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1
Introduction
In NR-AD Hoc, Spokane meeting RAN2 decided to leave the topic of HARQ re-transmissions across different Numerologies to RAN1. The following decisions were taken in RAN2:
	Agreements
1: a single logical channel can be mapped to one or more numerology/TTI duration. 

2: ARQ can be performed on any numerologies/TTI lengths that the LCH is mapped to. 

3: The RLC configuration is per logical channel without dependency on numerology/TTI length.

4: Logical channel to numerology/TTI length mapping can be reconfigured via RRC reconfiguration.

5: RAN2 will leave RAN1 to decide whether HARQ retransmission can be performed across different numerologies and/or TTI durations. 

6: wait for more details from RAN1 to decide whether HARQ configuration, if any, needs to be numerology/TTI duration specific.

7: a single MAC entity can support one or more numerology/TTI durations. 

8: LCP takes into account the mapping of logical channel to one or more numerology/TTI duration. Details of LCP will be discussed in the WI phase


This paper intends to introduce this issue in RAN1.
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Discussion
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Figure 1: LCID1 can be mapped to Num. A or B but LCID2 can only be mapped to Num. A i.e. not to Num. B
If a MAC TB contains RLC PDUs from both LCID1 and 2 and is then transmitted by the UE based  on a grant applicable to Numerology A, what happens later if a HARQ re-tx opportunity is available on numerology B? 

Since HARQ entity knows for an Asynchronous HARQ (re)transmission which HARQ process-id does the grant apply to, it can also judge if one of the RLC PDU/ PDU-segment comprised in the MAC TB is not allowed to be transmitted on Numerology (B). Therefore, the HARQ entity has following choices:
a) The grant is not used; or,
b) The TB is sent (eNB grant is honoured) on Numerology B
The option a) is obviously wasteful and complicates the situation in view of the maximum re-tx counter, HARQ decoding complexity and would require the HARQ process to remember the result of LCP. 
If option b) is applied, then the mapping of Logical channel (a service) to certain Numerologies would mean that the said Numerologies are ‘preferred’ but the UE is not prohibited from mapping RLC PDUs to not-preferred Numerologies for HARQ re-transmissions. In this option, some data may end up in not-preferred Numerology since the gNB can’t be sure (until the HARQ reception is successful) which logical channels are part of this MAC TB since gNB is not aware of UE’s instant buffer status.
However, since gNB is aware of the QOS/ latency requirements of all the bearer(s) and the LCH to Numerology mapping, at least from the scheduling freedom perspective it should be possible for it to send the re-transmission grant on a different Numerology which will respect the QOS/ latency. 
Proposal 1: 
· RAN1 should consider the following aspect (in addition to other factors) during discussion on whether UL HARQ retransmissions across different numerologies and/or TTI durations are supported.
· The ability of the network to provide HARQ re-transmission grant on a different numerology (than initial transmission) while ensuring that the QOS requirement for all possible Logical channels that might be inside the MAC TB in transmission are  still respected. 
3
Conclusion
This paper discusses the issue of HARQ re-transmissions across multiple numerologies and proposes the following:
Proposal 1: 

· RAN1 should consider the following aspect (in addition to other factors) during discussion on whether UL HARQ retransmissions across different numerologies and/or TTI durations are supported.
· The ability of the network to provide HARQ re-transmission grant on a different numerology (than initial transmission) while ensuring that the QOS requirement for all possible Logical channels that might be inside the MAC TB in transmission are  still respected. 
Finally, we also propose that RAN1 send LS to RAN2 after taking a decision on whether HARQ retransmission can be performed across different numerologies and/or TTI durations.
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