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1	Introduction
During the RAN2#107 meeting, the following was agreed with respect to enhancing LCP restrictions:
	Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.
LCP restriction enhancements for DG to take into account reliability is needed, details FFS. 



This contribution discusses further how restrictive mapping is achieved and how reliability can be taken in LCP restrictions for dynamic grant.
2	Restrictive LCH to CG mapping
The restrictive LCH to CG mapping allows mapping a certain LCH to a specific CG configuration. There are still certain details to be solved for how the mapping is realized:
· Whether multiple LCHs can be mapped to the same CG.
· Whether a single LCH can be mapped to multiple CGs.
· Whether a restrictive mapping means certain LCHs have priority to use the CG or do they have an exclusive right to use the CG. 
We think that the answer to the first two questions should be positive, i.e. M-N mapping between CGs and LCHs should be supported as it provides the most flexibility to multiplex different LCHs on CG configurations and may also be required in case a certain LCH / TSN flow is served by multiple CG configurations in order to support traffic periodicities of non-integer multiple of CG periodicity or lower latency for initial transmission of aperiodic URLLC data.
Proposal 1: Support M-N mapping between LCHs and CG configurations for restrictive LCP restrictions.
This can be, e.g. achieved by introducing a new field in the LogicalChannelConfig IE with a list of CG configuration indices this LCH is allowed to use.
Another question is whether other LCHs, not mapped to a certain CG, should be allowed to use the CG in case there is still space in the grant after all data from directly mapped LCHs was already fetched. This approach is slightly more complex from specifications and implementation point of view as compared to restrictions where only specific LCHs are allowed to use a CG configuration, but at the same time it is more resource efficient. One could argue that the configured grant’s TBS will not always be accurately tailored for the amount of data expected from the LCH as the gNB might need to overprovision a bit, e.g. to account for the possibility of MAC CEs being included in the MAC PDU. On the other hand, the situations of resource wastage could be ameliorated with the other approach if mapping multiple LCHs into a single CG is allowed, or conversely allowing the same LCH to be mapped to multiple CGs (e.g. introduce LCH mapping restriction based on a list of allowed CG configurations). Indeed, even with such setup we may have resource wastage situations where only one of the LCHs allowed to use this CG has data in the queue, while the buffer of other LCHs are empty, but it should be a corner case that does not justify the need of such specification complexity at least in Rel-16. Based on this, we think this optimization is not required and only LCHs explicitly mapped to a CG configuration should be allowed to use it. The mapping can be configured inside LCH configuration similarly as with the current LCP restrictions.
Proposal 2: Provide list of CG configurations LCH is allowed to use in the LCH configuration. Only LCHs mapped to a certain CG configuration can utilise it.
3	LCP restrictions for reliability
During the previous meetings, several ways of taking reliability into account for LCP restrictions were proposed, e.g. based on maxMCS, repetitions number or by usage of MCS-C-RNTI. However, it is unclear for any of these options how it would translate into better reliability:
· Low MCS can be used for eMBB traffic for a UE in bad radio conditions and hence it is not strictly coupled with high reliability. Allowing eMBB traffic only on high MCS would lead to a significant quality drop in the system.
· Higher repetitions number may not always be configured for URLLC traffic, e.g. if the UE is in good radio conditions the repetitions number may be set to lower value than for a UE in bad radio conditions and it would be detrimental for resource efficiency to always force a certain repetitions number to be used in the grant for certain LCH. Furthermore, some URLLC services may allow only for a small or no repetitions number due to their tight latency requirement.
· Even for URLLC traffic, MCS-C-RNTI usage is occasional and it is a common case for URLLC traffic to use traditional MCS tables as they provide better resource efficiency in good radio conditions. Similarly, as for other parameters, forcing URLLC service to always MCS-C-RNTI would have a very bad impact on overall system efficiency.
To sum up, achieving the same reliability target is possible with different grant characteristics depending on the UE’s radio conditions or network load and the proposed parameters would significantly decrease the scheduler flexibility. At the same time, neither of the newly proposed restrictions allows ensuring higher reliability for URLLC data while it may badly impact other traffic and lead to decreased resource and overall system efficiency. 
Observation 1: Introducing LCP restrictions based on maxMCS, repetitions number or by usage of MCS-C-RNTI does not help in achieving higher reliability for the URLLC traffic. Conversely, it may badly impact other traffic and lead to decreased resource and overall system efficiency.
Proposal 3: Do not extend LCP restrictions with additional parameters such as maxMCS, repetitions number or usage of MCS-C-RNTI.
An alternative way of taking reliability into account in the LCP restrictions would be by using an explicit ‘high priority traffic only’ indication in the dynamic grant for PUSCH. Such indication could be included in the DCI while RRC configuration would provide information on whether a certain LCH can utilize a grant with such indication. For dynamic grants an explicit indication from gNB would have much more bearing and would be more reliable and flexible than any of the parameters proposed above. gNB has the most recent information about UE’s channel based on measurement/CSI reports and hence it is in the best position to decide what the parameters of the grant should be to achieve a certain level of reliability. With dynamic indication those parameters may be changed dynamically depending on the current needs while still ensuring that a certain grant is only used by high priority traffic if needed.
Proposal 4: Introduce new LCP restriction in the following way:
· DCI scheduling PUSCH may include a “high priority” indication
· LCH configuration in RRC contains information on whether the LCH can utilize grant with “high priority” indication or not
Since this approach requires DCI extensions, we would have to send an LS to RAN1 to check the feasibility of such enhancement.
Proposal 5: Send an LS to RAN1 asking for feasibility of the “high priority” indication in DCI.
4	Summary
In this paper a topic of LCP restrictions was discussed. The following is observed and proposed:
Observation 1: Introducing LCP restrictions based on maxMCS, repetitions number or by usage of MCS-C-RNTI does not help in achieving higher reliability for the URLLC traffic. Conversely, it may badly impact other traffic and lead to decreased resource and overall system efficiency.
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