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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution, we discuss the impacts on LCP due to the introduction of disabled UL HARQ retransmission scheme, and propose related solutions to address the remain issues on this topic. 
2. Discussion
Based on the discussions in previous meetings, the key issue is whether a new LCP restriction needs to be introduced to associate the LCHs with UL HARQ retransmission schemes (i.e. disabling/enabling HARQ retransmission). The latest progress on this topic was as follows [1]:
Agreements online:
4. At least the following options for LCP in NTN are further studied: 1) allowedPHY-PriorityIndex is re-used; and 2) A new LCP restriction is introduced to map LCH to one or more HARQ process(es). FFS if HARQ processes can be classified as having retransmission “enabled” or “disabled” in this case.
With the FFS above, it can be seen that the reason why only the two candidate solutions, i.e. reusing directly allowedPHY-PriorityIndex and the mapping of LCH to HARQ process(es), were listed as above is that the need of the indication of UL HARQ retransmission schemes has still not been concluded yet in previous meetings and still needs more discussions. 
As pointed by our related contribution in [2], at least an indication of HARQ retransmission disabled/enabled is needed from the perspective of DRX timer handling (regardless of whether it is per HARQ process or per TB), so that the UE is aware of whether each UL grant on the corresponding HARQ process is with HARQ retransmission enabled or disabled. Since the indication of HARQ retransmission disabled/enabled will be needed anyway, the LCP restriction based on this indication, e.g. directly mapping LCHs mapped to the UL grants with enabled/disabled HARQ transmission, should also be taken into account.
Observation 1. As an indication of UL HARQ retransmission enabled/disabled for UL transmissions needs to be introduced for proper DRX timer handling, it is possible to introduce an LCH restriction based on this indication (e.g. indicating the applicable HARQ scheme mapped to each LCH) which needs to be investigated along with other solutions.  
Then, regarding whether to introduce a new LCP restriction and considering the situation in Observation 1, there are basically three alternatives as candidate solutions for the LCP restriction related to UL HARQ retransmission schemes. 
· Alt.1: Reusing the existing LCP restriction allowedPHY-PriorityIndex;
· Alt.2: A new LCP restriction which maps an LCH into HARQ process(es);
· Alt.3: A new LCP restriction indicating the UL HARQ scheme applicable to each LCH.   
Whereas there seems to be no objection on the need of an LCP restriction to sort out the LCHs whose data can be transmitted on the UL grants with different UL schemes, there were divergent views on whether directly reusing existing LCP restriction as in Alt.1 is feasible to reach this goal. From our perspective, the allowedPHY-PriorityIndex along with the priority index was introduced in the IIOT feature, and is mainly used for related prioritization operations in the PHY (e.g. transmission cancellation or transmission power reduction), among the overlapped PUCCH, PUSCH and/or related SL transmissions [3][4]. In any case, it was inherently not introduced to distinguish data that fits different HARQ transmission schemes. In addition, in case there are LCHs that need share the same priority index value but should be transmitted via different HARQ schemes, there should be a new LCH restriction introduced from another dimension anyway. 
To this end, we do not support to reuse the existing allowedPHY-PriorityIndex, and propose to introduce a new LCP restriction to sort out the data that is suitably transmitted via different HARQ transmission schemes.  
Proposal 1. Introduce a new LCP restriction for the mapping of LCH to HARQ transmission schemes. Do not reuse the allowedPHY-PriorityIndex which was introduced for other purposes in IIOT feature. 
Then, between Alt.2 and Alt.3, we have a slight preference on Alt.3 with the following reasons. For Alt. 2, since the indication of disabling/enabling HARQ retransmission needs to be introduced, this alternative is equivalent to associating an LCH to the HARQ process configured by the RRC with the HARQ transmission scheme that is proper to serve the corresponding data (e.g. serving LCHs with long delay and high reliability requirements with HARQ enabled, but those with short delay and low reliability requirements with HARQ disabled).  Then, here comes the problem in the case that all the HARQ process(es) associated with certain LCH(s) are currently fully occupied and there is still available data of these LCH(s) in the buffer for further transmission: in this case, the gNB cannot directly schedule the data of these LCH(s) on the other unassociated HARQ processes (with a mismatching HARQ retransmissions scheme), even if those HARQ processes are now unused[footnoteRef:1], and it has to wait for the end of the transmissions on the HARQ process(es) associated with these LCH(s) and/or reconfigures the mapping between LCHs and HARQ processes with long delay.  This typically means that the HARQ stalling issue still remains in some cases for Alt.2, resulting from the inflexibility of the semi-static configuration by RRC at a per HAQR process level. [1:  For instance, if some LCHs are associated with HARQ processes A, B, C which are now all occupied with transmissions not having finished, the gNB cannot further schedule UL grants directly onto HARQ processes D, E, F that are not associated to these LCHs, even if there is still new data waiting for transmissions in these LCHs.] 

[bookmark: _GoBack]By contrast, Alt.3 above does not suffer from the same problem as Alt.2, as it can realize the association of LCH and proper HARQ retransmission scheme at a per TB level. Basically, the gNB is able to schedule a UL grant with a HARQ retransmission scheme matching the available data of specific LCH(s), and associate the transmission to any HARQ process as decided by the gNB. When the UE receives the DCI scheduling an UL grant, indicating also whether UL HARQ is enabled or disabled for the corresponding transmission, it multiplexes the data of the LCH(s) with the matching HARQ retransmission scheme into this UL grant for transmission. Also note that in Rel-16 NR SL, there has already been a similar LCP restriction introduced. Although that LCP restriction indicates whether an SL LCH matches an SL grant with HARQ feedback enabled or disabled, the situation at the TX UE side is that in the case of SL HAQR feedback disabled, the gNB will not get information from the TX UE on whether previous SL transmission succeeded or not, and is thus unable to schedule retransmission grant based on this result, and this is logically the same as the situation we are facing here for the UL HARQ disabled mechanism. Therefore, the logic of such Rel-16 NR SL LCP restriction (i.e. per LCH applicable HAQR scheme configuration) can be reused here. 
Based on the above comparison, we propose to adopt Alt.3 as the new LCP restriction with the following proposals. 
An LCP restriction that indicates the applicable HARQ retransmission scheme per LCH (i.e. disabled HARQ retransmission or enabled HARQ retransmission) is introduced.
An indication of the HARQ retransmission scheme used for an UL grant is included in DCI, and the UE only multiplexes the data of the LCH(s) with the matching HARQ retransmission scheme into this UL grant. 
3. Conclusion
In this paper, the impact on LCP due to the introduction of disabled UL HARQ retransmission is discussed. Observations and proposals of this paper are listed as follows:
Observation 1. As an indication of UL HARQ retransmission enabled/disabled for UL transmissions needs to be introduced for proper DRX timer handling, it is possible to introduce an LCH restriction based on this indication (e.g. indicating the applicable HARQ scheme mapped to each LCH) which needs to be investigated along with other solutions.  
1. Introduce a new LCP restriction for the mapping of LCH to HARQ transmission schemes. Do not reuse the allowedPHY-PriorityIndex which was introduced for other purposes in IIOT feature. 
An LCP restriction that indicates the applicable HARQ retransmission scheme per LCH (i.e. disabled HARQ retransmission or enabled HARQ retransmission) is introduced.
An indication of the HARQ retransmission scheme used for an UL grant is included in DCI, and the UE only multiplexes the data of the LCH(s) with the matching HARQ retransmission scheme into this UL grant. 
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