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Introduction
In the RAN4 #101bis e-meeting, the phase continuity for Rel-17 NR coverage enhancement has been extensively discussed as recorded in [1]. In this contribution, we would like to share our views regarding the remaining issues as listed in the WF [2] based on the following GTW agreements: 
	Agreement in 24th Jan GTW: 
· The assumption at test equipment:
· The phase error should be measured slot by slot
· FFS: down-select between the following two options
· Phase offset Option 1: for each individual slot k (k=1…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
· Phase offset Option 2: for each individual slot k (k=1…n) within the bundle, an independent offset is generated and applied with respect to the slot k-1. (i.e., the offset is allowed to accumulate)
· Only use phase error as test metric, unless the problem is identified
· The common frequency error of UE should be corrected at test equipment per slot basis in the way similar to that done in EVM testing.
· The channel estimation should be done for each slot and JCE is precluded
· The TPC command for UE transmission won’t be adjusted during the testing window
· Pcmax is configured such that UE transmits at the highest power during the test.
· The downlink received power for UE should not be changed.
· There is no uplink transmission gap during testing window.
· There is no additional transmission power requirement specific to coverage enhancement.


Discussion
Phase continuity tolerance
Throughout the discussion, components find out that the max duration length is related to the phase continuity and power consistency tolerance. For example, UE is required to not adjust power or timing (e.g., triggered by TPC or TA command from gNB) within the JCE bundle to guarantee the phase continuity. Thus longer max duration will obviously increase the implementation limit to UE. Besides, max duration up to 32 slots seems not a normal case for TDD, which is the bottleneck scenario for coverage enhancement. So we think remove 32 from the max duration set in LS [3] is appropriate.
Proposal 1: Remove 32 slots from the max duration set, i.e., UE can report single value from {5, 8, 16} as per band capability of max duration.
Regarding the phase variation model and phase continuity tolerance:
	[bookmark: _Toc79478136]Issue 1-1: Model of phase variation
Candidate options:
•	Phase offset Option 1: for each individual slot k (k=1…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
•	Phase offset Option 2: for each individual slot k (k=1…n) within the bundle, an independent offset is generated and applied with respect to the slot k-1. (i.e., the offset is allowed to accumulate)

WF recommendation:
•	Discuss the phase tolerance in Issue 1-2 directly.

Issue 1-2: Phase continuity tolerance
WF recommendation:
· Down select between the following two options: 
· Option 1: Adopt [-30, 30] degrees if Phase offset Option 1 in Issue 1-1 is agreed.
· Option 2: Adopt [-15, 15] degrees if Phase offset Option 2 in Issue 1-1 is agreed.



We believe non-accumulated phase model (i.e. Option 1 for Issue 1-1) is better choice for the following reasons:
1. The condition for achieving full JCE gain: phase continuity between each two UL transmissions within the JCE bundle can be guaranteed;
2. The non-accumulated phase model directly reflects such condition;
3. Regarding monotonically increasing/decreasing case, which could break the phase continuity especially when the bundle size is large, the accumulated phase model cannot distinguish it.    
So we prefer to adopt Option 1 both for Issue 1-1 & Issue 1-2. 
Proposal 2: Adopt the following phase variation model:
· For each individual slot k (k=1…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
Proposal 3: Adopt [-30, 30] degrees for phase continuity tolerance.
Test feasibility
Regarding the agreement on test scheme, we think it can be depicted by the following figure in general:
[image: ]
Figure 1. Frequency domain test method
For the measurement part, TE can implement in different ways as long as the phase offset between each two slots within the test window can be measured. For example, TE algorithm can be designed as comparing  with  to find out the phase offset between slot i and j. However, it is the relative rather than absolute phase offset that needs to be observed during the test whether we choose non-accumulated or accumulated phase model. Thus we think the test is feasible since there is no noise impact.  
Observation: Noise has no impact to the test feasibility since it is relative rather than absolute phase offset that will be observed in the test whether non-accumulated or accumulated phase model is applied. 
Conclusion
In this contribution we discussed on the open issues on phase continuity for coverage enhancement, according to the analysis, we have the following observation and proposals: 
Observation: Noise has no impact to the test feasibility since it is relative rather than absolute phase offset that will be observed in the test whether non-accumulated or accumulated phase model is applied.
Proposal 1: Remove 32 slots from the max duration set, i.e., UE can report single value from {5, 8, 16} as per band capability of max duration.
Proposal 2: Adopt the following phase variation model:
· For each individual slot k (k=1…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
Proposal 3: Adopt [-30, 30] degrees for phase continuity tolerance.
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