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1      Introduction

During RAN2#93bis, it was agreed to have an email discussion on mobility for V2V. 
( [LTE/V2V] Mobility for V2V – Intel

· Capture the solutions proposed to limit Rx (mode 1 and 2) and Tx mode 1 PC5 interruption time for handover case and pros/cons of each solution. Solutions are limited to the ones proposed in documents submitted to RAN2#93bis.

· Discuss whether cell reselection needs to be optimized.  No solutions to be discussed at this stage.

· Discuss what happens in RLF/HO failure case (mode 1 and mode 2).

2      Discussion
2.1
Solutions to limit Rx (mode 1&2) PC5 interruption time for handover case
For Rx point of view, in Rel-12/13 there is no difference regardless of whether mode 1 or mode 2 is configured for the connected UE since they all monitor Rx resource pool according to the configurations via system information, so we can handle two cases in the same manner. In order to limit Rx PC5 interruption time for handover case, companies proposed that handover command should be able to include the resource configuration (i.e. sync and Rx resource pool configuration) which are used for Rx in the target cell [1][2][3][4]. Considering some Tx related sync configuration and Tx resource pool configuration were already allowed to be included in handover command since Rel-12, this option seems simple and well aligned with the existing solution to limit Tx PC5 interruption time for handover case. However this option may increase the size of handover command. Another proposed option was to broadcast resource configurations (i.e. sync and Rx resource pool configuration) for its neighboring cells via system information from the serving cell [5]. This option may not impact on the size of handover command and it may be able to handle both cell reselection and handover cases. However this option may increase the size of system information (e.g. especially in non-synchronized network) and need more specification efforts. 
· Option 1: Sync and Rx resource pool configurations for the target cell can be signaled in the handover command.
· Option 2: List of sync and Rx resource pool configurations for the neighboring cells can be signaled in the system information from the serving cell.
	Company 
	Question 1: Howe to limit Rx (mode1/2) PC5 interruption time for handover? 

	
	Preferred Option
	Detailed comments (including pros and cons)

	Intel
	Option 1
	We think the option 1 is simpler and more straightforward. With the option 2, we assume the additional signaling overheads on the system information in the serving cell is not acceptable. For instance, considering 8 neighboring cells, 16 (value of maxSL-RxPool-r12) * 8 numbers of Rx resource pool should be signaled. And it is same for Sync resource pool configurations for neighboring cells. 

	Samsung
	Option 1
	It is more preferred because Tx resource pool also included in the handover command.

	Potevio
	Option 1
	Including the Tx resource pool in the Handover command introduces less signaling overhead than including the Tx resource pool in the SIB

	IPCom
	Option 1
	We share Intel’s view.

	Ericsson
	Option 1
	We agree with Intel, option 2 might significantly increase signaling overhead.

	Nokia
	Option 1
	We believe it is more beneficial to provide such information in dedicated HO command than to broadcast it in SI due to a potentially large amount of neighbouring cells and (temporary) irrelevance of such information for most of the UEs in certain cell.

	Qualcomm
	Option 1
	We agree with Intel that it is simpler to provide Rx pool information in handover command. If required we can further think of signaling optimization by just singling delta.

	Huawei/HiSilicon
	Option 1
	Option 1 seems reasonable.

	IDCC
	Option 1
	We agree that this is the simpler option as transmitting the RX pool information of the neighbor cells would be a large overhead for SIB signaling when it is only needed for UEs being handed over.  We further think that, depending on the deployment, the TX pools used in the target cell may already be included in the RX pool of the source cell, and so the RX pool of the target cell may be optional (same as the source cell if not included).    

	LGE
	Option 2
	We think option 2 is already supported in Rel-12 D2D. In other words, the serving cell can provide Rx resource pool of neighbor cells as well as sync information of neighbor cells simultaneously. To be specific, the sync information includes PCI (of neighbor cell) and syncConfigIndex in Rx resource pool information provides the linkage between the sync information and Rx resource pool.

With this clarification on the current specification, we think the option 2 is baseline.

	ZTE
	Option 1
	Option 1 is more straightforward and reliable since it may be difficult for the source eNB to obtain the target eNB’s resource pool configuration either by OAM configuration or X2 interface if they belongs to different PLMNs.

	Panasonic
	
	We have no strong opinion, however in general we think that the cells should coordinate so that the relevant reception resource pools are overlapping (Tx pool for cell edge users share a common resource pool), in particular for the same operator scenario. 

	CATT
	Option 1
	Agree with Intel. If eNB broadcasts the Rx resource pools of neighbor cells, the size of SIB18 will exceed the TBS limitation (2216 bits). Since SIB can’t be segmented, option 2 may not work.

	Sony
	Option 2
	We slightly prefer Option 2 in addition to Option 1. To broadcast sync and Rx resource pool configurations would be a more efficient solution comparing with dedicated one. In order to reduce the signaling overhead in the system information, a common pre-configured resource pool among neighboring cells would be designated.

	Kyocera
	Option 1
	Option 1 seems to be preferable taking into account the case when source cell and target cell don’t share the resource pool configuration.

Additionally, we share the IDCC’s view that Option 1 may be dispensable if source cell’s Rx resource pool configuration can be reused during HO.


Option 1: 12 companies

Option 2: 2 companies

Rapporteur comment: majority of companies prefer option 1

Proposal 1: Sync and Rx resource pool configurations for the target cell can be signaled in the handover command.
2.2
Solutions to limit Tx (mode 1) PC5 interruption time for handover case
In order to limit Tx (mode 1) PC5 interruption time for handover case, companies proposed to allow to include the exceptional Tx resource pool configuration with the mode 1 configuration in handover command, so the UE can transmit V2X by the exceptional Tx resource pool during handover [2][3][4][6]. It would be similar to the use of the exceptional resource pool during RLF or RRC connection re-establishment in Rel-12, so it may be considered as simple and well aligned with the existing solution to limit Tx PC5 interruption time for RLF or RRC connection re-establishment. However this option may increase the size of handover command. Another proposed option was to broadcast resource configuration (e.g. exceptional Tx resource pool configuration) for its neighboring cells via system information from the serving cell [5]. This option may not impact on the size of handover command and it may be able to handle both cell reselection and handover cases. However this option may increase the size of system information (e.g. especially in non-synchronized network) and need more specification efforts.
· Option 1: Exceptional Tx resource pool configurations for the target cell can be signaled in the handover command.
· Option 2: Exceptional Tx resource pool configurations for the neighboring cells can be signaled in the system information from the serving cell.

	Company 
	Question 2: Howe to limit Tx (mode 1) PC5 interruption time for handover? 

	
	Preferred Option
	Detailed comments (including pros and cons)

	Intel
	Option 1
	We think the option 1 is simpler and more straightforward.

	Samsung
	Option 1
	In the HOF/RLF case, the exceptional Tx pool can be used. Therefore, the exceptional Tx pool is preferred instead of mode 2 resource pool because we don’t need to distinguish the handover case and HOF case. Moreover, it is more simple solution that the exceptional Tx pool for the target cell is included in the handover command.

	Potevio
	Option 2
	If Option 1 is selected, I am just curious what if RLF occurs before the UE perform the first handover

	IPCom
	Option 1
	We share Intel’s view.

	Ericsson
	Option 1
	We agree with Intel analysis, i.e. passing the TX resource pool information via HO command seems a more practical solution. However, the usage of an exceptional pool does not seem to be needed as mentioned above.  

	Nokia
	Option 1
	Not a strong preference as we have some sympathy for Potevio’s concern which resources should be used if RLF happens prior to the reception of HO command. In general we also share Ericsson’s view that not necessarily exceptional pool has to be used for this case. Perhaps it can be utilized just in case of HOF/RLF.

	Qualcomm
	Option 1
	Exception pool configuration of target cell can be provided in handover command. However, UE utilizes it only after synchronizing with target cell.

	Huawei/HiSilicon
	Option 1
	In the case of mode 1 transmission, the UE would need to receive PDCCH on the target cell to assign a specific SL resource. It seems logical that this is done after HO is successful (T304 stopped). Assuming that mode 2 should be used before RRC Reconfiguring Complete is received by the target, I’m not very clear how Ericsson’s proposal would work. How can the UE use the same target resource before (mode 2) and after (mode 1) T304 is stopped?
If I understood correctly the scenario raised by Potevio, it seems this is a RLF on the source. In which case, I would assume the source cell’s exceptional resources should be used.

	IDCC
	Option 1
	Option 1 is simpler, for the same reason as given for 2.1.  We also think that the exception pools should be utilized until successful handover is completed, to avoid unwanted interference in the case the handover does not succeed.

In the case the RLF occurs before the HO, Rel12 behavior should be used.

	LGE
	Option 2
	If some mechanism (e.g. providing Rx/Tx resource pool of neighbor cells in serving cell) is adopted for reselection case, we think it would be applied to this case as well. Regarding the size issue, for discovery cases, additional resource pool information of the inter-frequency neighbor cells is already provided. We think the size of resource pool for Option 2 is similar to that of discovery cases. Thus, from our view, there is no size issue of providing resource pool of neighbor cell.

	ZTE
	Option 1
	Option 1 is more straightforward and reliable since it may be difficult for the source eNB to obtain the target eNB’s resource pool configuration either by OAM configuration or X2 interface if they belongs to different PLMNs.

	Panasonic
	Option1
	We understand that the discussed scenario is when mode 1 Tx is configured in handover command. However still we are wondering, why we need to do something special here. Target cell could anyway send the mode2 Tx resource Pool in the Handover command, which the UE can start using once it acquires the synchronization/SFN of the target cell. Later one the eNB might reconfigure the UE for mode 1 usage.  

	CATT
	Option 1
	Same view as Intel.

	Sony
	Option 2
	We slightly prefer Option 2 in addition to Option 1 especially when exceptional Tx resource pool is designated to be common among neighboring cells.

	Kyocera
	Option 1
	We share Panasonic’s view, however, taking into account the case when source cell and target cell don’t have the tight synchronization, Option 1 seems to be preferable since UE doesn’t keep the synchronization with both cells.


Option 1: 12 companies
Option 2: 3 companies
Rapporteur comment: majority of companies prefer option 1

Proposal 2: Exceptional Tx resource pool configurations for the target cell can be signaled in the handover command.

If option 1 is agreeable, we also need to discuss when to start the use of exceptional Tx resource pool and when to stop the use of exceptional Tx resource pool. Companies proposed to start exceptional Tx resource pool from the reception of handover command and continue it while T304 is running [2][3][6]. 

	Company 
	Question 3: Do we agree if the exceptional Tx resource pool is included with mode 1 configuration into handover command, the UE starts the exceptional Tx resource pool from the reception of handover command and continues it while T304 is running.    

	
	Agree or Not-agree
	Detailed comments 

	Intel
	Agree
	We think from the reception of handover command to T304 expiry/stop will cover the temporal handover interruption time well.

	Samsung
	Agree
	

	Potevio
	Agree 
	

	IPCom
	Agree
	

	Ericsson
	Partly disagree
	We agree that the UE may start using the provided resources upon reception of HO command, but it is not clear why that should be valid only while T304 is running. If the target cell just sends the proper TX resource configuration, the UE may simply use that one, also after successful handover.

	Nokia
	Agree on the starting point
	We support Ericsson’s view. UE can start using the resources indicated in HO command upon receiving such message. However, it seems to be beneficial if UE starts using already the target cell resources.

	Qualcomm
	Agree
	

	Huawei/HiSilicon
	Agree
	

	IDCC
	Agree
	The UE should change to a valid resource configuration in the target cell only following successful handover.

	ZTE
	Agree
	

	Panasonic
	Agree
	If option 1 is agreed (however as expressed above we don’t see a particular need for it).



	CATT
	Partly agree
	We think UE should start to use the exceptional Tx resource pool of target cell after sync with that cell.

	Kyocera
	Agree
	Agree with Panasonic.


Agree: 11 companies

Partly agree/disagree: 2 companies

Rapporteur comment: majority of companies indicates “Agree”

Proposal 3: If the exceptional Tx resource pool is included with mode 1 configuration into handover command, the UE starts the exceptional Tx resource pool from the reception of handover command and continues it while T304 is running.
2.3
Need to limit Tx/Rx PC5 interruption time in cell reselection
Information to be checked before camping on the new serving cell is specified in [7]. Currently there is no PC5 specific requirements (e.g. acquisition of SIB18) before camping to the new serving cell, which means the UE still needs to wait 160/320[ms] in average (assuming 320/640[ms] SIB18 repetition period) for the acquisition of SIB18 from the new serving cell to resume PC5 transmission and reception [1][2][3]. 

	Company 
	Question 4: Do we need to limit Tx/Rx PC5 interruption time in cell reselection?

	
	Need or Not-need
	Detailed comments 

	Intel
	Need
	We think the situation is same as handover case, so if we decided to limit Tx/Rx interruption time for mode 2 in handover case, the same principle should be applicable for mode 2 in cell reselection as well. We think it can be solved by simple option, e.g. checking SIB18 before camping on the new serving cell. 

	Samsung
	Need
	In our opinion, Tx/Rx interruption time for cell reselction is not critical but reducing the interruption time for cell reselection also can be necessary in some use cases. We can think the simplest way that the periodicity of SIB for V2X should be limited by short value to mitigate the interruption time.

	Potevio
	Need 
	Given the low latency requirement of V2X it is necessary to limit the Tx/Rx PC5 interruption time in cell reselection as what we do in V2X handover scenario. 

	IPCom
	Need
	We agree with Potevio.

	Ericsson 
	Not need
	It very much depends on how such limitation of TX/RX interruption time for cell reselection is realized. In our opinion we should avoid mechanism of broadcasting neighboring cells configuration from serving cell for the same reasons mentioned above in previous questions. 

Therefore we prefer to avoid optimizing solutions for cell (re)selection.

	Nokia
	Not needed
	Not a strong preference but we also believe it is not necessary to optimize PC5 interruption time during cell reselection. If UE urgently needs resources then transition to RRC_CONNECTED can be regarded as a potential solution and all enhancements evaluated for HO will be applicable. 

	Qualcomm
	Not Needed
	We would prefer not to change reselection mechanisms. UE implementation can take care of reading SIB18 in advance if it wants to reduce interruption time.

	Huawei/HiSilicon
	
	No strong opinion here. Minimizing the interruption time on cell reselection seems reasonable, but we would not like to see any complex solutions. From my reading of the proposals, it seems companies have in mind implementation solutions (UE and/or Network). Therefore, I’m not sure we need to capture anything in the spec.

	IDCC
	Not Needed
	We think enhancements for mobility in V2X should focus on the case of RRC_CONNECTED UEs only.  Enhancements for cell reselection would benefit only the RX UE selecting to a different cell following HO failure, and could be handled by implementation.

	LGE
	Need
	From our view, the criticality of interruption due to reselection is the same as HO case. At least for idle mode UE, we think the feasible solution is broadcasting the resource pools of neighbor cells while avoiding the performance degradation of cell reselection.

	ZTE
	Need
	Similar with the handover case, Tx/Rx PC5 interruption time in the cell reselection scenario shall be limited to meet the stringent latency requirement for V2V service. 

	Panasonic
	Need
	As Intel indicated this could be taken care of by UE implementation itself. As Samsung indicated this could be taken care of by eNB implementation as well => No specification impact

	CATT
	No strong opinion
	We can leave it to UE implementation.

	Kyocera
	Need
	We think it’s beneficial for UE to minimizing the interruption time on cell reselection. Panasonic’s view seems to be reasonable.


Need: 8 companies

Not-need: 4 companies

No strong opinion: 1 company
Rapporteur comment: majority of companies indicates “Need”

Proposal 4: We need to limit Tx/Rx PC5 interruption time in cell reselection. 

2.4
What happens in RLF/HO failure cases (mode 1&2) 
In Rel-12 D2D communication, in case of RLF if T310/T311 is running and if the PCell broadcasts exceptional Tx resource pool configuration, the UE still can perform PC5 transmission by mode 2 using the exceptional Tx resource pool configuration. For Rx point of view, the UE still can perform PC5 reception based on the Rx resource pool configuration by SIB18. Note it is commonly applied regardless of whether mode 1 or mode 2 was configured. In case of handover failure, handover failure is determined if T304 expires. If T304 expires, RRC connection re-establishment procedure is initiated and T311 is started accordingly. If T311 is running, the UE still can perform PC5 transmission by mode 2 using the exceptional Tx resource pool configuration as described in the RLF case above. For Rx point of view, the UE still can perform PC5 reception based on the Rx resource pool configuration by SIB18. Note it is commonly applied regardless of whether mode 1 or mode 2 was configured. The interruption while T304 is running is covered by 2.1 and 2.2 and the interruption time for the acquisition of SIB18 from the newly selected suitable cell is covered by 2.3.  
	Company 
	Question 5: Do we have common understanding what happens in RLF/HO failure cases as described in the above?  

	
	Yes or No
	Detailed comments 

	Intel
	Yes
	

	Samsung
	Yes
	

	Potevio
	Yes
	

	IPCom
	Yes
	

	Ericsson
	Yes
	

	Nokia
	Yes
	

	Qualcomm
	Yes
	

	Huawei/HiSilicon
	Yes
	

	IDCC
	Yes
	

	LGE
	Yes
	

	ZTE
	Yes 
	 With regard to last part of the first sentence “the UE still can perform PC5 transmission by mode 2 using the exceptional Tx resource pool configuration.”, it should be clarified that the UE could use the exceptional Tx resource pool only when the UE is configured with mode 1 by the eNB.

	Panasonic
	Yes
	

	CATT
	Yes
	

	Sony
	Yes
	

	Kyocera
	Yes
	


Yes: 15 companies

Rapporteur comment: all companies indicates “Yes” (all companies have same understanding what happens in RLF/HO failure cases in Rel-12/13 D2D communication). 
	Company 
	Question 6: Do we need to further enhance to handle RLF/HO failure cases?  

	
	Yes or No
	Detailed comments 

	Intel
	No
	We think the existing handling of RLF/HO failure cases would be sufficient and further optimization may not be really required. 

	Samsung
	No
	I agree with Intel. It is enough to handle the RLF/HOF cases.

	Potevio
	No 
	We think the existing handling of RLF/HOF of D2D can also apply to V2V.

	IPCom
	No
	We share Intel’s view.

	Ericsson
	No, but legacy exceptional pools might not be needed
	A first question should be whether exceptional pools to handle RLF are needed at all. 
One general concern is about the proliferation of pools which might lead to excessive resource fragmentation. We are going to have at least separate pools for V2X, P2X, I2X,  and probably for each of those, additional pools per priority/use case, and then also pools per geo-locations (i.e. zoning). 
Therefore, we believe that the specification of any additional pools to handle exceptional cases should not be prioritized in the WI.

	Nokia
	No
	It appears to be sufficient to rely on the existing mechanisms, including exceptional pools for RLFs/HOFs.

	Qualcomm 
	No
	

	Huawei/HiSilicon
	No
	No enhancements, but it seems that we may need to modify current RRC text, which states that the UE obtains commTxPoolExceptional form SIB18 of the PCell. From 2.2 I think we may now also provide this information for a HO target in the HO command. 

	IDCC
	No
	

	LGE
	Yes
	We think the time taken to receive system information for acquiring exceptional pool of the selected cell is not marginal especially in case the cell the radio problem was detected and the cell on which the UE initiated connection re-establishment is different. Considering this, we think there should be some enhanced mechanism. For example, serving cell can provide exceptional resource pool information of neighbor cell.

	ZTE
	Yes
	In the RLF case, after the UE finds a suitable cell and initiates RRC re-establishment procedure (while T301 is running), the UE shall acquire the newly find cell’s SIB18 to obtain exceptional pool for transmission and Rx resource pool. Although the newly find cell may be target cell (or source cell), the UE couldn’t obtain target cell exceptional pool via HO CMD message. In order to limit the interruption time, it is suggested that the neighbor cells’ exceptional pool could be signaled in the serving cell via broadcast as an optimization if availableReply:

	Panasonic
	No
	

	CATT
	No
	The existing handing is sufficient.

	Sony
	No
	

	Kyocera
	No
	We share the Intel’s view.


No: 13 companies
Yes: 2 companies

Rapporteur comment: majority of companies indicates “No”

Proposal 5: We don’t need to further enhance to handle RLF/HO failure cases.
3      Conclusions

Based on the email discussion “[93bis#25] Mobility for V2V”, the following proposals are made. 
Proposal 1: Sync and Rx resource pool configurations for the target cell can be signaled in the handover command.

Proposal 2: Exceptional Tx resource pool configurations for the target cell can be signaled in the handover command.

Proposal 3: If the exceptional Tx resource pool is included with mode 1 configuration into handover command, the UE starts the exceptional Tx resource pool from the reception of handover command and continues it while T304 is running.
Proposal 4: We need to limit Tx/Rx PC5 interruption time in cell reselection.
Proposal 5: We don’t need to further enhance to handle RLF/HO failure cases.
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