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Introduction
During RAN4#96-e, a number of agreements were made with respect to parameters for FR2 for the high reliability and low latency requirements. For FR1, all parameters are agreed but a couple of peripheral issues remain.
In this contribution we present our views on the remaining parameters and issues
High reliability requirement
FR2
For FR2, many parameters were agreed for the high reliability requirement, but a few things remain.

TDD pattern and aggregation factor:
For the TDD pattern, options include DDDSU and DSUU. For the aggregation factor, n2 and n8 are considered. The intention is to include 2 aggregated slots with all proposals:
· For DSUU, aggregation factor 2 is applied and the 2 consecutive UL slots are aggregated
· For DDDSU, n8 is applied. There are 2 UL slots separated by DL and S slots that are aggregated which results in 2 non-consecutive aggregated UL slots.
Although the aggregation is continuous for the first option and non-continuous for the second option, [1] indicates that there is no difference in SNR between the two. Thus, we propose that the standard practice can be adopted; requirements are specified using DDDSU (as is the case for other demodulation requirements), but a note is added that the performance when 2 slots are aggregated is expected not to differ for different TDD patterns, even though a different aggregation factor may need to be configured to achieve the 2 slots aggregation.
Proposal 1: Define the FR2 high reliability requirement using DDDSU and n8. Note that the same requirement is applicable for any TDD pattern where 2 UL slots are aggregated.

Channel model
The MCS for the high reliability requirement is QPSK. For other FR2 requirements with QPSK, the TDLA30-300 channel is applied. It was argued during the meeting that TDLA30-75 is more realistic. Our understanding is that either channel is suitable for assessing the slot aggregation demodulation performance. Results are presented in [1] for both cases.

DM-RS
Proposals were made to consider either 1+1 or both 1+1 and 1+0 DM-RS. We do not see any difference in performance between these options. We prefer to define a requirement with only one DM-RS and propose 1+1 to align to other requirements.
Proposal 2: Apply DM-RS 1+1 for the FR2 high reliability requirement

FR1
For FR1, all parameters are defined. However, a couple of peripheral issues remain.
A first issue is how to describe the relationship between the requirement and the test configuration for the 15kHz SCS aggregation requirement. The issue is essentially one of wording. Two options were proposed for the wording:
· Option 1: The requirement with PUSCH aggregation level n8 for TDD with 15 kHz SCS can be applied with FDD or TDD 30 kHz SCS with PUSCH aggregation level n2.
· [bookmark: _Hlk52125734]Option 2: The requirements for PUSCH with aggregation for 15kHz can be tested either by configuring n8 and the DDDSU TDD pattern or by configuring FDD with aggregation level n2.
Our preference is option 2. The reason is that option 1 appears to mix the 15k SCS n8 requirement with 30kHz SCS. This is not the intention; the intention is to state that the requirement can be tested with either DDDSU TDD or FDD with a 15kHz SCS in both cases.
Proposal 3: Adopt the following wording for the 15kHz aggregation requirement for FR1: The requirements for PUSCH with aggregation for 15kHz can be tested either by configuring n8 and the DDDSU TDD pattern or by configuring FDD with aggregation level n2.
Low latency
FR2
For FR2, most things were agreed but a few issues remain.

MCS and number of symbols:
Three proposals were made for the number of symbols, which are related to the MCS:
· 7 symbols, MCS5
· 4 symbols, MCS5
· 2 symbols, MCS10
We propose that either 2 or 4 symbols are adopted for the requirement. Results for all of the possibilities are presented in [1].
Proposal 4: For the FR2 low latency requirement, assume (2 symbols, MC10) or (4 symbols, MCS5)

DM-RS
Proposals for DM-RS are 1+0, 1+1 or both 1+0 and 1+1. Considering the proposal 4 above, if 2 or 4 symbols are adopted then a single DM-RS is needed.
Proposal 5: For 2 or 4 symbols, assume single DM-RS for FR2 low latency requirement


Other requirements
During RAN4#96-e, there was some discussion on whether to define requirements for new RAN1 functionality defined in Rel16, in particular for inter-UE multiplexing and PUSCH repetition type B. Also included in Rel-16 is multiple PUCCH per slot.
For multiple PUCCH per slot, there is no new PUCCH format, even if PUCCH is transmitted more than once in the slot. 
Inter UE multiplexing covers the case in which, in the uplink a UE begins transmission of eMBB and then during the same slot, a URLLC UE has a latency critical transmission that cannot wait until the end of the grant to the eMBB UE. There are two solutions:
· Power based multiplexing: In this case, if a URLLC UE should transmit whilst there is an ongoing transmission from an eMBB UE then the URLLC UE transmits with boosted power. The gNB may receive the URLLC UE or both of the UEs. In principle, the SNR vs BLER/throughput performance for the URLLC UE should not differ from the existing cases; the presence of the eMBB UE just decreases the SNR. This does not necessitate the need for a new demodulation requirement. The performance with power-based pre-emption could be further increased with a more advanced receiver (such as IRC), but this is generally true and should be considered separately.
· Cancellation indication. In this case, the eMBB UE receives an indication that part of the resources previously allocated to the PUSCH are cancelled and ceases to transmit the PUSCH. Unlike UE pre-emption, the BS is fully in control of both sending the cancellation indication and the receiver. In principle, the ability of the receiver to not receive the eMBB UE transmission could be subject to a requirement, but we believe the need is marginal. The BS in general needs to adapt the receiver to receive when UEs are scheduled and not receive from UEs that are not scheduled, and cancellation is only a minor variation to this principle.
Regarding PUSCH repetition type B; this is related to repetition across slot boundaries. It is not expected that the demodulation performance would differ from repetition type A. In our understanding, passing a demodulation requirement based on repetition type A is sufficient, as long as there is not any need to support type B only (and not type A)
With these considerations in mind, we do not see any need to consider further BS requirements relating to rel-16 functionality, since the demodulation aspects are already covered with existing requirements.

Proposal 6: Do not create further BS requirements for Rel-16 features as the demodulation aspects are captured with existing requirements.

Conclusion
Proposal 1: Define the FR2 high reliability requirement using DDDSU and n8. Note that the same requirement is applicable for any TDD pattern where 2 UL slots are aggregated.
Proposal 2: Apply DM-RS 1+1 for the FR2 high reliability requirement
Proposal 3: Adopt the following wording for the 15kHz aggregation requirement for FR1: The requirements for PUSCH with aggregation for 15kHz can be tested either by configuring n8 and the DDDSU TDD pattern or by configuring FDD with aggregation level n2.
Proposal 4: For the FR2 low latency requirement, assume (2 symbols, MC10) or (4 symbols, MCS5)
Proposal 5: For 2 or 4 symbols, assume single DM-RS for FR2 low latency requirement
Proposal 6: Do not create further BS requirements for Rel-16 features as the demodulation aspects are captured with existing requirements.
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