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Introduction
In RAN1 #AH1901 meeting [1], agreements of mode 2 are reached as follows:
Agreements:
Mode-2 supports the sensing and resource (re)-selection procedures according to the previously agreed definitions. 
· FFS resource granularity for sensing & resource (re)-selection, e.g., PRB(s), slots, resource patterns (when applicable), etc.
· FFS detailed conditions when these procedures can apply
SCI decoding applied during sensing procedure provides at least information on sidelink resources indicated by the UE transmitting the SCI 
Based on the above agreements, we present some further analyses on mode 2 resource schemes.
Analyses on Mode 2 resource schemes
Sensing schemes
For SCI decoding based resource sensing and selecting scheme, the resources reservation indication contained in SCI should be discussed according to diverse sensing requirements, including the SPS services and dynamic resource occupation.  
Similar with the indicator in LTE SCI format, the resource reservation information and period of SPS services should be indicated in SCI and then receiving UEs can obtain certain prospect of which resources are not available.  
For SPS services, the period of service should be indicated in SCI which can be used to predict the resources occupation status for following several periods, as shown in Figure 1.  In other words, UE can execute resource selection by a long term sensing of SCI with period indication.  
[image: SPS sensing]
Figure 1 long term sensing for SPS services
On the other hand, for dynamic resource selecting and occupation, short term sensing can provide more efficient information for UEs.  When a UE tries to occupy some resources dynamically in mode 2a, it can announce the resources pre-occupation in advance.  Other UEs can be aware of the announcement by short term sensing of SCI, and then avoid selecting the same resources, as shown in Figure 2.  In order to inform the resource occupation dynamically, UE should transmit a SCI which indicates the reservation of selected resources several slots later.
[image: short sensing ]
Figure 2 short term sensing for dynamic resource reservation
For the case that SPS services and one-shot services sharing the same resource pool, UE may carry out short term sensing based on long term sensing result to select resources with smaller collision probability.  As illustrated in Figure 3, with long term sensing, UE can preclude unavailable resources which are identified by SPS period indication, and then to avoid other UE’s dynamic resource occupation, sensing UE can further perform short term sensing before actual resource selection to avoid potential resource collision. 
[image: Plus sensing - 副本]
Figure 3 long term+short term sensing
According to the above discussion, the following information should be contained in SCI:
Proposal 1:  For SCI decoding based scheme, the information contained in SCI should include:
- Period indication for SPS services;
- Time interval between SCI and the reserved resources for dynamic resource selection.
Sub-mode 2c
For sub-mode 2c, a time and frequency resources pattern scheme is presented in #95 meeting and some initial agreements are achieved as basement for further details study. As TFRP(time and frequency resources pattern) should be studied for mode 2c,at least the following issues should be discussed and standard:
-  Pattern rules
Since sidelink resource pool configuration is flexible, i.e. the number and position of slots and RBs contained in a sidelink resource pool is arbitrary, a uniform rule should be defined, so it can be used for any configuration of sidelink resource pool.  For each pattern, the rule should at least define the number of slots and RBs for the pattern, time and frequency position for the pattern and the pattern index sequence.  
According to the rules, a certain resource pattern for a particular resource pool should be determined by UEs with limited parameter assignment or even without extra signaling indication for pattern allocation.
Once resource pattern is defined on sidelink, the resource flexibility is restricted, in particular, a fixed number of slots and RBs is included in one resource pattern.  Considering the various requirements of NR V2X services, TFRP may restrict the flexibility of sidelink resource scheme.
-  Repetition rule 
A major advantage of pattern based schemes is that half-duplex issue can be mitigated by information retransmission using a rule based time resource pattern.  A typical example is SCI transmitting on D2D communication which can avoid half-duplex between SCIs thoroughly as every SCI should be transmitted twice according to a fixed time and frequency pattern.  In fact, the half-duplex avoidance is not an essential character of resource pattern scheme but an result from retransmission on different time resources. In other words, only for the scenario where signal retransmission rules are defined on top of resource pattern, half-duplex avoidance can be achieved based on TFRP.  
Besides, fixed retransmission rule based on TFRP could cause another problem: When different UEs choose the same resource pattern,  the resource collision will happen for every transmission.
Based on the above discussion, TFRP scheme cannot guaranteed to provide claimed benefit such as half-duplex avoidance or extra resource collision avoidance.
Observation 1:  TFRP may introduce restriction on sidelink resource utilization.
Observation 2:  Retransmission rules must be defined together with TFRP in order to obtain the half-duplex benefit.
Observation 3: Benefit of using TFRP for mode 2c needs further study.
Proposal 2: Due to extra complexity and lack of benefit, it is recommended that  mode 2c is not supported.  
Sub-mode 2d
The sub-mode 2d refers to a groupcast scenario in which a master UE has high capability or authority to manage other UEs in the group, including scheduling transmissions of member UE. 
According to RAN 2 agreements [2] below, sidelink group master UE is not determined by AS.  
Agreements on groupcast:
No AS-level mechanism to determine a group manager (i.e. head UE) is studied. FFS for platooning, on the visibility of a group manager (head UE) to AS and AS-level functionalities. 
Based on the agreement, the next issue is whether the master UE is visible or not in AS layer . This it is still in the air according to RAN 2 discussion.  If the master UE is not visible in layer 2, mode 2d cannot work.  On the other hand, even if the master UE is “visible”, it still needs to be clarified that this master UE can be identified by either gNB,  the master UE itself , or it is known by all member UEs ( Note the  combinations of the previous three scenarios are also possible).  Depending on different scenarios, mode 2d may have different requirement on physical layer schemes.
Observation 4 : Whether master UE can be identified (precondition for mode 2d discussion) is still not clear in RAN 2 .
Besides, even with the assumption that master UE knows its role in the group, there are many issues need to be discussed in RAN 1 in order to support mode 2d:
· Scheduling SCI;
Master UE needs to send a scheduling SCI to member UEs to indicate the configured sidelink resources.  This means a dedicated SCI format should be defined.
· Timeline;
Besides scheduling SCI, the time relationship between SCI grant and the relevant scheduled sidelink resources, as well as the timeline between member UE transmission and A/N feedback from master UE(if supported) also need to be specified.
· SR resources/process;
In order to request resources from master UE, member UE needs to transmit SR on certain dedicated resources.  The SR channel/resource should be configured by master UE and contended by member UEs.  The SR resource configuration and process need to be discussed.
· Measurement / report;
As master UE has the capability to schedule member UEs, sidelink measurement should be performed and reported by member UE to assist master UE scheduling.  To obtain valid measurement report, some dedicated resources should be reserved for measurement and feedback.
In a word, to support mode 2d, the above issues needs to be determined which require more standard efforts and introduce additional complexity for mode 2 communication.  Based on that, we propose:
[bookmark: _GoBack]Proposal 3 :  Considering the available time to conclude the SI and the specification complexity, mode 2d needs further study. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this paper, we discuss the sub-modes of mode 2 sidelink resource schemes and have the following observation and conclusion:
Observation 1:  TFRP may introduce restriction on sidelink resource utilization.
Observation 2:  Retransmission rules must be defined together with TFRP in order to obtain the half-duplex benefit.
Observation 3: Benefit of using TFRP for mode 2c needs further study.

Proposal 1:  For SCI decoding based scheme, the information contained in SCI should include:
- Period indication for SPS services;
- Time interval between SCI and the reserved resources for dynamic resource selection.
Proposal 2: Due to extra complexity and lack of benefit, it is recommended that mode 2c is not supported.  
Proposal 3:  Considering the available time to conclude the SI and the specification complexity, mode 2d needs further study. 
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