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Background
As per WID [1], demodulation part of coverage enhancement WI should be discussed from this meeting. In this contribution, we share our views about the BS coverage enhancement demodulation requirements.
Discussion
PUSCH
Enhancements on PUSCH repetition type A
For PUSCH repetition type A mechanism designed in Rel-15/16, especially for TDD case, the number of actual repetition is much fewer than the configured repetition number due to very limited UL slots. To improve coverage performance for PUSCH repetition type A , a two-step method is used for available slot counting. UE firstly determine available slots based on common/dedicated TDD UL pattern and SSB position, then reuse Rel-15/16 rules to determine whether to drop a PUSCH repetition. In addition, the maximum number of repetition number is extended from 16 to 32. From demodulation point of view, there is no algorithm change since just the definition of “available slots” changed. Although the maximum number of effective transmissions increased, however, only two effective repetition is transmitted for the existing PUSCH repetition type A case. Therefore, we propose to not define performance requirements enhancements on PUSCH repetition type A.
Do not define performance requirements enhancements on PUSCH repetition type A.
TB processing over multi-slot PUSCH
For TB processing over multi-slot PUSCH (TBoMS), a new mechanism is supported to transmit single TB with single RV containing only one CB across multiple non-consecutive (only for TDD) or consecutive slots. The TB size is determined based on one slot and multiplied by the number of slots and rate matching is performed per slot. In addition, repetition of a single TBoMS is supported with the maximum repetition number 16. The same method as Rel-17 PUSCH repetition is used to determine available slots. From demodulation point of view, comparing to the legacy procedure, different rate matching procedure is introduced which is an important part during the baseband processing. To ensure properly BS baseband processing, we propose to define performance requirements for TBoMS. For the number of slots, we propose to schedule 2 slots for single TB to ensure consecutive slots allocation for the default TDD UL-DL pattern 7D1S2U for 30kHz SCS.
Define performance requirements for TBoMS, scheduling 2 slots for single TB to ensure consecutive slots allocation for the default TDD UL-DL pattern 7D1S2U for 30kHz SCS.
Joint channel estimation for PUSCH
For joint channel estimation for PUSCH, a time domain window is introduced during which a UE is expected to maintain power consistency and phase continuity among PUSCH transmissions. The following transmission schemes are supported for repetition type A (also for repetition type B and TBoMS if applicable):
· Back-to-back PUSCH transmissions within one slot
· Non-back-to-back PUSCH transmissions across consecutive slots
· Back-to-back PUSCH transmissions across consecutive slots
From demodulation point of view, larger buffer should be reserved and baseband processing complexity is increased. To ensure properly BS baseband processing at the same time reduce the test effort, we propose to only consider typical scenario for performance requirements definition. Considering the JCE feature is designed mainly for PUSCH repetition type A, we propose to define performance requirements for joint channel estimation for PUSCH only for Back-to-back PUSCH transmissions across consecutive slots for repetition type A. For the number of slots, we propose to schedule 2 slots for JCE processing to ensure consecutive slots allocation for the default TDD UL-DL pattern 7D1S2U for 30kHz SCS.
Define performance requirements for joint channel estimation for PUSCH only for Back-to-back PUSCH transmissions across consecutive slots for repetition type A, scheduling 2 slots for JCE processing to ensure consecutive slots allocation for the default TDD UL-DL pattern 7D1S2U for 30kHz SCS.
Type A PUSCH repetitions for Msg3
In Rel-17, type A PUSCH repetitions for Msg3 is supported. When the downlink pathloss reference is lower than an RSRP threshold, UE may transmit dedicated preamble to request gNB schedule Msg3 PUSCH repetition. Similar as Rel-17 PUSCH repetition, UE need to determine available slots based on common TDD UL pattern and SSB position and then reuse Rel-15/16 Msg3 PUSCH collision handling rules. The maximum repetition factors is 8. From demodulation point of view, same baseband processing algorithm is used for Rel-17 enhancements on PUSCH repetition type A feature and Rel-17 type A PUSCH repetitions for Msg3 feature. Considering that Msg3 repetition support smaller repetition number, the performance can be ensured by PUSCH repetition case that is proposed above. Therefore, we propose to not define any performance requirements for type A PUSCH repetitions.
Do not define any performance requirements for type A PUSCH repetitions.
PUCCH
For PUCCH enhancements, dynamic PUCCH repetition factor indication is supported reusing the Rel-16 PUCCH repetition factors for all PUCCH formats. From demodulation point of view, there is no new baseband processing algorithm introduced, also PUCCH repetition requirements is not defined in Rel-16, so we propose to not define performance for dynamic PUCCH repetition factor indication.
Do not define performance requirements for dynamic PUCCH repetition factor indication.
In addition, for PUCCH DMRS bundling, the procedure developed for PUSCH DMRS bundling (Joint Channel Estimation) can be reused. However, PUCCH is not the weak point for the uplink transmission, good enough performance can be observed for legacy PUCCH repetition. Also considering not introducing PUCCH repetition requirements, we propose to not define performance requirements for PUCCH DMRS bundling.
Do not define performance requirements for PUCCH DMRS bundling.
Proposals
In this contribution, we discuss on BS demodulation requirements for coverage enhancement. Our observations and proposals are:
1. Do not define performance requirements enhancements on PUSCH repetition type A.
Define performance requirements for TBoMS, scheduling 2 slots for single TB to ensure consecutive slots allocation for the default TDD UL-DL pattern 7D1S2U for 30kHz SCS.
Define performance requirements for joint channel estimation for PUSCH only for Back-to-back PUSCH transmissions across consecutive slots for repetition type A, scheduling 2 slots for JCE processing to ensure consecutive slots allocation for the default TDD UL-DL pattern 7D1S2U for 30kHz SCS.
Do not define any performance requirements for type A PUSCH repetitions.
Do not define performance requirements for dynamic PUCCH repetition factor indication.
Do not define performance requirements for PUCCH DMRS bundling.
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