3GPP TSG RAN WG1 Meeting #107bis-e	R1-2200653
e-meeting, January 17th – January 25th, 2022

Agenda Item:	8.8.4
Source:	Huawei, HiSilicon
Title:	Discussion on other considerations for coverage enhancement
Document for:	Discussion and Decision

1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _GoBack]For current design of joint channel estimation during the WI phase of the coverage enhancement, the use cases are limited. There are two main reasons [1].
1. To maintain the phase continuity and power consistency, the UE behavior is strictly restricted. For example, the joint channel estimation cannot be performed across DL slot, DL reception/monitoring, other UL transmission, gap between two PUSCH/PUCCH transmissions exceeding 13 symbols, etc.
2. The joint channel estimation can only be used for repetition and TBoMS, but cannot be used across different TBs given that it needs more spec effort to limit the scheduling information of different TBs are the same, such as MCS, frequency location, etc. So the coverage performance of 1Mbps level uplink transmission cannot be enhanced, but there is still considerable gain by joint channel estimation.
To relax the above limitations, a potential method is to introduce PT-RS like reference signals in the joint channel estimation, so that gNB can estimate the phase jumps between different PUSCH transmissions. In addition, the joint channel estimation for different TBs can be considered in the future.

2. Discussion
The main factors restricting the flexibility of joint channel estimation lie in that the phase continuity and power consistency should be always maintained during the joint channel estimation. If the conditions can be relaxed, the joint channel estimation can be used in more scenarios.
Given that PT-RS was introduced in NR to tract phase noise, especially for FR2, phase jumps across slots can also be estimated by PT-RS like reference signal in a same way. By compensating the estimated phase jumps across slots, the joint channel may be performed by gNB in the case of that the phase continuity cannot be maintained by UE. For example, adding PT-RS like reference signal into both sides of the events that cannot maintain the phase continuity as shown in Fig. 1, the phase discontinuity can be compensated through appropriate estimation of phase jumps. And then, the joint channel estimation can be performed across this event.
Observation 1: To support the joint channel estimation in the case of that the phase continuity cannot be maintained by UE, the PT-RS like reference signal can be used to estimate and compensate phase jumps in the future.
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(a) Joint channel estimation cannot be performed across the phase jumps;
[image: ]
(b) Joint channel estimation can be performed across the phase jumps using PT-RS like reference signal;
Fig. 1 Joint channel estimation enhancement.
In current agreements, the joint channel estimation can only be used for repetition and TBoMS [1], which are mainly applied in the case of medium and low date rate, given that the repetition will reduce the actual coding rate and the TBS are limited for TBoMS. However, a higher data rate is also required for PUSCH transmission in the coverage enhancement, such as 1Mbps for eMBB services. It needs that the joint channel estimation could be supported for different TBs; as discussed in our previous contribution [2], a large coverage gain can be achieved in this case, i.e., 1.4 dB and 2.1 dB at 10% BLER for 2 and 3 slots joint channel estimation, respectively.
Nevertheless, there are some concerns that the scheduling limitations among different TBs to enable joint channel estimation, such as the same MCS, frequency locations, etc., are needed. In fact, some limitations can be relaxed by using the PT-RS like reference signal proposed above. Therefore, it is not a critical issue to prevent the joint channel estimation for different TBs. As discussed above, the joint channel estimation for different TBs should be supported in the later release.
Observation 2: The joint channel estimation for different TBs can be considered in the future, in order to satisfy the higher data rate requirement for PUSCH transmission in the coverage enhancement, such as 1Mbps for eMBB services.

3. Conclusions 
Observation 1: To support the joint channel estimation in the case of that the phase continuity cannot be maintained by UE, the PT-RS like reference signal can be used to estimate and compensate phase jumps in the future.
Observation 2: The joint channel estimation for different TBs can be considered in the future, in order to satisfy the higher data rate requirement for PUSCH transmission in the coverage enhancement, such as 1Mbps for eMBB services.
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