.

	AT&T
	Yes
	

	Intel
	Yes
	Multiple SR resources can already be allocated to a given UE in NR and once sidelink is specified, the dedicated SR resources can be utilized for SR triggered by data in Sidelink buffer. So, in this way, separate SR resources can be supported for UL and SL.

	Qualcomm
	Yes
	

	ZTE
	No
	We think the legacy SR resource can work well, no need to any enhancement to separate SR resources between UL and SL.

	Ericsson
	Yes
	This seems important to aid the gNB scheduler to promptly provide SL resources, especially for latency critical SL services. In fact, in the LTE legacy procedure it is not possible for the eNB to understand if the UE has sent SR because of SL data available in the UE buffer or UL data. 

	LG
	Yes
	

	Interdigital
	Yes
	Separate SR resources would allow the gNB to schedule resources tailored to SL BSR, or to directly schedule resources for sidelink transmissions, which could reduce the latency of mode 1 scheduling.  Since NR supports separate SR resources for different logical channels, separate SR resources for SL logical channels is a reasonable extension of this.

	Convida Wireless
	
	Yes

	Deutsche Telekom
	Yes
	It’s beneficial to configure separate SR for UL and SL.


Summary 1-1

Most companies agreed to support separate SR resources for UL and SL in NR Sidelink Mode 1.

Proposal 1-1: Separate SR resources are supported for UL and SL in NR Sidelink Mode 1.
Question 1-2

Should it be possible to support multiple SR resources for different SL logical channels (if Yes in Question 1-2)?

	Company
	Yes or no
	Remark

	ASUSTeK
	Yes
	Similar to the motivation for the multiple SR resources for different UL logical channels in NR, we think it is possible/beneficial to support multiple SR resources for different SL logical channels.

	Huawei
	Yes
	Considering that the QoS requirements of V2X services are diverse, it is beneficial to support multiple SR configurations as in NR Uu.

	OPPO
	Yes
	

	Fujitsu
	Yes
	It is beneficial to support multiple SR configurations for different SL logical channels, corresponding to different QoS requirements. According different SR configurations, the gNB can have two types of operations: 

1. The gNB allocates UL resources for SL BSR first, then allocates SL resources based on BSR; 

2. The gNB allocates SL resources directly for SL transmission without BSR reporting.

	Nokia
	
	Strongly related to Question 1-1. This shall be fully configurable and up to NW’s decision whether to use it or not. 

	Samsung
	Yes
	

	Xiaomi
	Yes
	It’s beneficial to have different SR configurations

	CATT
	Yes, but..
	Following the NR SR design, we prefer to support multiple SR configurations for SL. Whether the multiple SR resources associate with different SL logical channels needs further study. Because the SL logical channels are decided by UE in LTE. If NR has the same mechanism as LTE, then the multiple SR resources can be mapped to other specified parameter, e.g., SL QoS.

	ITL
	Yes
	

	vivo
	Yes
	Similar as in NR Uu.

	Fraunhofer
	Yes
	Multiple SR configurations (as in NR) for SL increases the flexibility of providing the required resources to the UE for its SL transmissions, each having different QoS requirements.

	MediaTek
	Yes
	Same reasoning as above; some LCs corresponding to critical services may need differentiated scheduling for higher-priority handling.

	AT&T
	Yes
	

	Intel
	Yes
	Multiple SR configurations can be supported to map to different SL logical channels as configured by the gNB to enable support of advanced V2X services with different priorities/requirements.

	Qualcomm
	Yes
	Flexible configuration to handle different scenarios.

	ZTE 
	No
	The different thing with UL is that V2X UE needs to ask for sidelink grant via UL, but the actually transmission is happened on SL. Therefore, not only needs to indicate the priority information in the SR, but also needs to have frequency indication. So that this will some how increase the specification complexity. On the other hand, we think current SL SR/BSR mechanism can already work well.

	Ericsson
	Yes
	Agree with previous comments on the needs of dedicated SR resources at least for some high priority SL services,

	LG
	Yes
	

	Interdigital
	Yes
	Similar to Uu, NR V2X has varying QoS requirements, and would benefit from separate SR resources associated with logical channels having such varying QoS requirements.

	Convida Wireless
	Yes
	

	Deutsche Telekom
	Yes
	Due to the likely service mix on the SL it should be flexible.


Summary 1-2

Most companies agreed to support multiple SR resources for different SL logical channels in NR Sidelink Mode 1.

Proposal 1-2: Multiple SR resources are supported for different SL logical channels in NR Sidelink Mode 1.
RAN2 agreed that Sidelink Buffer Status Reporting is supported for NR sidelink broadcast, groupcast and unicast in NR MAC. For LTE Sidelink Mode 3, Sidelink BSR includes the Destination Index identifying the destination for V2X sidelink communication, LCG ID and Buffer Size. RAN2 should discuss what should be included in Sidelink BSR for NR Sidelink Mode 1.

Question 1-3

What should be included in Sidelink BSR for NR Sidelink Mode 1?

	Company
	Yes or no
	Remark

	ASUSTeK
	
	The elements in LTE Sidelink BSR could be included. LCG ID bitmap in NR UL BSR may also be considered.  

	Huawei
	
	At least the following information need to be included: Indication of the Destination, LCG ID and buffer size. FFS on other information, e.g., cast type indicator, considering different resource allocation mechanisms may apply to unicast, groupcast (i.e. HARQ with feedback) and broadcast (i.e. HARQ w/o feedback).

	OPPO
	
	At least Destination Index, LCG ID, Buffer Size

	Fujitsu
	
	As in LTE Sidelink BSR, Destination Index, LCG ID and Buffer size should be included in NR Sidelink BSR. In addition, the cast type (i.e. unicast, groupcast or broadcast) may also be included. 

	Nokia
	
	We agree with what has been stated above by Huawei. Destination ID, LCG ID and buffer size appear to be obvious candidates for inclusion. We are not sure if ‘-cast’ type is necessary. Perhaps a lot can be already derived from the Destination ID and LCG ID?

	Samsung
	
	At least Destination Index, LCG ID, Buffer Size

	Xiaomi
	
	The elements in LTE sidelink BSR should be included. Other information, e.g. cast type, could be included in SidelinkUEinformation message.

	CATT
	
	The LTE Sidelink BSR design can be as a baseline. Therefore, at least the Destination Index, LCG ID and Buffer Size should be included in NR Sidelink BSR. The field size of the Destination Index, LCG ID and Buffer Size should be aligned with NR BSR MAC CE.

	ITL
	
	At least Destination Index, LCG ID, Buffer Size

	Vivo
	
	At least Destination Index, LCG ID, Buffer Size.

FFS on more NR V2X specific information e.g., the cast type (unicast, groupcast, broadcast) and RAT type (NR PC5, LTE PC5).

	Fraunhofer
	
	Similar to LTE, the Destination Index, LCG ID and Buffer Size needs to be included in the SL BSR. FFS on additional information such as HARQ indication for resources related to retransmissions.

	MediaTek
	
	Same as LTE as a baseline.  Considering the above discussion, we are unsure if cast type is needed.  It may depend on the response from SA2 whether cast type can be inferred from other information.

	AT&T
	
	We agree with views expressed by Huawei and Nokia

	Intel
	
	Currently, we think that the parameters as per LTE SL BSR are sufficient i.e. Destination index, Buffer size, LCG ID.

	Qualcomm
	
	Agree with Nokia. We are also not sure about need for cast type. 

Along with content similar to LTE-V2X, we also need to indicate the carrier frequency in which resource is required. This field was missing in LTE SL-BSR which forced us to go for not clean solution in Rel-15 for cross carrier scheduling. 

The limitation/problem of destination index in BSR for multi-carrier design has been discussed in Rel-15, We now have a chance for a better design for NR V2X, thus, whether destination index shall be included and can be replaced by another mechanism shall be FFS..

	ZTE
	
	The destination index, LCG ID and buffer size should be contained in SL BSR.

	Ericsson
	
	As baseline, RAN2 should assume the same content of the LTE SL BSR, i.e. LCG ID, buffer status, destination index. Any enhancement can be discussed in the WI phase depending on the need.

	LG
	
	At least Destination Index, LCG ID, Buffer Size. Need for other information could be further discussed in WI phase.

	Interdigital
	
	At least the information provided in LTE SL BSR is required: destination index, LCG, and buffer status.

Since upper layers associate a unique destination address to unicast/broadcast, the cast type can be signaled to the gNB using an appropriate destination index mapped to that unicast/broadcast destination address.  

We also think reporting of BSR for two different RATs (NR sidelink and LTE sidelink) needs to be discussed.  If a single sidelink BSR is used for both RATs, and indication of the RAT is needed.

	Convida Wireless
	
	Same view as Ericsson. As baseline, RAN2 should assume the same content of the LTE SL BSR, i.e. LCG ID, buffer status, destination index. Any enhancement can be discussed in the WI phase depending on the need.

	Deutsche Telekom
	
	SL BSR, Destination index, LCG and Buffer Status. 

If different RATs are involved – see Interdigital comment – it should be separated per RAT obviously. 


Summary 1-3

Most companies agreed to include Destination Index, LCG ID and Buffer Size in Sidelink BSR MAC Control Element. Other information e.g. cast type could be further discussed in WI phase.
Proposal 1-3: At least Destination Index, LCG ID and Buffer Size are included in Sidelink BSR MAC Control Element for NR Sidelink Mode 1. FFS for other information in SL BSR.
It is proposed in R2-1816820 that gNB may be able to provide a sidelink grant to a UE via another UE which forwards scheduling request received from the UE and the corresponding grant received from gNB. This approach (i.e. Approach 2 in R2-1816820) could be indirect operation of Sidelink Mode 1. We think that this approach has been not discussed in RAN1 so that not tightly related to RAN1 progress expected in January 2019.

Question 1-4

Do we need to support indirect scheduling for Sidelink Mode 1 (i.e. gNB indirectly provides a sidelink grant to a UE via another UE as in Approach 2 in R2-1816820)? If yes, please explain your motivation.

	Company
	Yes or no
	Remark

	ASUSTeK
	No
	We don’t see motivation for this mechanism. It seems weird for gNB to manage resources for out-of-coverage UEs.

	Huawei
	No
	The transmission delay will be increased by using relay, which may cause delay requirements unable to be satisfied especially for the services with stringent latency requirements. Moreover, we think the functionality of sidelink relay is not in the scope of NR V2X.

	OPPO
	No
	This approach impose heavy load to RAN1, in terms of the indirect SR and SL grant design. Therefore, it is more to be answered by RAN1.

	Fujitsu
	No
	This approach introduces relaying operation of a UE, increasing complexity and latency of sidelink transmission. 

	Nokia
	NO with comments
	There could be two separate scenarios, also for Mode 1. One is a ‘pure relay’ case, where one UE relays grant to another UE, both being in Mode 1 and with no mutual relationship. This case shall not be considered by RAN2 in this study/work. Second case is Mode 2d-like, e.g. platooning scenario (which does not necessarily need to work in Mode 2?). In such case indirect scheduling by the platoon leader could be further considered.

	Samsung
	No
	We share the view that sidelink relay for SL grant will cause transmission delay for V2X usage.

	Xiaomi
	No
	We don't see much motivation for this mechanism..

	CATT
	No
	We think the Approach 2 in R2-1816820 may be too complicated to specify in RAN in this release. Moreover, current R16 SID doesn’t include this indirect scheduling.

	ITL
	No
	It will increase signalling overhead and delay.

	vivo
	No
	We prefer not to specify this given that indirect scheduling is not common scenario for Sidelink Mode 1. 

	Fraunhofer
	No with comments
	For some scenarios indirect scheduling may increase the resource utilization, e.g., indirect scheduling may be supported in the case of groupcast communications. The gNB may optionally switch to support indirect scheduling when it is fully loaded. In this scenario, a group leader UE is capable of selecting resources for members of the group over a given duration of time for SL groupcast communications. This reduces overhead as it would avoid each member UE requesting for resources for each SL transmission.

	MediaTek
	Yes
	There should be a way to schedule UEs that are out of coverage, and forwarding requests/grants through another UE is a way to do it without requiring scheduler functionality at the UE.  As noted in the paper we also see this as a relatively low-impact feature once SR/BSR/grant signalling is defined on the sidelink.

	AT&T
	
	This may need to be discussed by RAN1. We believe it is useful for gNB to provide a pool of resources to a UE, which in turn autonomously uses this pool to provide sidelink grants to one or more UEs.

	Intel
	No
	In addition to the points mentioned above by Huawei, we think that the partial coverage scenario can be handled by mode 2. Also, given the time constraint for completing the study item, we would not prefer to delve into new methods for doing mode 1 for Rel-16.   

	Qualcomm
	No
	RAN2 should not discuss this as this can be related to mode 2d discussion in RAN1.

	ZTE
	No
	First of all, we cannot figure out a reasonable use case scenario for this feature. If the scheduled mode 1UE is in coverage, then it can directly be scheduled by gNB. If the UE is out of coverage, then it cannot become a mode 1UE, correspondingly, it can only use mode 2 UE’s automously resource selection mechanism to do transmission.

Secondly, if  we allowed this feature,then a lot of latency, as well as signaling overhead would be introduced.

	Ericsson
	No
	Specification effort of this mechanism might be significant, and the same time the motivation it is not clear at this stage, especially considering that UE-to-NW relay is not on the scope of the SI.

	LG
	No
	Scheduling delay in Mode 1 would be critical for V2X services. It seems fine not to support indirect scheduling in REL-16.

	Interdigital
	No
	We don’t see a benefit of such indirect scheduling since it adds latency and complexity without any clear benefits (out-of-coverage UEs can use mode 2).

	Convida Wireless
	What indirect scheduling means is not clear.
	

	Deutsche Telekom
	No
	The scheduling of resources shall be under the responsibility of the gNB. The complexity giving it to other UE is not justified. For the out-of-coverage case pre-allocation of SL resources is sufficient. 


Summary 1-4

Most companies did not support indirect scheduling for Sidelink Mode 1. Thus, it is proposed that gNB is not allowed to indirectly provide a sidelink grant to a UE via another UE for Sidelink Mode 1.

Proposal 1-4: Indirect gNB scheduling for Sidelink Mode 1 is not captured in NR V2X SI TR.
To achieve stable performances, reduced latency, and reduced network signalling overhead, it seems beneficial to aim at keeping resource configuration unchanged for a given UE or group of UE, while they are moving within a certain geographical area. In R2-1817955, it is suggested for the network to provide mode-1 resource configuration for a given validity area. Thus, if already configured with a mode-1 resource configuration valid for a given validity area, the UE(s) does not need to acquire a new mode-1 configuration while moving in the validity area.
Question 1-5

Is it beneficial to support a mode-1 resource configuration valid for a given validity area where the UE(s) does not need to acquire a new mode-1 configuration while moving in the validity area?

	Company
	Yes or no
	Remark

	ASUSTeK
	No
	Most of Mode-1 resource configurations (e.g. RNTI, resource pool) should be UE-specific. Attempting to maintain such configurations across different cells may induce much signaling overhead between gNBs.

	Huawei
	No with comment


	· We think using the configured grant during handover is beneficial to reduce the usage of exceptional resource and achieve stable performance.

We think, the main motivation of such valid area-based mechanism discussed here is also to address the performance degradation issue during handover/cell (re)selection, as seen from R2-1817955. Considering that the transmission of mode-1 is scheduled by gNB, if we want to avoid using the exceptional resource pool during handover, we may need to configure the configured grant which can be used during handover to this UE. The interruption time will be decreased by using the configured grant during handover.

· We found there are multiple solutions to avoid/reduce the usage of exceptional resource pool to achieve stable performance, and we think specific solutions should be down-selected in the normative phase.

When we reviewed papers at last meeting, we found that there are multiple solutions to acquire the configured grant. For instance, 

· Solution 1: UE can decide whether using the previous configured grant or not based on the judgement whether it is in the ‘valid area’. If the UE is still in the ‘valid area’, it can use the previous configured grant during handover, similar method can be found in R2-1817955.

· Solution 2: it is indicated in the handover command whether the configured grant in the source gNB can be reused or not, if the indication is yes, the UE can reuse the configured grant and doesn’t need use exceptional pool, similar method can be found in R2-1816979; 

· Solution 3: the target gNB can configure the dedicated SL configured grant to this UE via handover command, and the UE can use this configured grant during handover procedure, as seen in R2-1816518;

Since there are so many solutions, and other companies may have other solutions, so we think we should study how to achieve stable performance for mode-1 transmission and list all potential solutions in the SI phase, and the specific solutions can be down-selected further in the normative phase 

	OPPO
	No
	The benefit of mode-1 comes from network scheduler as a single central scheduler to handle interference / collision between UEs. When enabling this approach, basically it is for the network scheduler to predict / guess on the interference / collision of a given area, which is not reasonable and would even lose the benefit from local sensing in mode-2, so that a worse performance may be caused.

	Fujitsu
	No
	In this mechanism, two gNBs in the validity area still needs to coordinate the mode 1 configuration of the UE when the UE is performing handover between the two gNBs. Only some signalling overhead in the air interface is saved, due to omitting the mode 1 configuration in handover command. 

On the other hand, if the mode 1 configuration for some or all (potential) UEs are pre-configured in the multiple gNBs in the validity area, it may not be adaptable to the radio environment of different UEs. 

	Nokia
	NO with comments
	We share what has been observed by Huawei and OPPO (i.e. the benefits of Mode 1 come from NW scheduling and adaptation + the main use case for validity area would be to avoid the degraded performance when HO/cell reselection is executed. Thus, perhaps this is not a critical and urgently needed for Mode 1 to keep same allocation within validity area. But some enhancements to guarantee the SL performance during HO/cell reselection needs to be addressed somehow (e.g. for platooning use case which in theory can also operate in Mode 1). 

	Samsung
	No
	We share the view that this validity area concept is not so beneficial in mode 1 operation.

	Xiaomi
	No
	Agree with above companies. The only applicable scenario is the SPS like configured grant, but this requires inter-gNB cooperation, which seems hard to achieve.

	CATT
	No
	There are two cases. One is the UE moved out of the 3GPP coverage. In this case, mode1 doesn’t work. Another case is the UE handover to another cell. In this case, new cell or HO command can inform UE mode1 configuration which is the same or different to previous one. So no enhancement is needed.

	ITL
	No
	We share the same view with OPPO. It could lead lower flexibility to use SL resources with mode 1.

	vivo
	No
	The network always has the flexibility of deciding whether or not to keep the same allocation when across cells for Mode 1 UEs but we are not sure about benefit. Therefore, it is suggested to leave to network implementation instead of introducing validity area.

	MediaTek
	Yes for SIB signalling; see comment
	It is obviously a benefit to the UE to have this kind of continuity at handover, but we acknowledge the point made by other companies above that it could be a burden on the network side.

To the extent that mode 1 configuration is in the SIBs (e.g. if a mode 1 resource pool is broadcast), the area-scope mechanism for SI is already available and it would be low impact to apply to V2X.  For dedicated signalling the impact would be higher and this might be too much to handle in the available time, but we would prefer to keep the door open to using area-scope SIBs. 

	AT&T
	No
	A validity area may possibly put a restriction on the ability of neighbour cells to select a configuration. Moreover, as highlighted by Huawei and others, there are other solutions that should be studied first.

	Intel
	No
	We think that the scenario of configuration of resources across different cells within a geographical area for mode 1 operation is not similar to SIB validity area as this involves UE specific configuration. We think that with the mobility enhancements introduced in Rel-16 (promising zero interruption time), there is little motivation to address the handover performance improvements by introducing this feature. We also do not see much gain from signalling overhead point of view since the UE will still need to obtain dynamic resource assignment from the gNB while operating in mode1 and also there might be additional signalling to be done to maintain resources at different cells.

	Qualcomm
	No
	

	ZTE
	No for dedicated signaling; Yes for SIB based configuration
	Because for dedicated signaling, each cell may have dedicated configuration, which can not be reused in the neighboring cell. But for SIB, it is a static configuration, also current NR Uu mechanism can already support this feature.

	Ericsson
	Yes with comments
	We agree with Huawei´s comment that the validity area applicable to SL mode-1 grant is just one of the possible ways to enhance LTE SL HO performances.  In this phase we probably do not need to agree on a specific technical solution, rather RAN2 should at least recognize the need to enhance SL HO performances compared with LTE for improved mobility.

	LG
	Yes
	As Huawei and Nokia mentioned, we would need to address the performance degradation issue during handover/cell (re)selection. 

For NR, system information can be valid for a certain area. Thus, if V2X SI is valid for several cells, a resource pool in V2X SI could be valid for those cells. We think that support of a mode-1 resource configuration valid for a given validity area could be considered for UE in connected as well as idle/inactive.

	Interdigital
	No
	In LTE, a UE using mode 1 relies on dedicated configuration from the cell it is connected to and we think this concept should be maintained to avoid major changes to mode 1 principles.  To handle mobility, RAN2 has already agreed to use the exceptional resource pools as a baseline for HO and we don’t see a need to design a new scheme to solve the same problem.

	Convida Wireless
	No
	

	Deutsche Telekom
	No
	Not needed for optimization – too complex. 

If SL is in licensed spectrum this is not desirable at all.


Summary 1-5

Most companies did not support a mode-1 resource configuration valid for a given validity area where the UE(s) does not need to acquire a new mode-1 configuration while moving in the validity area. Some companies think that some enhancements to guarantee the SL performance during HO/cell reselection needs to be addressed somehow. 
Proposal 1-5: Mode-1 resource configuration valid for a given validity area is not captured in NR V2X SI TR. RAN2 will further discuss the solutions to guarantee SL performance during HO/cell reselection in WI phase.

NR Sidelink Mode 2

Note that in Phase 1 of this email discussion, we will not address sub-mode-2(a)(b)(c)(d) on which RAN1 may make progress in January 2019.

Some company assumes in R2-1816789 that common resources (e.g. pool) are shared between unicast, groupcast, and broadcast. Other company thinks in R2-1816704 and that sidelink resources should be separate/dedicated sidelink resources at least for unicast. Thus, RAN2 could discuss whether a pool of resources in which UE selects sidelink grant can be separated among unicast, groupcast, and broadcast, and whether a pool of resources in which UE selects sidelink grant can be dedicated to one of unicast, groupcast, and broadcast.

Question 1-6

Do we need to allow a pool of resources in which UE autonomously selects sidelink grant to be separated among unicast, groupcast, and broadcast? If yes, please explain your motivation.

	Company
	Yes or no
	Remark

	ASUSTeK
	See comment
	The difference between “separated” in Question 1-6 and “dedicated” in Question 1-7 seems not clear, so we assume Question 1-6 to be 

“…allow a pool of resources in which UE autonomously selects sidelink grant to be shared among unicast, groupcast, and broadcast?”

, and the answer would be yes. Considering the flexibility of resource utilization, we think it is beneficial to have a resource pool shared by different cast types. Whether the resources for different cast types can overlap with one another needs further discussion.

	Huawei
	Yes with comment
	We think the intention of this question is to ask whether common resources are shared between unicast, groupcast and broadcast. If so, our reply is yes.. 

In our understanding, higher resource utilization can be achieved by using shared resources, and the UE behaviour is simpler compared with using dedicated resource for different cast types.

However, we think that this issue depends on RAN1 and should be discussed and decided by RAN1, we/RAN2 can wait the progress of RAN1.

	OPPO
	
	We do not see a need to different the case via cast-type, but the answer to this question should be dependent on the RAN1 design. For example, whether the transmission with and without feedback, i.e., with or without the existence of SFCI, can co-exist in a same resource pool, and whether same or different channel design is needed for PSCCH for uni/group/broadcast. All these issues heavily depend on RAN1 design work which is still ongoing.

	Fujitsu
	
	We think a resource pool can be shared between unicast, groupcast, and broadcast. However, a sidelink grant should not be shared among services with different cast types. I.e., a sidelink grant is selected for transmitting only one cast type of service, as different cast types may have different requirement on performance, HARQ feedback, CSI and so on. 

	Nokia
	Yes
	Similar reasoning to what has been already expressed above. Higher resource efficiency can be achieved in a shared pool. Static partitioning would lead to resource wastage.

	Samsung
	Yes
	We think a resource pool can be shared for unicast, groupcast and broadcast.

	Xiaomi
	See comment
	The intention of separate the resource pools is to separate the usage of different services with different QoS. So if the different cast types have the same QoS, we don’t see much motivation to separate the resource pools. If the different casy types have different QoS, this could be allowed.

We also agree this may depend on RAN1 desgin.

	CATT
	
	If the intention of this question is to ask whether common resources are shared between unicast, groupcast and broadcast, our reply is no.

Although shared resources can improve the resource utilization, but we think it is better to have dedicated resources at least for unicast communication for improving reliability and power control.

We also agree this may depend on RAN1 design.

	ITL
	Yes
	We think a resource pool can be shared between cast types, but we should wait the answer from RAN1 since it is discussing in RAN1.

	vivo
	Yes
	A resource pool sharing unicast, groupcast and broadcast transmission works better to adapt to dynamic traffic and can improve resource utilization efficiency. 

	Fraunhofer
	Yes
	Having a separated pool for each of the cast types will ensure that all UEs (unicast, groupcast and broadcast) do not compete (sense and select) for the same resources. Additionally, different UEs require different levels of reliability and therefore more resources in the case of HARQ retransmissions. However, we also share the same concern that this approach might decrease overall resource utilisation and also highly depends on the outcomes to be achieved in RAN1. 

	MediaTek
	
	We basically agree with the analysis of R2-1816704 that unicast services will tend to have more stringent QoS, and separate resource pools could be helpful in meeting those QoS requirements.  E.g., the unicast pool might need to be dimensioned for lower likelihood of collision than the groupcast/broadcast pool(s).

Considering the wording of the question in relation to Q1-7, and the interpretations described by other companies, we are not sure whether this constitutes “yes” or “no”.  We think it should be possible to have a separate pool at least for unicast.

	AT&T
	
	This question should be addressed in Phase 2 of this email discussion after RAN1 has made progress. 

The phrasing of this question implicitly assumes sub-mode 2(a) since it refers to UE autonomously selecting sidelink grant, so the question seems to exclude sub-modes (b), (c), and (d). 

We also agree with ASUSTeK that the difference between question 1-6 and 1-7 is not clear. We believe that especially in sub-mode 2(b) and 2(d) the UE assisting/scheduling SL resources for other UEs should be able to share a pool of resources among unicast, groupcast, and broadcast.

	Intel
	Yes
	We assume that this question asks whether the resource pools are shared among the different cast types. In that case, we agree that configuration of a common resource pool regardless of cast types should be supported.  

	Qualcomm
	No
	This question is confusing. We think there should be common resource pool which should be shared by all cases, because static partitioning will lead to fragmentation and wastage. 

By reading comments from some companies, it seems they share our view, but this have answered “YES” by them. That’s is why we mentioned above that this question is confusing.

Anyways, RAN2 should wait for RAN1 decision.

	ZTE 
	Yes, only for groupcast and broadcast
	Firstly, we agree with ASUSTek that the difference between question 1-6 and 1-7 is not clear. But from our understanding, the mechanism of groupcast and broadcast are similar, the resource pool can be shared between these two cast type (broadcast and groupcast)

For unicast, currently, RAN1 is discussing on whether there is any necessity to have a feeback channel designed for unicast only. If it is agreed, which means the resource pool structure for unicast is different from groupcast and broadcast. Also the QoS requirement for unicast might be more strict, as mentioned by other companies. 

	Ericsson
	Yes if it is intended that the gNB provides a common SL resource pool for unicast/groupcast/broadcast and the UE autonomously select resources from such pool.
	Yes, if the question is asking whether unicast, groupcast, and broadcast should use the same common resource pool. We don’t see the gain of having multiple common pools separated for unicast, groupcast, and broadcast. That would result in too fragmented spectrum and low resource utilization.   

Of course for dedicated configuration, the gNB may allocate a separate transmission pool, e.g. for a given unicast or groupcast communication. That seems important for application which may have stringent requirements, e.g. platooning.

	Interdigital
	Yes
	We assume that the question asks whether we should support a common pool for all casts.  We think that from RAN2 perspective this is desirable, since it ensures efficient utilization of resources.  We don’t think that the presence of a feedback channel being for unicast prohibits the use of a common pool of resources for different cast types, and we could inform RAN1 of our preference to use a common resource pool.



	Convida Wireless
	Yes See comment
	The question is somewhat confusing. Our answer is Yes with the understanding that it should be possible to support a common resource pool for all casts in order to achieve higher trunking efficiency.

	Deutsche Telekom
	Yes
	One resource pool for all the cast cases …


Summary 1-6

10 companies supported resource pools separated among unicast, groupcast, and broadcast. However, many companies also mentioned that RAN2 should wait until RAN1 makes progress. Considering that it seems not an urgent issue, RAN2 could wait until RAN1 makes progress.
Proposal 1-6: Possibility of resource pools separated among unicast, groupcast, and broadcast is not captured in NR V2X SI TR. RAN2 will further discuss need for this in WI phase.
Question 1-7

Do we need to allow a pool of resources in which UE autonomously selects sidelink grant to be dedicated to unicast, groupcast or broadcast? If yes, please explain your motivation.

	Company
	Yes or no
	Remark

	ASUSTeK
	Yes, at least for unicast
	Considering necessity of Sidelink feedback resources, we think it is beneficial to have a dedicated resource pool at least for unicast communication. 

	Huawei
	No
	We think the resource utilization is low if dedicated resource for different cast types is used, especially considering that gNB is not aware of how much unicast links in the network, and the UE behaviour is complicated, i.e., UEs need to monitor unicast/groupcast/broadcast resource pools separately.  So we think common resource pool is better.

Same as replied on question 1-6, we think this should be discussed and decided by RAN1.

	OPPO
	
	Same answer as for Q1-6.

	Fujitsu
	
	The necessity of dedicated resource pools to different cast types is not very clear. It may depend on RAN1 to decide. 

	Nokia
	No
	Aligned with our view provided for Question 1-6. We concur with what Huawei has stated (e.g. how the NW shall dimension such pools, how it should be guessed how many unicast pairs are in the network, etc.). As far as we know, those aspects are also discussed in RAN1 and such concerns are raised there as well. Please also beware that for similar reasons in LTE there was no per-PPPP pool introduced. 

	Samsung
	No
	We share the view that common resource pool is better.

	Xiaomi
	See comment
	Same answer as Q1-6

	CATT
	Yes
	It is beneficial to support a dedicated resource pool at least for unicast communication for improving reliability and power control.

	ITL
	No
	

	vivo
	No
	See answer as for Q1-6.

	Fraunhofer
	Yes
	Same motivation as in Question 1-6 where dedicated pools may increase reliability of unicast and groupcast transmissions at the cost of resource utilisation. 

	MediaTek
	Yes
	See Q1-6.  Our view is that there should be a dedicated pool for (at least) unicast.

	AT&T
	
	Please see response to Question 1-6

	Intel
	Yes
	Assuming this question is referring to configuration of dedicated resource pools for different cast types (i.e. without overlap), we definitely see benefits especially for unicast case. Without this, it is not clear how the stringent QoS requirements (for which unicast link was established in the first place) can be met.

	Qualcomm
	No
	No distinction should be made for different types of transmission as it will lead to resource fragmentation (See our response for 1-6).

Wait for RAN1 decision.

	ZTE 
	Yes, at least for unicast
	See comments for Q1-6

	Ericsson
	No
	See our above comments. In SIB signaling there should be a common resource pool from which resources are taken by the UE for unicast/groupcast/broadcast communication. For dedicated signaling, it should be the gNB indicating whether the pool applies to a certain group, or to a certain unicast session.

	Interdigital
	Yes
	We think it should be possible for a UE in coverage to operate in mode 2 on a resource pool provided by dedicated signaling, as in LTE. In this case, it should be up to the network to decide whether such dedicated resource pool can be used only for unicast/groupcast/broadcast, or whether it is shared between all casts.

	Convida Wireless
	Yes, see comment
	Our understanding if common pool is supported across all casts, then the answer to this question is Yes. 

	Deutsche Telekom
	No
	See Q1-6


Summary 1-7

7 companies supported a pool of resources dedicated to unicast, groupcast or broadcast while 8 companies did not. It is proposed to conclude this topic in WI phase.
Proposal 1-7: A pool of resources dedicated unicast, groupcast, or broadcast is not captured in NR V2X SI TR. RAN2 will further discuss need for this in WI phase.
For sidelink broadcast, it seems likely that a pool of resources is provided via system information, dedicated configuration or pre-configuration. RAN2 should discuss how a pool of resources is provided for sidelink unicast or broadcast.

Question 1-8

Do we need to allow the network to provide a pool of resources in which UE autonomously selects sidelink grant for sidelink unicast via broadcast system information? If yes, please explain your motivation.

	Company
	Yes or no
	Remark

	ASUSTeK
	Yes
	SL resource pools for SL unicast can be provided via broadcast if the pools are shared by different unicast communications of different UEs.

	Huawei
	Yes
	Considering that there are idle UEs and in-active UEs in the network, so the notification of resource pool configuration via system information needs to be supported.

	OPPO
	Yes
	We see no other alternatives if one would like to support IDLE/INACTIVE UEs.

	Fujitsu
	Yes
	IDLE/Inactive UEs can acquire resource pool configurations via broadcast system information. 

	Nokia
	Yes
	Seems to be rather obvious. We need it to support IDLE/INACTIVE UEs.

	Samsung
	Yes
	It is necessary for UEs in idle/inactive.

	Xiaomi
	Yes
	

	CATT
	Yes
	It is beneficial to allow idle/inactive state UEs to acquire SL resource pools for SL unicast via broadcast system information.

	ITL
	Yes
	It is necessary for RRC Idle/Inactive UEs.

	Vivo
	Yes
	The mechanism is LTE V2X baseline and can be reused to RRC Idle and Inactive UEs.

	Fraunhofer
	Yes
	This would enable support for RRC IDLE and RRC INACTIVE UEs.

	MediaTek
	Yes
	We agree with other comments that it seems necessary to provide the pool in SI for UEs in RRC_INACTIVE or RRC_IDLE.

	AT&T
	
	Broadcast signaling is required to support Idle or Inactive state UEs, as indicated by other companies above. Also, again the phrasing of the question implicitly assumes mode 2(a).

	Intel
	Yes
	Agree with Huawei’s scenario.

Also, we think connected mode UEs should have the option to use this method for certain services (e.g. services that are not high priority).

	Qualcomm
	Yes
	Broadcast System information should provide resource pool (similar to LTE-V2X) that can be used by not only unicast but also for broadcast and groupcast.

	ZTE
	Yes
	It is necessary for RRC Idle/Inactive UEs.

	Ericsson
	Yes
	

	LG
	Yes
	

	Interdigital
	Yes
	For IDLE/INACTIVE UEs, it is preferred if there is a mechanism to allow them to operate in unicast without having to request sidelink resources from the gNB.

	Convida Wireless
	Yes
	

	Deutsche Telekom
	Yes
	How should RRC_IDLE and RRC_INACTIVE work otherwise ?


Summary 1-8
Most companies agreed to allow the network to provide a pool of resources in which UE autonomously selects sidelink grant for sidelink unicast via broadcast system information.

Proposal 1-8: The network is allowed to provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink unicast’ via broadcast system information.
Question 1-9

Do we need to allow the network to provide a pool of resources in which UE autonomously selects sidelink grant for sidelink groupcast via broadcast system information? If yes, please explain your motivation.

	Company
	Yes or no
	Remark

	ASUSTeK
	Yes
	Similar to Question 1-8.

	Huawei
	Yes
	Similar to Question 1-8.

	OPPO
	Yes
	We see no other alternatives if one would like to support IDLE/INACTIVE UEs.

	Fujitsu
	Yes
	Similar to Question 1-8.

	Nokia
	Yes
	Same motivation as for Question 1-8.

	Samsung
	Yes
	It is necessary for UEs in idle/inactive.

	Xiaomi
	Yes
	

	CATT
	Yes
	Similar to Question 1-8.

	ITL
	Yes
	Similar to Question 1-8.

	vivo
	Yes
	Same answer as to Question 1-8.

	Fraunhofer
	Yes
	Same view as in Question 1-8.

	MediaTek
	Yes
	Same reasoning as in Q1-8.

	AT&T
	
	Please see answer to Question 1-8

	Intel
	Yes
	

	Qualcomm
	Yes
	See our response for Question 1-8.

	ZTE
	Yes
	

	Ericsson
	Yes
	

	LG
	Yes
	

	Interdigital
	Yes
	Same motivation as our answer to question 1-8.

	Convida Wireless
	Yes
	

	Deutsche Telekom
	Yes
	See 1-8


Summary 1-9
Most companies agreed to allow the network to provide a pool of resources in which UE autonomously selects sidelink grant for sidelink groupcast via broadcast system information.

Proposal 1-9: The network is allowed to provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink groupcast’ via broadcast system information.
Question 1-10

Do we need to allow the network to provide a pool of resources in which UE autonomously selects sidelink grant for sidelink unicast via dedicated signaling? If yes, please explain your motivation.

	Company
	Yes or no
	Remark

	ASUSTeK
	Yes
	Similar to resource pool management for sidelink broadcast, resource pools for idle/inactive and connected state UE can be configured separately by leveraging dedicated signaling. For example, NW can configure unicast resources only for connected UE. We should design a unified mechanism for resource pool management for all cast types.

	Huawei
	Yes
	Similar as LTE V2X, corresponding configuration can be configured to the connected UEs via dedicated signalling, the mechanism can be reused for connected UEs for unicast, groupcast and broadcast transmission.

	OPPO
	Yes
	Dedicated RRC is always helpful to provide UE-specific configuration for CONNECTED UEs.

	Fujitsu
	Yes
	Connected mode UE can be provided with the resource pool configuration via dedicated signalling. 

	Nokia
	Yes
	No need to deviate from LTE principles. 

	Samsung
	Yes
	Similar as LTE

	Xiaomi
	Yes
	

	CATT
	Yes
	Similar to resource pool management for sidelink broadcast, considering flexibility of resource pool management for idle/inactive and connected state UE, it is beneficial to allow to provide a pool of resources via system information, dedicated configuration or pre-configuration for all cast types.

	ITL
	Yes
	We can follow LTE V2X principles.

	vivo
	Yes
	In LTE V2X, RRC Connected UE can be configured with dedicated resource pool via RRC Reconfiguration message by the network. Similar LTE mechanism can be reused.

	Fraunhofer
	Yes
	Dedicated signalling enables resource pool configuration to individual RRC Connected UEs depending on SL transmission requirements.

	MediaTek
	Yes
	We assume this is the natural baseline behaviour for a service that uses mode 2, for a UE in RRC_CONNECTED: The gNB configures the pool when the service/connection is set up.

	AT&T
	
	Dedicated signaling is required for connected state UEs, as indicated by other companies above. Again, the question is phrased to implicitly assume mode 2(a).

	Intel
	Yes
	Same view other companies above.

	Qualcomm
	Yes
	

	ZTE
	Yes
	We can follow LTE working principles

	Ericsson
	Yes
	

	LG
	Yes
	

	Interdigital
	Yes
	Allowing the NW to configure the resource pool to a UE in dedicated signaling should be supported, and this is independent of the case type being use by the UE.  As indicated in Q 1-7, it should also be possible for the network to use such resource pool exclusively for one cast type.

	Convida Wireless
	Yes
	

	Deutsche Telekom
	Yes
	Just like in the LTE V2X SL case.


Summary 1-10
Most companies agreed to allow the network to provide a pool of resources in which UE autonomously selects sidelink grant for sidelink unicast via dedicated signaling.

Proposal 1-10: The network is allowed to provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink unicast’ via dedicated signaling.
Question 1-11

Do we need to allow the network to provide a pool of resources in which UE autonomously selects sidelink grant for sidelink groupcast via dedicated signaling? If yes, please explain your motivation.

	Company
	Yes or no
	Remark

	ASUSTeK
	Yes
	Similar to 1-10

	Huawei
	Yes
	See the reply on question 1-10.

	OPPO
	Yes
	Dedicated RRC is always helpful to provide UE-specific configuration for CONNECTED UEs.

	Fujitsu
	Yes
	Similar to 1-10. 

	Nokia
	Yes
	The same reasoning as for Question 1-10.

	Samsung
	Yes
	Similar to unicast, SL configuration via dedicated signalling can be used for groupcast. 

	Xiaomi
	Yes
	

	CATT
	Yes
	Similar to Question 1-10.

	ITL
	Yes
	Similar to 1-10.

	vivo
	Yes
	Similar to Question 1-10.

	Fraunhofer
	Yes
	Similar to view in Question 1-10 is also applicable to groupcast RRC Connected UEs.

	MediaTek
	Yes
	Same reasoning as Q1-10.

	AT&T
	
	Please see answer to Question 1-10.

	Intel
	Yes
	Same view as companies above

	Qualcomm
	Yes
	We would like to make it clear that we don’t think there is separate resource pool required for different cast type. So as answered in 1-10 same resource pool provided by dedicated signalling will be used for all cast.

	ZTE
	Yes
	Similar to Q1-10

	Ericsson
	Yes
	

	LG
	Yes
	

	Interdigital
	Yes
	See answer to Q 1-10.

	Convida Wireless
	Yes
	

	Deutsche Telekom
	Yes
	As 1-10


Summary 1-11
Most companies agreed to allow the network to provide a pool of resources in which UE autonomously selects sidelink grant for sidelink groupcast via dedicated signaling.

Proposal 1-11: The network is allowed to provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink groupcast’ via dedicated signaling.
Some companies may assume in their contributions that the network indirectly provides a pool of resources to a UE via another UE. Such indirect signaling of a pool of resources may be beneficial e.g. if one of the UEs is outside network coverage, if different UEs in PC5 are served by different cells, or if the network wants to avoid maintenance of sidelink association between/among different UEs in PC5. Thus, RAN2 could discuss whether to support such indirect signaling of a pool of resources.

Question 1-12

Do we need to allow the network to indirectly provide a pool of resources in which a UE autonomously selects sidelink grant for sidelink unicast via another UE? If yes, please explain your motivation.

	Company
	Yes or no
	Remark

	ASUSTeK
	No
	We see neither benefit nor motivation for gNB to provide resource for out-of-coverage UEs, and out-of-coverage UE anyway has pre-configured resources for SL communication.

	Huawei
	No
	See the reply on question 1-4.

	OPPO
	
	This is to be answered by RAN1 via definition of mode-2d, and thus RAN2 should not cause overlapping with RAN1 work in this area.

	Fujitsu
	No
	Based on mode-2d definition, which is one UE schedules SL transmissions of other UEs, this is related to relay but not to mode-2d. Relay should not be supported in this release. 

	Nokia
	
	Please see our answer to Question 1-4. In addition, we share OPPO’s viewpoint – this is actually asking companies about the Mode 2d, which is likely to be supported by RAN1. 

	Samsung
	No
	Similar to 1-4

	Xiaomi
	Yes see comment
	If the UE is in coverage, the resource pool shall be provided by network. In Mode-2d, the resource pool which is used for scheduled UE shall also be provided by network.

We think the resource pool provided by network shall not be dynamic changed. The scheduling UE doesn’t need to request the resource pool frequently. So the possible delay is minimized.

	CATT
	No
	Different UEs in PC5 in different cells can uses different resource pools and out-of-coverage UE can use pre-configured resource pool for SL communication.

	ITL
	
	Same view with OPPO

	vivo
	
	If this is the question related to Mode 2(d), our answer is yes. 

As for Mode 2(d) scheduling UE operation, RAN1 has already agreed to study the option that a set of SL resources a scheduling UE can use for scheduling of other UEs is configured by gNB if scheduling UE is in-coverage.

	Fraunhofer
	
	It depends on the progress of RAN1 regarding the functionalities supported in mode 2(d).

	MediaTek
	Yes
	We see value in this especially for the partial-coverage case.  It also seems easy to support by defining pool signalling at RRC layer on the sidelink.

	AT&T
	
	We agree with Oppo and others that this needs to be discussed by RAN1 for mode 2(d).

	Intel
	No
	We are not clear on the need for this functionality in Rel-16.

	Qualcomm
	No
	

	ZTE
	No
	We cannot see any reasonable use case for this feature, if the UE is in coverage, then the UE can get resource pool configuration from SIB or dedicated signaling. If the UE is out of coverage, then the UE can get resource pool configuration via pre-configuration.

	Ericsson
	No
	RAN2 specification effort might not be trivial, with no clear benefit/use case for the Rel.16.

	LG
	
	We are fine to wait until RAN1 makes progress, if companies think that RAN1 should make progress at first. 

It seems worth noting that original intention of this question is not related to 2d in which one UE selects and provides resources used by the other UE. The question is more or less related to e.g. whether one UE can forward SIB including resource pools to the other UE.

	Interdigital
	see comments
	One possible use of this is to enable mode 2(d), so perhaps this can be discussed when there is further progress from RAN1 on mode 2(d).

	Convida Wireless 
	See Comment
	Not clear what the word “indirect” means in this context and which use case the question is referring to but one potential use case could be Mode 2(d) and related variants.

	Deutsche Telekom
	No
	See 1-4


Summary 1-12
10 companies disagreed to allow the network to indirectly provide a pool of resources in which a UE autonomously selects sidelink grant for sidelink unicast via another UE. Some companies think that this question is related to option 2d. It is suggested to discuss this topic in WI phase based on SI conclusion.

Proposal 1-12: Whether to allow the network to indirectly provide a pool of resources for sidelink unicast via another UE is not captured in NR V2X SI TR and, if necessary, to be discussed in WI phase.
Question 1-13

Do we need to allow the network to indirectly provide a pool of resources in which a UE autonomously selects sidelink grant for sidelink groupcast via another UE? If yes, please explain your motivation.

	Company
	Yes or no
	Remark

	ASUSTeK
	No
	Similar to 1-12

	Huawei
	Yes
	According to TR 22.886, vehicle platooning is supported, which is one of the most common use cases for groupcast transmission. Regarding the platooning scenario, considering that a platoon is typically a small-scale group with rather stable group organization, so the header UE can apply for a set of resources and make use of them in a static way among the members within this platoon, in our understanding, this static/persistent resource allocation may benefit to transmit platooning data from overhead perspective. 

Moreover, in this scenario, the header UE can request the whole resource pool configuration and forward this configuration to all UEs in the group, or the header UE can request and forward the configuration to partial UEs in the group.

But at the same time we don't mean to prevent each individual member from requesting resources by themselves; if they want, they still can. 

	OPPO
	
	This is to be answered by RAN1 via definition of mode-2d, and thus RAN2 should not cause overlapping with RAN1 work in this area.

	Fujitsu
	No
	Similar to 1-12

	Nokia
	Yes
	This is actually asking companies about the Mode 2d, which is likely to be supported by RAN1. In addition, such behaviour can be beneficial for addressing platooning use case.

	Samsung
	No
	We think that it is not needed to define a special procedure for groupcast even for platooning and it will require complicated operation without any benefit.

	Xiaomi
	Yes see comment
	Same as Q 1-12

	CATT
	Yes
	We share the same view with Huawei. Regarding the platooning scenario, the header UE can provide a pool of resources among the members within this platoon.

	ITL
	
	Same view with OPPO

	vivo
	
	Similar to Question 1-12.

	Fraunhofer
	Yes
	This would be applicable to mode 2(d), where a UE could be assisted by the gNB in scheduling/granting resources for UEs intending to perform SL groupcast communications, whether in-coverage or out-of-coverage. We share the same view as Huawei. This could be beneficial for the advanced use cases such as platooning defined in SID. There may be potential benefits in reducing SR overhead if a single group leader UE selects resources on behalf of the group.

	MediaTek
	Yes
	We assume this is a fairly normal case, in which the group leader/cluster head provides a resource pool for the group members.

	AT&T
	
	Please see answer to Question 1-12

	Intel
	No
	Same as our view to 1-12.

	Qualcomm
	No with comment
	This should not be discussed in RAN2 as it might be connected to mode 2d which might not even be supported. Wait for RAN1 decision.

	ZTE
	Yes
	For platooning use case, the group header can provide resource pool configuration for its member UEs.

But we do not think this mechanism is related to mode 2(d), because mode 2(d) describes that a UE can be scheduled by the other UE, which means a RRC connection request. In platooning use case, the resource pool configuration can be groupcast

	Ericsson
	No
	RAN2 may discuss the need of this procedure, once RAN1 has clarified the need of mode 2(d).

	LG
	
	We are fine to wait until RAN1 makes progress, if companies think that RAN1 should make progress at first. 

It seems worth noting that original intention of this question is not related to 2d in which one UE selects and provides resources used by the other UE. The question is more or less related to e.g. whether one UE can forward SIB including resource pools to the other UE.

	Interdigital
	See comments
	Same as our answer to Q 1-12.

	Convida Wireless
	See answer to Q-12
	

	Deutsche Telekom
	No
	No need


Summary 1-13
7 companies agreed to allow the network to indirectly provide a pool of resources in which a UE autonomously selects sidelink grant for sidelink groupcast via another UE. 6 companies disagreed. Some companies think that this question is related to option 2d. It is suggested to discuss this topic in WI phase based on SI conclusion.

Proposal 1-13: Whether to allow the network to indirectly provide a pool of resources for sidelink groupcast via another UE is not captured in NR V2X SI TR and, if necessary, to be discussed in WI phase.
To achieve stable performances, reduced latency, and reduced network signalling overhead, it seems beneficial to aim at keeping resource configuration unchanged for a given UE or group of UE, while they are moving within a certain geographical area. In R2-1817955, it is suggested for the network to provide a pool of resources for a given validity area e.g. via system information. Especially in NR, it is possible to configure a SIB validity area, so that the UE does not need to acquire SIB again when performing cell (re)selection/handover, as long as it is moving within the SIB validity area. Thus, if already configured with a pool of resources valid for a given validity area, the UE(s) does not need to acquire a new pool while moving in the validity area. 
Question 1-14

Is it beneficial to support mode-2 resource configuration for a given validity area where the UE(s) does not need to acquire a new mode-2 resource configuration while moving in the validity area?

	Company
	Yes or no
	Remark

	ASUSTeK
	No
	Despite the current NR SIB design can support this mechanism (i.e. validity area), we don’t see motivation. 

	Huawei
	No with comment
	In LTE, for mode-4 UE, when UE reselects to a new cell, it can autonomously select grant only when sensing result achieved, and LTE RAN1 has defined the sensing process shall at least last 1s, so RAN2 defined to use the exceptional pool for temporary SL transmission before sensing result is achieved.

On top of LTE solution, we think for NR mode2 UE, reducing the usage of exceptional resource is benificial to achieving stable performance, but only if RAN1 also define the long-time sensing procedure (e.g. 1s), so we think this issue relies on RAN1 conclusion.

Considering that reducing the usage of exceptional resource is beneficial, so we can do some studies on this in the SI phase. To avoid/reduce the usage of exceptional resource, one solution is that same resource configuration is used in neighbouring cells, so the sensing result can be reused, and there is no need to use exceptioanl resource.
When we reviewed the contriutions at last meeting, we found that there are multile solutions to notify whether same resource (pool) configuratuon is used in neighbouring cells, e.g., using SIB-based valid area as mentioned in R2-1817955, or adding one or more bits in the handover command to indicate whether the resource (pool) configuration is changed, similar method can be found in R2-1816979. Considering that it seems that SIB-based valid area in not the only solution, and we should not exclude any possible solutions in the SI phase, we propose that RAN2 consider all of the possible solutions as candidate, and do down-selection of these candidate solutions in the normative phase.

	OPPO
	Yes but only for SIB based solution.
	We see this only needed considering the SIB design in NR, i.e., due to the SIB validity area.

	Fujitsu
	Yes but only for SIB based solution. 
	Agree with OPPO. 

	Nokia
	Yes
	But with the main use in mind as described for Question 1-14a.

	Samsung
	Yes
	We think that SIB validity area of NR can be reused.

	Xiaomi
	Yes
	UE doesn’t need to re-request the mode-2 resource during mobility. Currently the SI area is common to all the SIBs. But the validity area of sidelink configuration may not be the same with other Uu configuration, such as inter (intra) frequency cell reselection parameters. Furthermore, if LTE resource pool is included in the SIB in NR, the NR SI area may not be applicable for the LTE configuration.

Therefore, new area specific to sidelink could be considered to provide flexibility.

	CATT
	Yes but only for SIB based solution. 
	Same view with OPPO and Fujitsu. 

	ITL
	Yes
	

	vivo
	Yes
	We agree that the NR Uu SI validity area can be reused. 

However, we don’t see motivation to introduce some NR V2X specific validity area concept.

	Fraunhofer
	Yes
	See view in Question 1-14a

	MediaTek
	Yes, at least for SIB-based configuration
	Similar to Q1-5, it seems that area-scope SIBs could be used for a pool configuration valid within an area, and there is no reason to disallow this feature of NR from being used for V2X.  If we want to support configuration of mode 2 resources valid in an area via dedicated signalling, there needs to be some discussion to determine how the validity areas are defined and managed.

	AT&T
	No
	A validity area may possibly put a restriction on the ability of neighbour cells to select a configuration. Moreover, as highlighted by Huawei, there are other solutions that should be studied first.

	Intel
	
	We agree with OPPO’s comments. Since SIB validity within an area is already supported in NR, when sidelink resource configuration is introduced within the SIB, it will naturally be valid within the SIB validity area. Therefore, we think that this feature would be already supported assuming the question is referring to SIB-based mode-2 resource configuration.

	Qualcomm
	Yes but only for SIB based solution.
	Agree with OPPO.

	ZTE
	Yes, only for SIB based configuration
	See view in Q1-5

	Ericsson
	Yes
	Agree with Oppo. The usage of a validity area for the resource allocation is important to make sure that platoon performances are as stable as possible during mobility. Instabilities in the inter-truck distances will not only be negative from safety perspective, but also for fuel consumption. 

	LG
	Yes
	Since NR SIB has a valid area, resource pools provided by V2X SIB can be valid in the area if V2X SIB supports the existing mechanism.

	Interdigital
	Yes
	Same view as OPPO and Intel

	Convida Wireless
	Yes
	

	Deutsche Telekom
	Yes
	Makes sense, but the change between “validity areas” needs to be studied.


Summary 1-14
16 companies support mode-2 resource configuration for a given validity area where the UE(s) does not need to acquire a new mode-2 resource configuration while moving in the validity area. Among them, 6 companies think that this configuration is based on SIB.

Proposal 1-14: RAN2 supports mode-2 resource configuration for a given validity area where the UE(s) does not need to acquire a new mode-2 resource configuration while moving in the validity area, as least when this configuration is provided by SIB.
Question 1-14a

Do you think it is beneficial to support some mechanisms which enable the UE to keep mode-2 resource configuration unchanged during handover/cell (re)selection to achieve stable performance for mode-2 transmission (with the specific solutions to be down-selected further in the normative phase)?

	Company
	Yes or no
	Remark

	Huawei
	Yes
	As replied in Question 1-14, we think it is beneficial to have same resource configuration in neighbouring cells, in this way, stable performance can be achieved for handover/cell (re)selection. 

We also think there are multiple solutions to notify whether the resource pool configurations are same in neighbouring cells, e.g., SIB-based valid area; adding one or more bits in the handover command to indicate whether the resource pool configuration is same or not between source gNB and target gNB, etc. 

In the SI phase, we think we should not exclude any possible solutions, and we propose that RAN2 consider all of the possible solutions as candidate, and do down-selection of these candidate solutions in the normative phase.

	Nokia
	Yes, with comments.
	As commented above, for Question 1-14, we think it is beneficial to optimize the mechanisms defined in LTE for HO/cell reselection However, this is tightly related to the mode 2 resource allocation details (e.g. sensing mechanism defined in RAN1, mode 2c and 2d details). The solution should be discussed when more details of mode 2 schemes are available.

	Xiaomi
	Yes
	Same answer as Q 1-14

	Fraunhofer
	Yes
	This mechanism may further enhance the existing LTE V2X handover / cell reselection procedure. Maintaining the Mode-2 resource configuration may improve resource utilisation and avoid resource selection delay when moving to a new cell.

	MediaTek
	Yes
	As per Question 1-14, we see value in being able to use resource configuration across a larger area than a cell, for stability at handover.  The SIB-based validity area is a natural way to do this with broadcast signalling and we think this is a fairly straightforward solution that shouldn’t require much discussion, while dedicated signalling solutions (like the bits in the handover command suggested above by Huawei) would take more work to converge on an agreeable approach.  We see this as appropriate to discuss in the normative phase.

	AT&T
	Yes
	It is beneficial to keep the same resource configuration during handover, but as indicated in response to previous question, we need to discuss an appropriate solution that does not restrict the ability of individual cells to select a configuration.

	Intel
	See comment
	We think that as a first step, it would be beneficial to utilize the advantage of SIB-based validity area for mode-2 resource configuration to remain the same as long as the UE moves within this defined area. For Rel-16, we should focus on achieving the first step and wait until the mobility enhancement work is complete to fill the gaps necessary with optimizations.

	Ericsson
	Yes
	See above our answers to Q1-14

	LG
	Yes
	SIB based valid area and delta configuration in handover command can be baseline solutions.

	Interdigital
	See comment
	In our understanding, we see this as a signalling optimization of the case where the target cell provides resources to use in the HO command.  We think this more generic solution can be agreed and details (such as the specific solution proposed) can be decided in the WI phase.    

	Convida Wireless
	See comment
	With Yes to Q 1-14, answer to this question should also be yes but off course within a given validity area, the network can always change mode-2 resource pool configuration during handover.

	Deutsche Telekom
	Yes
	See also our comment 1-14


Summary 1-14a
Most companies think that it is beneficial to support some mechanisms which enable the UE to keep mode-2 resource configuration unchanged during handover/cell (re)selection to achieve stable performance for mode-2 transmission. It is suggested to agree that RAN2 aims to support some mechanisms which enable the UE to keep mode-2 resource configuration unchanged during handover/cell (re)selection. On top of proposal 1-14, additional solutions could be further discussed in WI phase.

Proposal 1-14a: RAN2 supports one or more mechanisms, at least including Proposal 1-14, which enable the UE to keep mode-2 resource configuration unchanged during handover/cell (re)selection. On top of Proposal 1-14, additional solutions to achieve stable performance for mode-2 transmission during handover/cell (re)selection will be further discussed in WI phase.
According to RAN1 agreements, it is supported that LTE Uu provides at least necessary semi-static configuration for NR mode-2 SL communications and NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications. From RAN1 perspective, signalling should be similar to LTE in terms of UE-specific or cell-specific. Signalling details up to RAN2.

In addition, it is suggested in R2-1818424
that while MR-DC is configured, UE receives V2X specific SIB only at PCell from MN RAT to acquire NR/LTE sidelink specific configuration e.g. resource pool configuration, because UE supporting MR-DC does not currently receive SIB from SN. RAN2 could discuss whether to keep the current principle of SI acquisition for V2X SIB.

Question 1-15

Do you think that UE configured with MR-DC receives V2X specific SIB only at PCell from MN RAT to acquire NR/LTE sidelink specific configuration e.g. resource pool configuration?

	Company
	Yes or no
	Remark

	ASUSTeK
	Yes
	At this stage, it is sufficient to follow LTE behaviour and not to receive SIB from SN

	Huawei
	
	At last two RAN2 meetings, RAN2 agreed that MR-DC scenario is deprioritized, so we propose prioritize SA scenario first, and issues on MR-DC scenarios should not be discussed here.

	OPPO
	Yes
	

	Fujitsu
	Yes
	Currently UE is not required to acquire SIB from its SCell of MN or from its PSCell/SCell of SN. There is little need to change V2X UE’s behaviour. 

	Nokia
	Yes
	We share Huawei’s comment. Let’s not make this V2X work even more complex than it is already now. Thus, let’s prioritize standalone scenarios and/or PCell SI only.

	Samsung
	
	We share the view from Huawei to prioritize standalone scenarios.

	Xiaomi
	Too early to decide
	This relates to the inter-RAT coexistence. It’s likely the SN is responsible for the sidelink configuration broadcast in its RAT. We should not have this constraint before there is progress on inter-RAT coexistence.

	CATT
	
	We share the same view with Huawei. MR-DC scenario is deprioritized.

	ITL
	
	We share the view from Huawei and Samsung.

	vivo
	Yes
	MR-DC scenarios that only involve MN and follow the same principles as in SA scenarios can be supported.

	MediaTek
	Yes, but
	We don’t see any reason to change the existing principle of receiving SIBs only from the MN.  We also agree with Huawei’s comment that MR-DC cases were agreed already to be deprioritised and we shouldn’t spend a lot of effort on these scenarios.

	AT&T
	Yes
	We support this but understand that the MR-DC scenarios are lower priority as they were deprioritized by RAN2.

	Intel
	
	Agreed with Huawei’s view

	Qualcomm
	
	Agree with Huawei and Nokia, let us deprioritize MR-DC scenarios

	ZTE
	
	We share the same view as Huawei and Samsung

	Ericsson
	Yes
	Agree with MediaTek comment.

	LG
	Yes
	We do not want to change the current UE operation for support of V2X in MR-DC.

	Interdigital
	Yes
	In our understanding of the MR-DC scenarios agreed in TR 38.885, this is in-line with what we agreed to support/prioritize for NR V2X: “The study on scenarios 3-6 are deprioritized, except for MN controlling/configuring both NR SL and LTE SL in Scenario 5 and 6 which is covered by Scenario 1 and 2.

The MN RAT can provide the SIB(s) for V2X configuration in the other RAT.

	Convida Wireless
	Yes
	

	Deutsche Telekom
	Yes
	Master RAT provides resources pools (in case LTE and NR SL also for both SL RATs)


Summary 1-15
11 companies agreed that UE configured with MR-DC receives V2X specific SIB only at PCell from MN RAT to acquire NR/LTE sidelink specific configuration e.g. resource pool configuration. Some companies think that issues on MR-DC scenarios should not be discussed here because MR-DC scenario was deprioritized.

Proposal 1-15: It is suggested to discuss whether RAN2 can agree that UE configured with MR-DC receives V2X specific SIB only at PCell from MN RAT to acquire NR/LTE sidelink specific configuration e.g. resource pool configuration.
Furthermore, it is suggested in R2-1818424 that only MN can provide NR/LTE sidelink configuration (e.g. resource pool) to a UE configured with MR-DC via RRC dedicated signaling as in LTE DC. In addition, NR/LTE sidelink configuration can be provided to a UE configured with MR-DC via a direct or split SRB1. 
Question 1-16

Do you think that only MN can provide NR/LTE sidelink configuration (e.g. resource pool) to a UE configured with MR-DC via RRC dedicated signaling as in LTE DC?

	Company
	Yes or no
	Remark

	Huawei
	
	See reply on question 1-15.

	OPPO
	Yes
	It aligns with the prioritization of the SID. 

	Fujitsu
	Yes
	LTE behaviour can be followed. 

	Nokia
	
	If we address the MN-DC scenario as a part of Rel-16 work, then yes. 

	Samsung
	
	Similar to 1-15

	Xiaomi
	Too early to decide
	Same answer as Q 1-15

	CATT
	
	See reply on question 1-15.

	ITL
	
	Too early to decide

	vivo
	Yes
	MR-DC operation is only applicable to RRC Connected UEs, thus it is natural that dedicated resource pool can be configured by the MN via RRC dedicated signalling as in LTE.

	MediaTek
	Yes, but
	As noted above, MR-DC scenarios are deprioritised.  However, if RAN2 decide that they are to be supported after all, we think control by the MN only is appropriate and we should avoid the complexity of involving the SN.

	AT&T
	Yes
	Same response as Question 1.15

	Intel
	
	Same view as above

	Qualcomm
	
	See reply in Q15

	ZTE
	
	See reply on Q1-15

	Ericsson
	Yes
	See our replies to Q1-15

	LG
	Yes
	It is sufficient at least for REL-16.

	Interdigital
	Yes
	Same as answer to Q1-15.

	Convida Wirelesss
	Yes See comment
	According to earlier RAN2 agreement regarding supported scenario, provisioning of NR/LTE sidelink configuration (e.g. resource pool) to a UE configured with MR-DC via RRC dedicated signaling should be prioritized

	Deutsche Telekom
	Yes
	See our answer 1-15


Summary 1-16
9 companies agreed that only MN can provide NR/LTE sidelink configuration (e.g. resource pool) to a UE configured with MR-DC via RRC dedicated signaling as in LTE DC. Some companies think that issues on MR-DC scenarios should not be discussed here because MR-DC scenario was deprioritized.

Proposal 1-16: It is suggested to discuss whether RAN2 can agree that MN can provide NR/LTE sidelink configuration (e.g. resource pool) to a UE configured with MR-DC via RRC dedicated signaling as in LTE DC. FFS for whether SN can also provide NR/LTE sidelink configuration (e.g. resource pool) to a UE configured with MR-DC via RRC dedicated signaling.
Question 1-17

Do you think that NR/LTE sidelink configuration can be provided to a UE configured with MR-DC via a (direct/split) SRB1?

	Company
	Yes or no
	Remark

	Huawei
	
	See reply on question 1-15.

	OPPO
	Yes
	

	Fujitsu
	Yes
	Same as other dedicated RRC signalling in NR/LTE. 

	Nokia
	
	As commented to Question 1-15 and Question 1-16.

	Samsung
	
	Similar to 1-15

	Xiaomi
	Too early to decide
	Same answer as Q 1-15

	CATT
	
	See reply on question 1-15.

	ITL
	
	Too early to decide

	vivo
	
	Following answer to Question 1-15, MR-DC scenarios that only involve MN and follow the same principles as in SA scenarios can be supported, which means it is ok to support NR/LTE sidelink configuration via SRB1.

	MediaTek
	Yes, but
	See answer to Question 1-16.  However, if MR-DC scenarios are supported, we agree that providing the configuration via SRB1 would make sense.

	AT&T
	Yes
	Same response as Question 1.15

	Intel
	
	Same view as above

	Qualcomm
	
	See Q15 reply

	ZTE
	
	See reply as Q1-15

	Ericsson
	
	Same reply as Q15

	LG
	Yes
	It is sufficient at least for REL-16.

	Interdigital
	Yes
	We don’t see why this should not be possible, given that split SRB1 is supported for providing any RRC configuration.

	Convida Wireless
	Yes
	See answer to Q1-15 and Q1-16

	Deutsche Telekom
	Yes
	


Summary 1-17
6 companies agreed that NR/LTE sidelink configuration can be provided to a UE configured with MR-DC via a (direct/split) SRB1. Some companies think that issues on MR-DC scenarios should not be discussed here because MR-DC scenario was deprioritized.

Proposal 1-17: Which SRB is used to provide NR/LTE sidelink configuration for MR-DC cases is not captured in NR V2X SI TR.
Dual configuration of different Sidelink Modes
RAN2 agreed that RAN2 will support the case a UE can be configured to perform both mode-1 and mode-2 at the same time assuming RAN1 does not have concern on it. FFS on the scenario which it is applicable. Here, we could further discuss the scenarios which dual configuration is applicable to.

Question 1-18

When do we need to support the case that a UE is configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission (e.g. LTE/NR, Multiple carriers)? Please list the case(s) that you want to support and your motivation for each case.

	Company
	Case(s)
	Remark

(including your motivation)

	ASUSTeK
	1. Supporting multiple QoS requirements

2. MR-DC
3. CA

	1. One of the main reasons for UEs to be configured with both configurations is to support multiple QoS requirements. 

2. For flexible NW implementation, supporting dual configuration can allow NW to configure different modes for each RAT for a UE.

3. Similar to 1, we think that carriers can be configured with different modes for supporting various services types for a UE. Besides, it is easy to support different modes on different carriers based on current RRC signaling structure.



	Huawei
	Case 1: Different service with different QoS requirements are supported at the same time on the same carrier, i.e., intra-carrier case.

Case 2: Both licensed and unlicensed spectrum can be used for NR V2X. Mode-1 and mode-2 can be configured/performed on different carriers considering the QoS requirement for different services, e.g., mode 2 is supported on the unlicensed spectrum, while mode 1 can be supported on the licensed spectrum, i.e., inter-carrier case.
	Motivation: to better satisfy the QoS requirement for different service, and make rational use of spectrum resources.



	OPPO
	Different modes for different RAT, i.e., LTE-PC5/NR-PC5

Different modes for different sessions, i.e., different cast types and different session for the same cast type
	- For RAT, it is clear that UE / network may not support / authorized to perform inter-RAT control, so it is possible that one RAT relies on network control (mode-1) while the other relies on pre-configuration (mode-2);

- For carrier, we do not see a need to couple mode with carrier. The argument was some carriers are not controlled by network so UE would rely on pre-configuration (mode-2) and some carriers are controlled by network so UE can rely on network configuration (mode-1), but it is actually mix the operator-managed area (the PC5 carriers are controlled by operator) and non-operator-managed area (the PC5 carriers are not controlled by operator) by mistake – a specific geographic area can only be either one of the two area types, but not both.

- for session, we see it is motivated due to the (possible) introduction of mode-2d, e.g., 1) Ue can rely on the scheduling of another UE for unicast but cannot rely on that for broadcast; 2) for the same unicast type, when the UE is involved in two sessions, it may act as the scheduler for one unicast session but is scheduled by the other UE in another unicast session.

	Fujitsu
	Agree with Huawei. 
	The dual configuration is beneficial for latency reduction and reliability fulfilment. For example, mode-2 offers much low latency but suffers reliability degradation, while mode-1 ensures the reliability but increases the latency.

	Nokia
	We support such simultaneous Mode 1 and Mode 2 configuration, at least for the following scenarios:

· To differentiate QoS requirements (e.g. to meet latency constraints)

· To differentiate licensed and unlicensed spectrum allocations

· To differentiate different -cast types

Maybe even to send original and replicated packets in case of duplication, via Mode 1 and Mode 2 resources.
	

	Samsung
	To support V2X applications with different QoS requirements 
	

	Xiaomi
	Different QoS requirements
	1. Support different QoS requirement.

2. Improve the spectrum usage efficiency. Some V2X service may not be even distributed in time and space in the network, network doesn’t need to always include the resource pool for these V2X service in the SIB.

	CATT
	Supporting different services with different QoS requirements
	We think the most important reason for supporting a UE to be configured with mode 1 and mode2 is to support different services with different QoS requirements in NR SL.

	ITL
	To support multiple QoS requirements

To support licensed and unlicensed spectrum allocations
	

	vivo
	1) Different services (with different QoS requirements) delivery using different modes

2) The UE on the cell edge wants to communicate with some In-coverage UEs (using mode 1) and some out-of-coverage UEs (using mode 2) at the same time 

3) Using different modes to allocate resources on different carriers 
	

	Fraunhofer
	Case 1: Serve multiple QoS requirements for different cast types.

Case 2: Enable inter-RAT flexible operation between LTE V2X and NR V2X.
	Case 1: NR V2X supports a diverse set of QoS requirements for unicast, groupcast and broadcast transmissions and enabling a UE with simultaneous mode 1 and mode 2 operation increases flexibility to achieve such requirements. For unicast/groupcast communications, which require higher reliability, the UE could operate in mode 1 by receiving a dedicated configuration from the gNB. In the case of broadcast communications for the transmission of basic safety messages, the UE could autonomously select its resources via mode 2 operations.

Case 2: Initially, NR V2X UEs will operate under both LTE and NR coverage. Enabling simultaneous mode 1 and mode 2 operation will allow the UEs to leverage the resource configurations provided by both types of RATs.

	MediaTek
	Services with disparate QoS requirements
	In general, there could be UEs with multiple services where one service requires mode 1 to avoid risk of contention, while another service is OK with mode 2.  We don’t think it’s necessary to consider multi-RAT or multi-carrier scenarios to see this—two services could exist on the same RAT and same carrier, with different requirements militating for mode 1 (reliability requirement with higher latency tolerance) and mode 2 (tight latency requirement with lower reliability threshold).

	AT&T
	When network has some services for in-network UEs (via Mode 1) while Mode 2 is required for communication between in/out-of-coverage UEs.

When UEs are configured with two resource pools – one for Mode 1, where the UE can only transmit when the network schedule it, and one or Mode 2, where the UE may autonomously transmit (if it’s 2a). The appropriate resource pool (mode) may be used by the UE depending upon QoS characteristics, for example.
	This scenario may have RAN1 impact that needs to be considered (e.g. the UE may need to monitor multiple DCI/SCI in the same slot, etc.).

	Intel
	To support advanced V2X use cases with different QoS requirements
	It should be noted that in RAN2#104, we already agreed to support configuration of mode 1 and mode 2 of NR sidelink at the same time. We can look at the design aspects to support this configuration as part of phase 2 discussions.

	Qualcomm
	We don’t see motivation in simultaneous operation of Mode 1 and Mode 2 from one UE point of view. We should not add a feature without motivation and try to keep design simpler and practical.
	

	ZTE
	For services with different QoS, for low QoS requirement service, UE can acquire common resource pool configuration from SIB, or pre-configuration, and further they can autonomously select resource for themselves; For high QoS requirement service, UE is suggested to access into RRC connected mode to get dedicated resources, or even changed to mode 1 to be controlled by gNB.
	

	Ericsson
	1. Services with different QoS requirements 

2. Services running on liscensed and unliscensed spectrum
	1. Services with strigent reliability requirement may prefer to operate in mode 1

2. Operator may not want to have centralized control, i.e. mode-1 of certain V2X services which can be executed over the unlicensed spectrum. 

	LG
	When UE transmits V2X services mapped to different RATs:

· If UE is connected to MeNB, MeNB may want to provide LTE SL Mode 3 while providing NR SL Mode 2 for different services.
· If UE is connected to MgNB, gNB may want to provide NR SL Mode 1 while providing LTE SL Mode 4 for different services.
	MeNB/MgNB may support network based SL scheduling for their RAT, while not supporting network based cross-RAT SL scheduling.

Legacy eNB may configure SL Mode 3 for LTE V2X while not supporting NR V2X. If UE is camping on a cell served by the eNB, UE may use pre-configuration for NR V2X services.

	Interdigital
	1) To support multiple QoS requirements

2) To support different scheduling mode in different RATs
	1) Depending on the congestion of Mode 2 resource pools, a UE could use mode 1 for services with high QoS requirements, without having to rely on mode 1 for all of its traffic.  

2) The NW may not wish to schedule resources for the other RAT (or the UE may not support such cross-RAT scheduling) which would make support of different scheduling modes for different RATs necessary.

	Convida Wireless
	Share same view as Nokia
	

	Deutsche Telekom
	As most above …

· Different spectrum (licensed / ITS spectrum)

· Different QoS

Different SL scheduling methods
	


Summary 1-18
Most companies think that multiple QoS requirements and different RATs should be considered for the case that a UE is configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission. It is suggested to agree that UE may be configured for mixed modes due to multiple QoS requirements or different RATs. Other cases could be further discussed in WI phase.

Proposal 1-18: UE is configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission due to multiple QoS requirements or different RATs. FFS for other cases.

Phase 2
NR Sidelink Mode 1

Some companies may assume that gNB should know which UEs perform unicast transmission or groupcast transmission in the same group for V2X sidelink communication, while other companies may not. If gNB know such information, the network may have a chance to better optimize sidelink transmissions in unicast or groupcast. But, knowing such information means that gNB should maintain PC5 connectivity between two UEs in unicast and among multiple UEs in groupcast. Since UEs will move across cells, knowing and managing such information may have impacts particularly on the network side. Thus, it seems important to discuss whether to design sidelink unicast and groupcast based on this assumption.

 Question 2-1

Do you think that gNB should be able to identify which UEs perform unicast transmission or groupcast transmission in the same group for V2X sidelink communication?

	Company
	Yes or no
	Remark

	Huawei
	No
	Regarding mode 1 transmission, in our understanding, only the Tx UE need to be visible to the gNB, for unicast and groupcast.

1) For unicast

It is hard to obtain the pairing relationship between Tx UE and Rx UE, based on the following considerations.

a) If the gNB can obtain the unicast pairing relationship between Tx UE and Rx UE, it requires that both the Tx UE and Rx UE are in connected state, so, the use case is limited. Besides, when the Tx UE and Rx are connected to different gNBs, information interaction between gNBs is needed, which seems complicated.

b) Given that the IDs used in Uu and SL are different, it is not straightforward for the gNB to know the pairing relationship between the two UEs.

2) For groupcast

Similar as unicast, the member UEs maybe in different cells due to the mobility, from gNB perspective, it’s hard to maintain the pairing relationship for Tx UE and Rx UE in this group.

	CATT
	See comments
	To identify which UEs perform unicast transmission or groupcast transmission in the same group, it will increase the complexity on the network side. However, it may depend on RAN1 progress that gNB needs to know which UEs in the same group, e.g., to assign the SL resource for HARQ in groupcast.

So we think this issue can be further discussed in WI phase depending on RAN1 progress.

	OPPO
	The content of SidelinkUEInformation in LTE-V2X can be used as baseline
	In LTE-V2X, UE would report destination info in SUI for unicast and groupcast (note that there is no UE specific info for group-cast but just a group-specific destination). One can use that as baseline. The gap between LTE-V2X SUI content and the question 1-2 when asking “gNB should be able to identify which UEs” is FFS.

Furthermore, since this question basically relates to the question – to what extent gNB can control the unicast / groupcast session:

1) whether gNB needs to control L1 (power, resource) in a destination UE specific way;

2) Whether gNB needs to control L2 (connection management) in a destination UE specific way;

For the two issues above, more progress in RAN1 is needed. And from our perspective, the UE specific information for unicast is more needed than group-cast.

	ZTE
	See comments
	gNB should be able to identify which UE perform unicast, then which UE perofrm groupcast. Because according to this information, gNB can allocate sidelink grant from sidelink unicast resource pool or sidelink groupcast resource pool correspondingly. However, in order to maintain PC5 connectivity, RLM, RRM, as well as resource allocation should be done. We do agree that gNB should be responsible for UE’s resource allocation, i.e.(UE1 request resource from gNB1, UE2 requests resource from gNB2, if it is an inter-cell scenario in mode 1). However, for RLM and RRM, it should be done by each UE itself.

	vivo
	Yes for unicast, FFS for groupcast
	1) For unicast

If the gNB can get knowledge which UEs perform unicast transmission (supposing UE1 and UE2), it helps the gNB to configure appropriate radio resource for CSI and HARQ feedback (for UE1 and UE2 if they both working on Mode 1) over the PC5 connection. It also benefits the QoS management for the gNB  since the gNB is responsible for radio bearer configuration based on the QoS over the PC5 connection. 

2) For groupcast
We don’t see clear motivation for gNB to know which UEs perform groupcast transmission in the same group. In our view, the group level information is enough to coordinate the radio resource for CSI and HARQ feedback within the same group and/or among different groups. For QoS management in groupcast, it also depends outcome of how we model groupcast (i.e. like unicast or broadcast) in the other RAN2 email.

For all this, we see potential benefits to support that gNB should be able to identify which UEs perform unicast transmission. Whether to support that gNB should be  able to identify which UEs to perform groupcast transmission in the same group may be further studied.


	Interdigital
	Yes. 
	We think that for the time being, knowledge by the gNB of the UEs in a unicast link or in a group should not be excluded.  For example, depending on RAN1 design of feedback (e.g. for HARQ), the gNB may receive HARQ feedback directly from the receiver for mode 1.  

RLM/RRM for a UE in mode 1 may also require knowledge by the gNB of the UEs in a group since the receiving UE may send feedback/measurements about the link to the gNB. 
  

	MediaTek
	Yes, at least for unicast
	Agree with vivo’s comments above on unicast; this is beneficial knowledge for the gNB.

For groupcast, there are areas where the gNB should coordinate some radio resource allocation (e.g. for assigning HARQ resources) but this may not require information about every UE in the group.  It depends on the design of groupcast and may need some further discussion.

	Qualcomm
	Yes for unicast,

No for groupcast
	For unicast, the TX UE and RX UE need both agreed and be informed to use a certain resource assigned by gNB. Thus, it is not sufficient for the gNB only knows information about the TX UE. For example, the RX UE may have a half-duplex conflict and unable to receive the unicast transmission. In this case, the grant assigned will be totally wasted. Thus, to make mode 1 unicast work, eNB has to know the unicast pairs a priori, and if necessary, to coordinate with another gNB if the RX UE is not in the same cell as TX UE. This is a fundamental requirement to enable mode 1 unicast. Otherwise, the design is broken.

For groupcast, based on our understanding of groupcast use case. The group is identified with a Destination Layer 2 ID. So, even the sender may not aware of all the individual groupcast receivers in the proximity. Hence, it is not feasible to having gNB knowing all the potential groupcast receivers for a particular groupcast transmission, unless we introduce group management in AS layer, but that is against SA2 solution to leave group management to upper layers. Second, regarding the half-duplex issue, different from the unicast, even if some receivers are not ready to receive in the grant, the transmission may still be able to reach some of the group UEs successfully, and the grant will not be totally wasted. Based on the above consideration, we think it is better to not support this for groupcast.

 

	Convida Wireless
	See comment
	Too early to decide

	Samsung
	See comment
	Since gNB is supposed to receive SidelinkUEInformation or UEAssistanceInformation which contains specific information for each unicast, groupcast or broadcast, the gNB can know such information to support mode 1 resource allocation. But we don’t think gNB should maintain PC5 connectivity of paring UEs and group member UEs. 

	ITL
	Yes, at least for unicast
	In last RAN1 meeting, RAN1 agreed that the receiver UE for unicast can send SL HARQ feedback to the gNB. Therefore, at least for unicast, the gNB should be able to identify which UEs perform unicast transmission. 

	Ericsson
	No
	We share Huawei´s concern, that there is no need for the gNB to know each and every UE involved in a unicast/groupcast session. Especially for groupcast, that would imply all the UEs in the group entering connected mode, which is certain not acceptable. Also for unicast we have some concerns, especially considering scenarios of UEs in different coverage situations, e.g. one UE in one cell, the other UE in another cell; one UE in-coverage, the other UE OoC. 
We think the simplest approach is that both UEs should follow independent procedures to get mode-1 resources when they need to transmit, and then the gNB can allocate mode-1 resources independently, without need to introduce complicated procedures to identify the link at the gNB.
Also regarding the HARQ feedback argument, we do not see big issues, since simply it can be the TX UE relaying the HARQ feedback it was received from the RX UE. Again, that would simplify a lot how to handle those cases in which TX UE and RX UE are in different coverage situations.

	Intel
	No
	Given the expected dynamicity of the V2X UEs/groups, we think it will cause a lot more overhead than any perceived benefits for the network to manage the sidelink transmissions based on such information.  Moreover, we think the QoS that needs to be supported should be specific to the supported service and not whether it is unicast or groupcast traffic. 

However, depending on groupcast resource allocation design and how the destination layer-2 ID gets defined by SA2 for unicast/groupcast, there is a possibility for the network to deduce the TX UE and RX UE IDs belonging to the group and performing unicast/groupcast transmissions.

	Xiaomi
	See comments
	Agree with OPPO and Samsung. We think SidelinkUEInformation like message should be sent to gNB, which includes destination ID list. In this way, gNB is aware of the Rx UE identity. However, this is not sufficient for gNB to maintain the unicast pair and group member relationship, since the peer UE might be under different gNB control.

	LG
	No
	We have a concern on complexity.


Summary 2-1
5 companies think that gNB should be able to identify which UEs perform unicast transmission or groupcast transmission in the same group at least for unicast transmission. But, 4 companies are against this e.g. because both the Tx UE and Rx UE are in connected state, so, the use case is limited, and the IDs used in Uu and SL are different. Some companies think that the network could use a SidelinkUEInformation-like message as in LTE-V2X. However, support of the SidelinkUEInformation-like message may be insufficient for gNB to maintain the unicast pair and group member relationship e.g. because UEs in the group might be under different gNB control. 
For progress, it is proposed to assume that gNB may not identify which UEs perform groupcast transmissions in the same group. Thus, RAN2 will not pursue solutions operating based on such knowledge in the RAN side for groupcast transmission. FFS for unicast transmission.
Proposal 2-1: RAN2 assumes that gNB may not identify which UEs perform sidelink transmissions in the same group for groupcast. Thus, RAN2 will not pursue solutions operating based on such knowledge in the RAN side for groupcast transmission. FFS for unicast transmission.
Conclusion and recommendation
In conclusion, it is suggested that RAN2 should agree the following proposals:
Proposal 1-1: Separate SR resources are supported for UL and SL in NR Sidelink Mode 1.
Proposal 1-2: Multiple SR resources are supported for different SL logical channels in NR Sidelink Mode 1.
Proposal 1-3: At least Destination Index, LCG ID and Buffer Size are included in Sidelink BSR MAC Control Element for NR Sidelink Mode 1. FFS for other information in SL BSR.
Proposal 1-4: Indirect gNB scheduling for Sidelink Mode 1 is not captured in NR V2X SI TR.
Proposal 1-5: Mode-1 resource configuration valid for a given validity area is not captured in NR V2X SI TR. RAN2 will further discuss the solutions to guarantee SL performance during HO/cell reselection in WI phase.

Proposal 1-6: Possibility of resource pools separated among unicast, groupcast, and broadcast is not captured in NR V2X SI TR. RAN2 will further discuss need for this in WI phase.
Proposal 1-7: A pool of resources dedicated unicast, groupcast, or broadcast is not captured in NR V2X SI TR. RAN2 will further discuss need for this in WI phase.
Proposal 1-8: The network is allowed to provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink unicast’ via broadcast system information.
Proposal 1-9: The network is allowed to provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink groupcast’ via broadcast system information.
Proposal 1-10: The network is allowed to provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink unicast’ via dedicated signaling.
Proposal 1-11: The network is allowed to provide a pool of resources in which UE autonomously selects sidelink grant for ‘sidelink groupcast’ via dedicated signaling.
Proposal 1-12: Whether to allow the network to indirectly provide a pool of resources for sidelink unicast via another UE is not captured in NR V2X SI TR and, if necessary, to be discussed in WI phase.
Proposal 1-13: Whether to allow the network to indirectly provide a pool of resources for sidelink groupcast via another UE is not captured in NR V2X SI TR and, if necessary, to be discussed in WI phase.
Proposal 1-14: RAN2 supports mode-2 resource configuration for a given validity area where the UE(s) does not need to acquire a new mode-2 resource configuration while moving in the validity area, as least when this configuration is provided by SIB.
Proposal 1-14a: RAN2 supports one or more mechanisms, at least including Proposal 1-14, which enable the UE to keep mode-2 resource configuration unchanged during handover/cell (re)selection. On top of Proposal 1-14, additional solutions to achieve stable performance for mode-2 transmission during handover/cell (re)selection will be further discussed in WI phase.
Proposal 1-15: It is suggested to discuss whether RAN2 can agree that UE configured with MR-DC receives V2X specific SIB only at PCell from MN RAT to acquire NR/LTE sidelink specific configuration e.g. resource pool configuration.
Proposal 1-16: It is suggested to discuss whether RAN2 can agree that MN can provide NR/LTE sidelink configuration (e.g. resource pool) to a UE configured with MR-DC via RRC dedicated signaling as in LTE DC. FFS for whether SN can also provide NR/LTE sidelink configuration (e.g. resource pool) to a UE configured with MR-DC via RRC dedicated signaling.
Proposal 1-17: Which SRB is used to provide NR/LTE sidelink configuration for MR-DC cases is not captured in NR V2X SI TR.
Proposal 1-18: UE is configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission due to multiple QoS requirements or different RATs. FFS for other cases.

Proposal 2-1: RAN2 assumes that gNB may not identify which UEs perform sidelink transmissions in the same group for groupcast. Thus, RAN2 will not pursue solutions operating based on such knowledge in the RAN side for groupcast transmission. FFS for unicast transmission.
