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[bookmark: _Ref488331639]Introduction
While mode 1 design for NR V2X SL operation has matured significantly, there are a few outstanding aspects that still require further discussion. Specifically, there are open issue of SL CG design as well as the relationship between different cast types and V2X services and configured grants. In this contribution, we discuss these left issues by looking at progress made in the IIoT session and present our views.
[bookmark: _Ref178064866]Discussion
In the last RAN2 meeting, significant progress was made in the IIoT discussions, particularly on CG configuration aspects [1]. Some relevant agreements are reproduced below:
	R2 assumes to support 8 as the maximum number of simultaneously activated SPS configurations per BWP per serving cell.
Introduce SPS/CG index to identify each SPS/CG among multiple SPS/CG configurations, i.e., as in Rel-15 LTE.
The association between “state” (used in the joint release DCI) and the CG configuration(s) for type-2 CG is configured via RRC message.
Each CG configuration is always configured independently, as in Rel-15 LTE. 
The association between “state” (used in the joint release DCI) and the SPS configuration(s) is configured via RRC message, if RAN1 working assumption for joint release for multiple SPS configuration is confirmed.
Each SPS configuration is always configured independently, as in Rel-15 LTE. 
Support simultaneous Type 1 & 2 CG configurations in a BWP.
CG periodicities of any integer-multiple of one slot (FFS if we go even lower, e.g. 2 symb, 7 symb) below a maximum value should be supported. FFS on the maximum value of integer N. 
SPS periodicities of any integer-multiple of one slot below a maximum value should be supported in Rel-16. FFS on the maximum value of integer N.

R2 assumes that HARQ offset parameter is explicitly configured by the network for each CG/SPS configuration.
For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
FFS (for checking) if For SPS, HARQ Process ID = [floor(CURRENT_slot/periodicity)] modulo nrofHARQ-Processes + harq-ProcID-offset, Where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame].
Introduce a new confirmation MAC CE format in Rel-16, which reflects the confirmation of multiple configured grant configurations 
LCP restrictions CG:
A single LCH can be map to multiple CG configurations.
Multiple LCHs can be map to a single CG configuration.
R2 think it would be useful to introduce a new LCP restriction in the following way: The DCI that is scheduling PUSCH may include a specific indication. LCH configuration in RRC contains information on whether the LCH can utilize grant with this indication or not. R2 intends that this mechanism can be used to differentiate grants for traffic that requires high reliability.




With the similarity in scope between the two WIs, it makes logical sense to review and reuse the relevant aspects for NR SL design. We go through these relevant aspects below and propose whether they should be adapted for NR V2X SL design.

For simultaneous support of type 1 and type 2 CGs, it was agreed to be supported for a given BWP for the UL case. For SL, we think we can reuse the principle to cater to V2X traffic from multiple services having different QoS requirements. Thus, we propose to support both type 1 and type 2 CGs for SL, similar to the UL case.
Simultaneous type 1 and type 2 SL configured grants can be supported (similar to NR Uu). 
When it comes to type 2 CG, it was also agreed in previous RAN2 V2X sessions that CG confirmation using MAC CE shall be supported. Now, given that multiple type 2 CGs can be activated over SL, there is a need to define a new MAC CE which indicates the individual CG being activated/deactivated. While this is related to the open issue raised by the MAC specification rapporteur in [2], we have to further discuss the format given that Rel-15 UL CG confirmation MAC CE only supports a single CG being activated/deactivated. Looking at the IIoT discussion from the last meeting, RAN2 agreed that using a single MAC CE to reflect confirmation of multiple CGs is supported. The same principle can be used for NR SL design as well. 
In addition, on how to specify the individual CGs, we think that the simplest solution is to consider a bitmap-based approach to indicate all CGs using the CG index (which is already supported in LTE) within the MAC CE. A corresponding LCID can be assigned to this new SL MAC CE. Alternatively, since the IIoT session is expected to further discuss this issue, we can wait for further progress therein and reuse the solution for SL operation.
A new SL CG confirmation MAC CE shall be defined and used to reflect the confirmation of multiple Type 2 CGs. 
RAN2 is proposed to choose between the following options regarding CG confirmation MAC CE design
· Use a bitmap-based approach to indicate individual CG indices within the SL CG confirmation MAC CE
· Rely on IIoT discussion and decision and reuse for SL MAC CE design

Regarding how to configure the multiple CGs themselves, it was also agreed that each CG configuration is always done independently, i.e. there is no enhancement for some group-based CG configuration based on some parameters being common between the CGs. The primary reason for this is that there is no clear gain in terms of RRC signalling optimization. We think that the same argument applies for SL and given that the V2X traffic types are expected to be quite diverse in terms of periodicity, latency requirement, etc., the need for some enhancement in terms of CG configuration is even less. So, we propose to reuse the same principle for the case of SL CG configuration.
Each SL CG configuration is always configured independently, as in Rel-15 LTE Uu. 

The next aspect is the need for mapping individual CGs to certain cast types and/or V2X services. The motivation for doing so from some company views was to avoid half-duplex issue and colliding transmissions. Regardless of whether it is really motivated or not, looking at the IIoT agreements, it was agreed that single or multiple LCH(s) can be mapped to a single or multiple CG configuration(s). Therefore, depending on NW configuration, a CG can be used for LCHs corresponding to the same or different destinations and offers flexibility in terms of resources scheduling and meeting QoS requirements of ongoing V2X services at a given UE. We see no real reason why the same cannot be applicable for the case of SL. Therefore, we propose to reuse the principle for SL.
A single SL LCH can be mapped to multiple CG configurations. Multiple SL LCHs can also be mapped to a single CG configuration. 

Another issue is the need for any additional LCP restriction in light of the agreements in the IIoT session. Specifically, it was captured in the meeting minutes that RAN2 thinks it is useful to consider an additional LCP restriction based on an indication within the DCI and LCH configuration indicating whether this LCH can utilize the grant with this indication. The main use case for this is to serve traffic which requires very high reliability and offer differential treatment to associated logical channels. For NR SL V2X, while high reliability is also an important consideration, comparing with the IIoT use cases, we do not think that such an enhancement is necessary for SL . Given the lack of time for this WI, we think this enhancement can be left to the next release.
RAN2 is proposed to postpone the consideration for any additional LCP restriction for very high priority/reliability SL traffic to the next release. 

Finally, one of the issues from previous discussion is the validity of SL type 1 CG in case of physical layer problems over Uu [3]. 
Agreements on exceptional TX resource pool and configured grant type: 
1: 	Beam failure in NR Uu is not considered as a use case for UE to use exceptional pool.
2:	The use cases for UE to apply exceptional pool include the following:
	- In NR RRC IDLE/INACTIVE, when cell reselection is performed but the UE does not have the sensing results for the target cell yet.
	- In NR RRC INACTIVE, when the UE initiates transition to CONNECTED mode and when mode2 TX resource pool is not configured (same as in NR IDLE).
	- When UE does not have sensing results due to a change in the TX pool, e.g. NW changes the TX resource pool (reconfiguration).
3:	It is supported that target cell provide configured sidelink grant type 1/2 in HO command. The UE starts configured SL grant type 1 once it is received.
4:	For mode-2 UE, TX resource configuration of the target cell is delivered via HO command, which is only valid for target cell.
5:	A mode-1 UE is allowed to continue using the configured SL grant type 1 when beam failure or physical layer problem in NR Uu occur. FFS how long the SL configured grant is considered valid.
6:	RAN2 wait for RAN1 progress to determine whether to apply separate exceptional pools for unicast and non-unicast traffic. 

For a mode 1 UE, it was already agreed that the UE will continue using the SL configured grant type 1 after beam failure occurs or a physical layer problem occurs over the Uu link. In that case, the outstanding issue is the validity for the SL configured grant. Firstly, we need to discuss what the UE behaviour is in case one of the above occurs. The UE will trigger beam failure recovery and/or connection re-establishment respectively and in both the above cases, it is important to note that there is a loss of synchronization between the UE and the gNB. Therefore, there is no reliable way for the gNB to release the SL configured grant during this time period. Therefore, it was agreed that since the gNB cannot reliably re-allocate the SL resources without releasing the grant, the UE can continue using the configured SL grant. Then the question that remains FFS is how long the UE can keep using this grant. In our view, there can be two scenarios which are applicable:
•	Upon expiration of the SL configured grant expiration timer
•	Upon the UE (re-)selecting to another cell

The first case is straight-forward since it implicitly means that once the grant expires, the gNB is free to allocate the SL resources to other UEs. However, it should be noted that this assumes that similar to the case of uplink, the relevant configuration for SL configured grant (type 1 and 2) would be provided by the gNB. In the case of uplink, the ConfiguredGrantConfig IE carries (among other relevant parameters,) the configured grant timer (in terms of multiples of periodicity). We expect similar configuration and in particular, similar timer for SL configured grant to be similarly defined and we can base the expiration of a given SL grant upon this timer. It is then up to the network to configure the SL grant expiration timer to determine UE behaviour. 
In case the UE is able to perform beam failure recovery or connection re-establishment, the network can then re-configure the SL grant to the UE as needed. However, if the UE re-selects to another cell, the SL grant should be released and no longer used by the UE. 

Similar to the case of UL, a configured grant timer shall be introduced corresponding to the SL configured grant. 
In case of beam failure or physical layer problem in NR Uu, the UE continues using the SL configured grant type 1 until one of the following occurs:
· Upon expiration of the SL CG timer
· Upon the UE (re-)selecting to another cell

[bookmark: _Toc13036427][bookmark: _Toc12266169]Conclusion
Based on the discussion in section 2, we make the following observations and proposals regarding the CG design for NR SL V2X operation:

1. [bookmark: _GoBack]Simultaneous type 1 and type 2 SL configured grants can be supported (similar to NR Uu). 
A new SL CG confirmation MAC CE shall be defined and used to reflect the confirmation of multiple Type 2 CGs. 
RAN2 is proposed to choose between the following options regarding CG confirmation MAC CE design
· Use a bitmap-based approach to indicate individual CG indices within the SL CG confirmation MAC CE
· Rely on IIoT discussion and decision and reuse for SL MAC CE design

Each SL CG configuration is always configured independently, as in Rel-15 LTE Uu. 
A single SL LCH can be mapped to multiple CG configurations. Multiple SL LCHs can also be mapped to a single CG configuration. 
RAN2 is proposed to postpone the consideration for any additional LCP restriction for very high priority/reliability SL traffic to the next release. 
Similar to the case of UL, a configured grant timer shall be introduced corresponding to the SL configured grant. 
In case of beam failure or physical layer problem in NR Uu, the UE continues using the SL configured grant type 1 until one of the following occurs:
· Upon expiration of the SL CG timer
· Upon the UE (re-)selecting to another cell
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