[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 103-e 	R4-2210081
Electronic Meeting, 9th – 20th May, 2022

Title:	DMRS bundling – UE RF “maintenance” aspects
Agenda Item:	9.17.1
Source:	MediaTek Inc.
Document for:		Discussion
1. Introduction
This document provides some thoughts on the maintenance issues for the DMRS bundling feature in [1] and highlights some other issues that need clarification from the approved CRs.
2. Issue 3-1 & New issue 4 from [1]: Frequency correction
The following was the status at the end of the RAN4#102-e:
-----------------------------------------------------
· RAN4 #101e-bis agreement (in WF R4-2202418)
· 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.
GTW Agreement: The level of correction required shall be estimated in every slot by the TE.
· FFS on proposal 2 in this meeting.
· Proposal 2: Frequency correction in the JCE test is applied to the whole bundle. (E///)
· E///: For example, the frequency error is f1, the reference time slot is first time slot and the measured time slot is the second time slots. The first sample in the first symbol of the 2nd time slot need to be correct with f1* one time slot* 2pi. (E/// CR in R4-2205533)
WF:
How to specify the accumulated phase error correction relative to the reference time slot caused by common frequency error:
 Option 1: in the equation in F9.1 
Option 2: generic description in F9.1 
Option 3: TBA
-------------------------------------------------------------
It seems that Proposal 2 above would contradict the already agreed Proposal 1, so should not be discussed further. 
The main point that is worth further discussion, is how accurate the frequency error correction may be. Where to describe the outcome of that discussion is then secondary. 
Note that a constant frequency error across multiple slots would lead to an increasing phase error. In the requirement approach for FDD bundles >8 slots – where the phase error in slot n is observed with respect to slot 0 – residual “uncorrected” frequency error may lead to an increasing magnitude of phase error being observed by the end of the bundle, that is never reset at the TE. Therefore, it would be useful to understand if any additional test tolerance would be needed to compensate for any TE inaccuracy especially in the >8 slots bundle size.
Proposal 1: Issue 3-1 proposal 2 for Issue 3-1 in [1] contradicts agreed proposal 1 so should not be discussed further.
Proposal 2: For Issue 3-1, RAN4 should focus firstly on the residual frequency error that may remain after frequency correction by the TE. This may particularly be an issue due to the approach used for >8 slots phase tolerance requirements. 

3. Issue 3-5 from [1]: Measurement interval and number of bundles
There was some slightly confusing discussion about the measurement of X bundles should be measured when identifying phase tolerance requirements. MediaTek would like to clarify that phase offset measurements in any slot in a bundle is only measured with regards to other phase references within that same bundle, as otherwise we contradict everything that we have simulated and agreed regarding the maximum duration for DMRS bundling and corresponding phase tolerance requirements.
Any discussion then about deciding the pass/fail criteria from the results of measurement samples in multiple bundles to overcome any potential statistical errors is a separate discussion.
Proposal 3: Any discussion about measuring X bundles to derive the pass/fail criteria shall not attempt to effectively extend the maximum duration for DMRS bundling beyond what has been agreed.
4. New Issue 1 and 2 in [1]: UL MIMO/TxD and Composite Array
It was agreed that the phase tolerance requirements need further confirmation for the scenarios in New issue 1 & 2. 
We have only agreed to test requirements for DFT-s-OFDM, and only Rank 1 transmission is supported for DFT-s-OFDM, so it seems that dual layer would not be verified. Also, as the DMRS bundling feature is for coverage enhancement, it seems to does not seem logical to apply it for 2-layer MIMO transmission. Therefore, UL MIMO requirements shall only apply to Rank 1 transmission in our view. 
Proposal 4: Only consider specification of single layer UL MIMO RAN4 requirements in Rel-17.
Then for each UE configuration for which requirements are defined, the following is considered:
· UL non-coherent single layer MIMO: 1 antenna port is the MIMO layer, so phase tolerance requirements can be per antenna connector.
· UL coherent single layer MIMO: A 40-degree relative phase error is allowed between antenna connectors, which is larger than the phase error allowed across slots. Therefore, we propose that RAN4 phase tolerance requirements should apply per antenna connector. If that is not agreeable, more discussion would be required about the combined phase tolerance from composite transmissions across Tx antenna connectors if phase tolerance requirements were applied to per-layer.
· Transparent Tx Diversity (suffix G): the phase tolerance requirement shall apply per antenna connector.
· FR2 (composite antenna array): More investigation is required on whether the existing phase tolerance can apply to the composite signal transmitted.
Proposal 5: Phase tolerance requirements shall be verified per antenna “connector” for FR1 for all UL MIMO scenarios.
Proposal 6: Phase tolerance requirements for FR2 need further investigation as to the composite signal impact before the values in square brackets can be confirmed and square brackets removed.
5. RAN1 LS on UE capabilities
RAN1 replied to RAN4 LS in [2] indicating that:
· For NR_cov_enh, based on RAN4 feedback, FG 30-4 is defined without distinction of the modulation order. RAN1 has no intention to revert any existing RAN4 agreements on maximum duration. It is up to RAN4 to decide whether FG 30-4 is applicable only to QPSK and lower modulation orders
Proposal 7: It would make sense for a note to be added to the capability description, such as “NOTE: Applicable modulation orders are according to requirements in 38.101-1 and 38.101-2”
6. Further clarification on exceptions for phase tolerance
One of the agreed conditions for FR1 and FR2 for phase tolerance to apply is where:
· There is no change in UE transmission power/EIRP level, and no change in the level of P-MPR applied by the UE.
We believe that it would be useful to highlight that the requirement in TS38.213 to set the power level according to the DL pathloss observed still applies for DMRS bundling functionality.
Proposal 8: Add the following sentence to the power change bullet: “This does not imply any change to TS38.213 section 7.1.1 and 7.2.1 behaviour applicability.”
7. Clarification regarding UL CA non-support
At RAN4#102e, it was reported in [3] to RAN1 that:
· Per band UE capability was agreed in RAN4 #101e-bis. RAN4 has not discussed requirements for combination of this feature with UL CA in Rel-17, and RAN4 suggests the final decision on the granularity to be made in RAN1.
Furthermore, at RAN#95-e, the work item was agreed as 100% complete, with the only open issues the agreed “maintenance” issues in [1]. Therefore, we understand that UL CA is deemed to be out of scope of Rel-17, as otherwise the work item should have remained open with this as an exception item.
We propose that it is clarified in 38.101-1, 38.101-2, and 38.101-3 that DMRS bundling requirements do not apply when UL CA or MR-DC is configured in the UE.
Proposal 9: Clarify in 38.101-1, 38.101-2, and 38.101-3 that DMRS bundling requirements do not apply in the case that UL CA and MR-DC are configured in the UE. MediaTek would be happy to draft the CRs.
8. Proposals
The following proposals are made in this document:
Proposal 1: Issue 3-1 proposal 2 for Issue 3-1 in [1] contradicts agreed proposal 1 so should not be discussed further.
Proposal 2: For Issue 3-1, RAN4 should focus firstly on the residual frequency error that may remain after frequency correction by the TE. This may particularly be an issue due to the approach used for >8 slots phase tolerance requirements. 
Proposal 3: Any discussion about measuring X bundles to derive the pass/fail criteria shall not attempt to effectively extend the maximum duration for DMRS bundling beyond what has been agreed.
Proposal 4: Only consider specification of single layer UL MIMO RAN4 requirements in Rel-17.
Proposal 5: Phase tolerance requirements shall be verified per antenna “connector” for FR1 for all UL MIMO scenarios.
Proposal 6: Phase tolerance requirements for FR2 need further investigation as to the composite signal impact before the values in square brackets can be confirmed and square brackets removed.
Proposal 7: It would make sense for a note to be added to the capability description, such as “NOTE: Applicable modulation orders are according to requirements in 38.101-1 and 38.101-2”
Proposal 8: Add the following sentence to the power change bullet: “This does not imply any change to TS38.213 section 7.1.1 and 7.2.1 behaviour applicability.”
Proposal 9: Clarify in 38.101-1, 38.101-2, and 38.101-3 that DMRS bundling requirements do not apply in the case that UL CA and MR-DC are configured in the UE. MediaTek would be happy to draft the CRs.
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