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Introduction
In RAN4#90B, discussions on updating the procedures for time alignment error (TAE) testing focused on conditions for testing, as indicated by WF [1]. During preparation of WF [1], it was noticed that additional specifications may be affected by this change proposed in the WF. This contribution discusses the possible changes for the 37 series of the AAS specs.
Discussion
The WF [1] listed possible subclauses having “TX diversity” for NR.
Table 1. Subclauses with NR TX diversity
	Specification
	Affected Subclauses

	38.104
	6.5.3.1, 6.5.3.2, 9.6.3.1, 9.6.3.2, 9.6.3.3

	38.141-1
	6.5.4.1, 6.5.4.4.2, 6.5.4.5

	38.141-2
	6.6.4.1, 6.6.4.4.2, 6.6.4.5.1, 6.6.4.5.2

	37.105
	6.5.3?

	37.145-1
	6.5.3.1?, 6.5.3.4.2.4, 6.5.3.5.4, 

	38.145-2
	6.6.3.1?, 6.6.3.4.2.3?, 6.6.3.5.3

	NOTE: “?” mentions TX diversity but further check is needed)



In addition, other specifications were identified and changes will be applied.
Table 2. Additional Subclauses with NR TX diversity
	Specification
	Affected Subclauses

	38.817-02
	6.5.3.1, 9.6.3

	37.843
	5.5.3.1, 10.2.7.1



TS 37.105 [2]
Subclause 6.5.3.1 specifically discusses the phrase “TX diversity” for UTRA and E-UTRA but excludes the phrase for NR.
-	NR single/multi-carrier transmissions, and their combinations with MIMO.
-	NR Carrier Aggregation, with or without MIMO.
However, an ensuing paragraph mentions
For a specific set of signals/transmitter configuration/transmission mode, the Time Alignment Error (TAE) is defined as the largest timing difference between any two different LTE signals or any two different WCDMA signals or any two different NR signals belonging to different TAB Connectors belonging to different transmitter groups at the transceiver array boundary, where transmitter groups are associated with the TAB connectors in the transceiver unit array corresponding to TX diversity, MIMO transmission, carrier aggregation, etc.
The paragraph is meant to be applicable to WCDMA, LTE, and NR in the generic sense. It may not be necessary to modify the text. However, if it is required, a note or a clause exclude “TX diversity” can be added. An example of a clause is “TX diversity (for LTE and for WCDMA)”
Proposal 1. No change of removing “TX diversity” is needed for TS 37.105 subclause 6.5.3.1.

TS 37.145-1 [3]
Subclause 6.5.3.1
Subclause 6.5.3.1 of TS 37.145-1 follows Subclause 6.5.3.1 of TS 37.105. The 37.145-1 subclause should replicate the 37.105 subclause.
Proposal 2. TS 37.145-1 subclause 6.5.3.1 should replicate TS 37.105 subclause 6.5.3.1 if any changes are made.
Subclause 6.5.3.4.2.4
Subclause 6.5.3.4.2.4 of TS 37.145-1 requires some modification.
1)	Set the AAS BS to transmit E-TM1.1 or NR-FR1-TM 1.1 or any DL signal using TX diversity, MIMO transmission or carrier aggregation.
NOTE:	For TX diversity and MIMO transmission, different ports may be configured in E-TM or NR-FR1-TM (using p = 0 and 1).
Step 1 may not need modification if the NOTE is modified and another NOTE is added. The modified note removes “NR-FR1-TM”. The new NOTE specifies “NR-FR1-TM”. Example is
NOTE:	For TX diversity and MIMO transmission, different ports may be configured in E-TM or NR-FR1-TM (using p = 0 and 1).
NOTE:	For MIMO transmission, different ports may be configured in NR-FR1-TM (using port offset p = 0 and 1).
Proposal 3. TS 37.145-1 subclause 6.5.3.4.2.4 should be changed as indicated.
Subclause 6.5.3.5.4
This subclause requires edits
For MIMO or TX diversity transmissions, at each carrier frequency, TAE shall not exceed 90 ns. 
For intra-band contiguous CA, with or without MIMO or TX diversity, TAE shall not exceed 285 ns.
For intra-band non-contiguous CA, with or without MIMO or TX diversity, TAE shall not exceed 3.025µs. 
For inter-band CA, with or without MIMO or TX diversity, TAE shall not exceed 3.025µs.
Proposal 4. Remove “or TX diversity” from TS 37.145-1 subclause 6.5.3.5.4.

TS 37.145-2 [4]
Subclause 6.6.3.1
This requirement applies to frame timing in:
-	UTRA single/multi-carrier transmissions and their combinations with MIMO or TX diversity.
-	E-UTRA and/or NR single/multi-carrier transmissions and their combinations with MIMO or TX diversity.
-	E-UTRA and /or NR carrier aggregation, with or without MIMO or TX diversity.
[…]
For a specific set of signals/transmitter configuration/transmission mode, the OTA Time Alignment Error (OTA TAE) is defined as the largest timing difference between any two different E-UTRA signals or any two different UTRA or any two different NR signals belonging to different reference symbols (e.g. CRS0 or CRS1) in the radiated domain. The OTA time alignment error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
The paragraph is meant to be applicable to UTRA, LTE, and NR in the generic sense. It may not be necessary to modify the text. Even reference symbols is generic. However, in NR, DM-RS is “demodulation reference signal”. To be technically correct, a phrase “/ reference signal” can be added.
Proposal 5. No change of removing “TX diversity” is needed for TS 37.145-1 subclause 6.6.3.1. The phrase “reference signal” can be added.
Subclause 6.6.2.4.2.3
Because the text is a replication of subclause 6.5.3.4.2.4 of TS 37.145-1, the changes in subclause 6.5.3.4.2.4 should be followed. 
Proposal 6. Modifications of subclause 6.6.2.4.2.3 of TS 37.145-2 should follow the changes in subclause 6.5.3.4.2.4 of TS 37.145-1.
[bookmark: _Toc5763649]Subclause 6.6.3.5.3
Subclause 6.6.3.5.3 of 37.145-2 is similar to subclause 6.5.3.5.4 in TS 37.145-1.
Proposal 7. Modifications of subclause 6.6.3.5.3 of TS 37.145-2 should follow the changes in subclause 6.5.3.5.4 of TS 37.145-1.

Conclusion
This contribution examines subclauses of TS 37.105, TS 37.145-1, and TS 37.145-2 for “TX diversity” for NR.
For 37.105, the impact of any modification is applied to 37.145-1.
Proposal 1. No change of removing “TX diversity” is needed for TS 37.105 subclause 6.5.3.1.
Proposal 2. TS 37.145-1 subclause 6.5.3.1 should replicate TS 37.105 subclause 6.5.3.1 if any changes are made.
For 37.145-1, the impact of any modification is applied to 37.145-2: (Proposals 3 & 6), (Proposals 4 & 7)
Proposal 3. TS 37.145-1 subclause 6.5.3.4.2.4 should be changed as indicated.
Proposal 4. Remove “or TX diversity” from TS 37.145-1 subclause 6.5.3.5.4.
Proposal 5. No change of removing “TX diversity” is needed for TS 37.145-1 subclause 6.6.3.1. The phrase “reference signal” can be added.
Proposal 6. Modifications of subclause 6.6.2.4.2.3 of TS 37.145-2 should follow the changes in subclause 6.5.3.4.2.4 of TS 37.145-1.
Proposal 7. Modifications of subclause 6.6.3.5.3 of TS 37.145-2 should follow the changes in subclause 6.5.3.5.4 of TS 37.145-1.
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