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1. Introduction
This document provides our view on some of the key remaining issues for the Rel-17 Coverage Enhancements work.
2. Requirements on power level during a transmission gap
In RAN4#100-e, it has been agreed that the maximum length of a transmission gap within a bundle of repeated PUSCH or PUCCH transmissions across which JCE is applicable, shall be limited to ≤13 symbols. However, the discussion has not yet finalised on whether to define requirements for the power level during this gap. 
[bookmark: _GoBack]If a maximum power level were defined, in our view such a requirement would need to be restricted by the Carrier Leakage requirement, as stated in the last 2 RAN4 meetings. Prior to the gap, the output power reference should be equal to the maximum output power of the power class (as the UE is coverage limited). Given that a Tx gain change may affect the ability to maintain phase, the Carrier Leakage (28dBc) would lead to the following nominal power levels during the gap:
For PC3 => 23dBm – 28dBc = -5dBm
For PC2 => 26dBm – 28dBc = -2dBm
When we also consider that we would need to identify a new measurement with new period and a new test case for this, we think that the gain vs effort is quite limited. Therefore, we would suggest NOT to define a new requirement for the maximum allowed power level in the transmission gap.  
Proposal 1: Do not define requirements for the maximum allowed power level within the transmission gap during a JCE time window. However, if requirements on power level within the transmission gap within a JCE time window are to be defined, RAN4 should not consider power level values lower than -5dBm for PC3 / -2dBm for PC2.
3. UE autonomous timing adjustments
At RAN4#100, the outcome was the following on whether UE autonomous timing adjustments shall be allowed within the JCE window:
Option 1: UE autonomous adjustment is not expected across the repetitions
· Check with RAN1 if there is RAN1 spec impact before concluded with option 1

Option 2: Up to UE implementation
· UE should maintain within phase tolerance even when UE autonomous adjustment is allowed but not (pre-)compensated

Option 3: The corresponding phase change can be pre-compensated at UE baseband processing, or estimated and compensated at BS baseband processing.
· Check feasibility of (pre-)compensation at UE/BS baseband processing

Down select among above options.


The autonomous timing adjustment rate is limited by the requirements in TS38.133 section 7.1.2.1 “Gradual Timing Adjustment”:
Using the method indicated in [1] with a 4RB uplink transmission, and using the maximum adjustment of Tq in 200ms, leads to 46/92 degrees phase shift in one 15kHz/30kHz symbol if the UE made only a single autonomous shift every 200ms, which is a worst case scenario. If such an autonomous shift were to take place only every 200ms, it seems reasonable to assume that such a shift could be performed before or after a JCE time window, or a smaller shift could take place more frequently. But even then, a change to the level of Tq suggests that that either the BS timing changed or the UE location changed quite significantly in 200ms, and it does not seem to us that a high speed UE is really targeted here.
Regarding Option 3, we do not understand how the UE could do any particular compensation.
Therefore, from a UE perspective, we believe that Option 1 may be achievable, or we could further evaluate Option 2 feasibility, pending reasonable configuration in terms of RB allocation and further evaluation of the phase tolerance. 
Proposal 2: We propose to rule out UE phase pre-compensation for timing adjustments, and further refine understanding of the other Options.
4. Frequency error (CFO) impact
[Ericsson document R4-2114332] indicated at the last meeting that a frequency error of >40Hz for JCE would basically give no gain compared to JCE if no compensation was performed by the Base Station. While the UE could try to not to adjust frequency during a JCE window, there will still be uncertainty in the Tx chain. Therefore, we believe that it would be better for the Base Station to continue to compensate for uplink frequency errors, as it anyway will need to do this due to fluctuations in channel conditions.
Proposal 3: We believe that it would be best for the BS to continue to compensate for frequency errors also during a JCE time window.
5. Maximum duration of JCE window
The longer the JCE window, the less incremental gain, and the higher the likelihood that the larger the likelihood that these other complex scenarios start to occur:
· UL timing changes (identified as required in the UE by UE itself or gNB).
· Other signals needing to be transmitted by same UE
· For TDD, DL slots for the UE, or DL slots for other UEs leading to an UL timing gap beyond 13 symbols
· Tx beam direction change – especially for FR2
Proposal 4: We would suggest to keep the JCE window to a short maximum duration to minimise the probability of events such as UL timing changes, other intermediate Tx signals required from same UE, DL TDD slots, and Tx beam direction changes (the latter especially for FR2).
6. References
[1]		R4-2114332, Initial simulation results for phase tolerance for PUSCH and PUCCH repetition, Ericsson
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