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1 Introduction
During the RAN #78 meeting, the following was endorsed [1]:
	· Initial Access-related: If X is not supported, then initial access may have interoperability issues on day 1

· Forward compatibility-related: If X is not supported then, even though it is not a problem on day 1, it may not be feasible to operate X later on due to legacy devices not supporting X, causing:

· 
a) lack of compatibility between initial and later deployment configurations, or 

· 
b) severe system level performance degradation or restriction in later deployment configurations 
(i.e. the gains expected from X cannot be achieved due to lack of legacy device support)

· It is requested for RAN1 and RAN2 to take into account particularly the “Forwards compatibility-related” issue […] in addition to “initial access-related” issue when recommending whether a feature/parameter configuration should be mandatory or optional

· For all features and parameter configurations (independent of whether they are made mandatory or optional) it is requested for RAN1 and RAN2 to highlight whether the “initial access-related” issue or “forwards compatibility-related” issue would be applicable – as this would help RAN plenary final decision-making.


In this contribution, we present our view on some of the UE features we believe should be mandatory from the onset.
2 On mandatory and optional UE features
2.1 Mandatory support of PDSCH mapping type B
At the RAN1 AH#3 meeting, it was agreed that RMSI and broadcast OSI can be delivered using mini-slot transmissions. Hence, mini-slots have to be supported by all UEs for the network to be allowed to use mini-slots for RMSI delivery as UEs cannot indicate support thereof prior to initiating a random access procedure which itself requires decoding of the RMSI. 

But also for unicast transmissions, mini-slots are a crucial NR feature that ought to be supported by all UEs. For example, NR cannot be deployed using 30kHz subcarrier spacing in spectrum that overlaps with LTE and even for 15kHz subcarrier spacing, mini-slots may be beneficial. Moreover, mini-slots are a crucial tool for forward compatibility and for aligning the PDSCH duration with SS block transmissions—with the same or different numerology—in order to allow FDM of SS block transmissions and PDSCH transmissions, especially if TxRPs use beam-sweeping (e.g., above 6GHz), which is fundamental for efficient resource reuse, particularly to allow FDM across CCs in case of intra-band CA where the same RF hardware is used for more than one CC. In light of these use cases, we believe that it is of utmost importance that all UEs in Rel. 15 support at least some mini-slot lengths. 

However, it is very likely that not all UEs in Release 15 will support all the above use cases. Especially mini-slots that are scheduled in the middle of a slot are demanding on the UE as it needs to monitor for PDCCH transmissions scheduling mini-slot based data transmissions more frequently thereby increasing the computational load and power drain. Hence, we propose that at least for some UEs only a single mini-slot per slot is supported the reason being that the HARQ feedback mechanism used for slot based transmissions could be reused for mini-slots. Given the variable length of mini-slots, which may be significantly smaller than regular slots, it is of course possible that multiple mini-slots could be scheduled within the time duration of a regular slot and from the network point of view, there is no restriction on the number of mini-slots per slot. Moreover, by ensuring that in any given slot the UE can be scheduled for a slot based transmission or up to one mini-slot based transmission we ensure that the UE can re-use its HARQ processes seamlessly across slot based and mini-slot based transmissions and does not require more HARQ processes for supporting mini-slot based transmissions.

For the HARQ ACK/NACK feedback mechanism, we propose to use the same design as is used for slot based transmissions. In NR, the HARQ feedback duration can be UE specific and semi-statically configured depending on various factors such as UE capability, slot length etc. If we ensure that for a given UE only one slot based or mini-slot based transmission can happen in a given slot then we can use the existing HARQ interlace as proposed for slot based transmissions as shown in Figure 1. In this figure, we show that both slot based and mini-slot based transmissions use the same HARQ interlace, e.g., two slots. 

Proposal 1: 

· All Rel. 15 UEs support mini-slot based scheduling with the following limitations:

· At least in bands above 6 GHz

· At least in bands relevant to LTE-NR coexistence

· At least mini-slot lengths of {2,4} OFDM symbols

· Except for RMSI, OSI, paging, and RACH procedure
· At least for 14-symbol CORESET monitoring periodicity 

· Some UEs support at most one mini-slot based allocation (PDSCH mapping type B) per slot 

· If these UEs are scheduled for a slot based transmission (PDSCH mapping type A) they cannot be scheduled for a mini-slot based transmission (PDSCH mapping type B) in the same slot in the same transmission direction

· If these UEs are not scheduled for a slot based transmission (PDSCH mapping type A), they can be scheduled for up to one mini-slot based transmission (PDSCH mapping type B) in the same transmission direction

· At least for these UEs, both mini-slot based (PDSCH mapping type B) and slot based (PDSCH mapping type A) transmissions use the same HARQ mechanism

· Note: there is no restriction on the number of mini-slots scheduled per slot from the network perspective

· For RMSI, OSI, paging, and RACH procedure, some UEs support at most one mini-slot based allocation per slot (PDSCH mapping type B)
                                  [image: image1.png]ACK/NACK

Slot Based

“ ACK/NACK

ACK/NACK

Mini Slot Based





Figure 1: Slot based and mini-slot based

3 Conclusion

In this contribution, we presented our view on some of the UE features we believe should be mandatory from the onset. The following is proposed: 
Proposal 1: 

· All Rel. 15 UEs support mini-slot based scheduling with the following limitations:

· At least in bands above 6 GHz

· At least in bands relevant to LTE-NR coexistence

· At least mini-slot lengths of {2,4} OFDM symbols

· Except for RMSI, OSI, paging, and RACH procedure
· At least for 14-symbol CORESET monitoring periodicity 

· Some UEs support at most one mini-slot based allocation (PDSCH mapping type B) per slot 

· If these UEs are scheduled for a slot based transmission (PDSCH mapping type A) they cannot be scheduled for a mini-slot based transmission (PDSCH mapping type B) in the same slot in the same transmission direction

· If these UEs are not scheduled for a slot based transmission (PDSCH mapping type A), they can be scheduled for up to one mini-slot based transmission (PDSCH mapping type B) in the same transmission direction

· At least for these UEs, both mini-slot based (PDSCH mapping type B) and slot based (PDSCH mapping type A) transmissions use the same HARQ mechanism

· Note: there is no restriction on the number of mini-slots scheduled per slot from the network perspective

· For RMSI, OSI, paging, and RACH procedure, some UEs support at most one mini-slot based allocation per slot (PDSCH mapping type B)
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