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Introduction
During previous RAN4 meetings, it was decided to create requirements relating to slot aggregation and type B operation with fewer symbols. Most of the parameters for the requirements have been agreed in [1]. In this contribution, we discuss the remaining open issues and provide results.
Slot aggregation
For the slot aggregation requirement, the remaining outstanding issue is the aggregation level for SCS 15kHz. Options and n2 and n8.
The agreed TDD pattern for the 15kHz SCS does not contain 2 consecutive UL slots, and so together with the agreed TDD pattern n2 implies no aggregation. Aggregation could be achieved by selecting an alternative DL/UL pattern.
If n8 is selected, then within the 8 DL/S/UL consecutive slots there will be 2 UL slots, and hence the aggregation level is effectively 2 because the DL and S slots are skipped as shown in Figure 1 below.
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[bookmark: _Ref37280044]Figure 1 PUSCH slot aggregation of AF =8 for TDD pattern 3D1S1U 

In our opinion, it should not be ruled out that slot aggregation is deployed in some instances in systems operating the 15kHz SCS. These systems may not be TDD systems. Although the slot pattern may be FDD or some other TDD pattern, we believe that testing with n8 and the agreed TDD pattern is sufficiently representative of aggregation and exercises the combining algorithms. Thus, using n8 will achieve a representative requirement.
Passing the requirement with the 30kHz SCS also exercises the combining algorithms, and hence for testing it is sufficient to have an applicability rule stating that the aggregation requirement need only be met with one SCS.
 Figure 2 provides simulation results for the slot aggregation scenarios.
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[bookmark: _Ref40356283]Figure 2 BLER vs SNR for PUSCH type B Non slot
As shown in the simulation results below, the performance is the very similar in both type-A and type-B cases.
Table 1 shows SNR results for the 1% requirement point.
	
	40MHz/SCS30/106prbs/type A& type B
	10MHz/SCS15/52prbs/type A& type B

	Ideal SNR at 1% BLER
	-10.8
	-12.4



Type B mapping with reduced symbols
For the low latency requirement, the main outstanding issue is the number of symbols; 4 or 7 or both 4 and 7 are options. Our preference is for a requirement based on 7 symbols, however we show simulation results for both cases and welcome further discussion.
The requirement metric is 70% throughput or 30% BLER. These two formulations are equivalent and the difference is merely related to how the requirement is expressed. Our preference is to formulate the requirement as a BLER. The reasoning is:
· eMBB requirements use HARQ and for eMBB, a key metric is how much throughput is achieved
· In this scenario, there is no HARQ and the metric is related to whether small latency sensitive payloads can be delivered within the implementation margin or not as opposed to maximizing throughput.
In the simulations below, we highlight performance at 30%, 10% and 1% BLER. The reason is that with 30% BLER, the performance is not so differentiated. However, we recognize that 30% BLER has already been agreed.
Simulation results for type B Non slot BLER vs SNR are presented in Figure 3 below and summarized in Table 2 below.
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[bookmark: _Ref40356243]Figure 3 BLER vs SNR for PUSCH type B Non slot

	
	BLER
	40MHz/SCS30/106prbs
	10MHz/SCS15/52prbs
	40MHz/SCS30/106prbs
	10MHz/SCS15/52prbs

	
	
	4 symbols
	7 symbols

	Ideal SNR
	30% 
	-7.2
	-6.9
	-7.5
	-7.5

	
	10%
	-5.95
	-5.5
	-6.17
	-6.15

	
	1% 
	-4.2
	-3.4
	-4.36
	-4.2


[bookmark: _Ref40357289][bookmark: _GoBack]
Table 2 shows Non slot SNR results for the 30%, 10% and 1% requirement point.

Conclusion
Proposal 1: Adopt n8 for 15kHz SCS and slot aggregation
Proposal 2: Include an applicability rule for slot aggregation such that only 1 SCS is tested
Proposal 3: Adopt 7os for the low latency requirement
Proposal 4: Adopt the term 30% BLER for the requirement metric. (Double check that 30% is preferred as the operating point)
Proposal 5: Take the results presented for slot aggregation and reduced symbols into account for setting requirements.
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