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1. [bookmark: _Ref3212576]Introduction
As described in the conclusions of TR 38.825, multiple active configurations of configured grant is a recommended enhancement to satisfy QoS for wireless Ethernet when 5G network serves TSN traffic.
Based on analysis of TSN traffic characteristics, the following enhancements are recommended for specification:
-	Support of provisioning, from Core Network to RAN, of TSN traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL).
-	Support for multiple simultaneous active CG and SPS configurations for a given BWP of a UE.
-	Support for shorter SPS periodicities than the existing ones

In addition, in the agreed RAN1-lead WI on eURLLC ‎[1], it is mentioned to support this feature. 
· [bookmark: OLE_LINK17][bookmark: OLE_LINK2]Specification of enhanced UL configured grant transmission [RAN1, RAN2]
· Multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell 
· [bookmark: OLE_LINK14][bookmark: OLE_LINK15]Note: V2X use cases are also considered 

In this paper, we discuss the necessary features to support multiple configured grant configuration, while the other papers [3][4] discuss further impacts on MAC and relevant enhancements.
1. Discussion
[bookmark: _Hlk535752074]For handling of TSN traffic, which can be characterized as periodic with a rather static (small) packet size, as well as with the requirement of deterministic latency, UL configured grant can be considered for providing fast and reliable (by more re-transmission opportunities) transmission in the uplink. 
In TS 22.104, use-cases and their specific requirements are defined for the category of periodic deterministic communication. Therein, a transmission occurs every transfer interval with example intervals of 0.5ms, 1ms, 2ms, or 10-100ms. Determinism is achieved by fulfilling the stringent requirement on timeliness and availability, i.e. successful transmission of the packet data must be achieved. Packet sizes of for example 20, 40, 50 bytes are considered. Reliability and latency targets can also be different between multiple categories of TSN traffic. 
In the following, we describe our view on activation of multiple configurations Configured Grant (CG) in a BWP, We also touch on some other issues that are related to RAN1 discussion.

Multiple UL CG configurations
As described above, multiple TSN traffic streams have various characteristics in term of packet size, periodicity, targeted latency, and reliability. Due to such heterogeneity in traffic characteristics, and as discussed in ‎[2], it is more efficient and realistic to support multiple TSN streams using multiple configurations configured grant in one BWP. 
1. [bookmark: _Toc4585037][bookmark: _Toc4427946][bookmark: _Toc4427975][bookmark: _Toc4428004][bookmark: _Toc4496634][bookmark: _Toc4603195][bookmark: _Toc4603645][bookmark: _Toc4603679][bookmark: _Toc4604493][bookmark: _Toc4604667][bookmark: _Toc4673286][bookmark: _Toc4673309][bookmark: _Toc4701026]Support multiple simultaneously active configured grant configurations in one BWP.
Recall that there are differences in the signalling for Type1 and Type2 (e.g., using RRC and DCI, respectively for activation/de-activation).  Both configuration types might need to be re-configured. However, the temporal feature of the control signals differs between Type1 (slower) and Type2 (faster). Therefore, having both Type1 and Type2 simultaneous active in one cell might result in some unexpected conflicts. Since these two types target for different services, we do not see any benefits of mixing these two types together, and thus propose 
1. [bookmark: _Toc4585038][bookmark: _Toc4603196][bookmark: _Toc4603646][bookmark: _Toc4603680][bookmark: _Toc4604494][bookmark: _Toc4604668][bookmark: _Toc4673287][bookmark: _Toc4673310][bookmark: _Toc4701027]Configured grant Type1 and Type2 cannot be simultaneously active in one BWP.
Considering the temporal characteristics differences between two TSN streams, i.e., starting time, periodicity, and targeted delivery latency, different configuration, activation, or deactivation occasions might be needed for different streams. Hence it is beneficial to enable independent operations (activation or deactivation, etc.) for each UL CG configuration. 
[bookmark: _Toc4585039][bookmark: _Toc4603197][bookmark: _Toc4603647][bookmark: _Toc4603681][bookmark: _Toc4604495][bookmark: _Toc4604669][bookmark: _Toc4673288][bookmark: _Toc4673311][bookmark: _Toc4701028]Support independent activation/de-activation of each configuration.

Configurations Details
In the following, we discuss questions related to the RRC configuration of the enhanced UL CG operation. 
One open issue is on the maximum number of active UL CG configurations in a BWP. This number depends on several parameters, e.g., UL/DL traffic load, CG periodicity, latency target, etc. The number of UL SPS configurations in LTE is eight equals to the maximum number of HARQ processes. In line with this reasoning, given that the maximum number of HARQ processes in NR is 16, the maximum configurations can be 16. 
Additionally, given that there may be several configurable duplication DRBs, it is logical to assume that number of configurations should be as large as possible to accommodate those.

[bookmark: _Toc3299691][bookmark: _Toc3301506][bookmark: _Toc4427949][bookmark: _Toc4427978][bookmark: _Toc4428007][bookmark: _Toc4496637][bookmark: _Toc4585042][bookmark: _Toc4603200][bookmark: _Toc4603648][bookmark: _Toc4603682][bookmark: _Toc4604496][bookmark: _Toc4604670][bookmark: _Toc4673289][bookmark: _Toc4673312][bookmark: _Toc4701029]Maximum number of simultaneously active configured grant configurations is 16.

Since there are multiple configurated grant configurations, a straightforward follow-up question is whether some RRC parameters can be made applicable to all configurations, and thus saving signalling overhead by transmitting only once rather than transmitting per each configuration. However, this obviously introduces restrictions since gNB cannot configure different parameters for different configurations. 
Multiple configured grant configurations can also be used to support traffic flows with different QoS, not necessarily for TSN flows. Examples include configured grant for quick uplink access, for V2X use cases and for VoIP. 
Additionally, the configuration index should be added to differentiate individual configuration. Since we do not see any motivation for this unnecessary restriction, we propose that the parameters in the current single UL CG configuration are also configurable per configuration:
[bookmark: _Toc3299692][bookmark: _Toc3301507][bookmark: _Toc4427950][bookmark: _Toc4427979][bookmark: _Toc4428008][bookmark: _Toc4496638][bookmark: _Toc4585043][bookmark: _Toc4603201][bookmark: _Toc4603649][bookmark: _Toc4603683][bookmark: _Toc4604497][bookmark: _Toc4604671][bookmark: _Toc4673290][bookmark: _Toc4673313][bookmark: _Toc4701030]In addition to CG-index, parameters in the Rel-15 single UL CG configuration are also configurable per configuration.

RAN1 aspects of multiple configurations
For configured grant Type 2, RAN1 is responsible for specifying activation/deactivation DCI in PDCCH scrambled with CS-RNTI. Activation DCI is also used to re-configure parameters. For multiple configured grants, the configuration index must be sent in the DCI so that UE knows which configured grant this DCI refers to. Such an issue is, however, better handled in RAN1. 
1. [bookmark: _Toc4427954][bookmark: _Toc4427983][bookmark: _Toc4428012][bookmark: _Toc4496642][bookmark: _Toc4585047][bookmark: _Toc4603202][bookmark: _Toc4603650][bookmark: _Toc4603684][bookmark: _Toc4604498][bookmark: _Toc4604672][bookmark: _Toc4673291][bookmark: _Toc4673314][bookmark: _Toc4701031]RAN1 should study details on activation/deactivation DCIs related with configured grant Type 2 in the case of multiple configured grant configurations.

[bookmark: _Toc3299690][bookmark: _Toc3301505][bookmark: _Toc4427955][bookmark: _Toc4427984][bookmark: _Toc4428013][bookmark: _Toc4496643][bookmark: _Toc4585048][bookmark: _Toc4603203][bookmark: _Toc4603651][bookmark: _Toc4603685][bookmark: _Toc4604499][bookmark: _Toc4604673][bookmark: _Toc4673292][bookmark: _Toc4673315][bookmark: _Toc4701032]Send an LS to RAN1 to inform them the above proposals (if agreed).  

1. Conclusion
[bookmark: _Toc528850436][bookmark: _Toc528850447][bookmark: _Toc528850496][bookmark: _Toc528850518][bookmark: _Toc528853699][bookmark: _Toc785813]Based on the discussion above, we propose the following:
[bookmark: _GoBack]Proposal 1	Support multiple simultaneously active configured grant configurations in one BWP.
Proposal 2	Configured grant Type1 and Type2 cannot be simultaneously active in one BWP.
Proposal 3	Support independent activation/de-activation of each configuration.
Proposal 4	Maximum number of simultaneously active configured grant configurations is 16.
Proposal 5	In addition to CG-index, parameters in the Rel-15 single UL CG configuration are also configurable per configuration.
Proposal 6	RAN1 should study details on activation/deactivation DCIs related with configured grant Type 2 in the case of multiple configured grant configurations.
Proposal 7	Send an LS to RAN1 to inform them the above proposals (if agreed).
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