
3GPP TSG-RAN WG4 Meeting #98-e
R4-2101104
Electronic Meeting, Jan. 25-Feb. 5, 2021
Agenda Item:
11.2.2.2
Source:
Xiaomi
Title:
Discussion on remaining issue on UL Tx switching enhancement in Rel.17
Document for:
Approval
1 Introduction

In RAN#89e plenary, the enhancement to enable more cases for UL TX switching by considering UE supporting maximum two concurrent transmissions was approved under the WID for NR FR1 R17 enhancement [1]. In the last RAN4 meeting, great progress has been made for this topic. It was agreed that most of requirements in R16 can be reused for R17 enhancement case by considering the possible reference UE architecture for understanding the switching period is similar with R16 cases. This contribution discussed one of the remaining issues listed in the following.
	WF on 1Tx-2Tx and 2Tx-2Tx switching between band A and band B
· 2-layer MIMO support

· FFS whether to Mandate 2-layer PUSCH transmission in all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario.


2 Discussion
For understanding the background of the issue, first a recap of the Rel-16 description on 2-layer MIMO support in TS 38.101-1as follow. 
	6.3A.3.3.2
Time mask for switching between two uplink carriers
In addition to the requirements in 6.3A.3.3.1 and the maximum output power requirement specified in Table 6.2A.1.3-1 with uplink assigned to two NR bands, the switching time mask specified in this sub-clause is applicable for an uplink band pair of a inter-band UL CA configuration when the capability uplinkTxSwitchingPeriod is present, and is only applicable for uplink switching mechanisms specified in sub-clause 6.1.0 of TS 38.214 [10], where NR UL carrier 1 is capable of one transmit antenna connector and NR UL carrier 2 is capable of two transmit antenna connectors with 3dB boosting on the maximum output power when the capability uplinkTxSwitchingPowerBoosting is present and the IE powerboostingTxSwitching is set to 1, and the two uplink carriers are in different bands with different carrier frequencies. The UE shall support the switch between single layer transmission with one antenna port and two-layer transmission with two antenna ports on the two uplink carriers following the scheduling commands and rank adaptation, i.e., both single layer and two-layer transmission with 2 antenna ports, and single layer transmission with 1 antenna port shall be supported on NR UL carrier 2.


In Release16, for 1Tx-2Tx switching, it is mandatory to support 2-layer PUSCH transmission in both carrier 1 and carrier 2 for UL CA and SUL. This is because only one carrier is supported in one band before and after Tx switching and supporting 2-layer PUSCH transmission is mandatory for single carrier. The same situation is also for R17 Tx switching enhancement case that 2Tx-2Tx switching between two carriers. Thus same agreements was made as follow in the WF [2].
	WF on 2Tx-2Tx switching between two carriers
· 2-layer MIMO support
· For 2Tx-2Tx switching, it is mandatory to support 2-layer PUSCH transmission in both carrier 1 and carrier 2 for UL CA and SUL.


However, there is a different situation for the case 2Tx-2Tx switching between band A and band B, since there are two contiguous carries could be supported for Band B. Based on the agreed R16 feature list [3] in the last meeting, it can be seen that for NR contiguous CA whether 2layer MIMO can be supported or not depends on UE capability. In other words, it is not mandatory to support 2-layer PUSCH transmission for above case. In view of the above, supporting 2-layer PUSCH transmission should be option for all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario.
	7-3b
	NR CA class List for Intra-band contiguous CA
	1. Indicate the contiguous CA bandwidth class that UE can support in uplink
2. On the condition that component 1 is indicated, indicate the PA architecture, i.e, 1PA or 2PA

3. On the condition that component 1 and component 2 are indicated, indicate the MIMO layer number for each UL CC separately

NOTE1: there is dependency for the three components as given above
NOTE2: component 1/2/3 are existing signaling from Rel-15, the dependency and conditioned relation need to be ensured in Rel-16 signalling. It is up to RAN2 to decide how to ensure dependency and conditioned relation or new Rel-16 signaling is needed.
	for each contiguous CA bandwidth class, if 2PA architecture is indicated, MIMO is not supported for both UL CCs by default




Observation 1: For NR contiguous CA, whether 2layer MIMO can be supported depends on UE capability.

Proposal 1: Supporting 2-layer PUSCH transmission should be option in all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario.
3 Conclusion

In this paper, we give the analysis for remaining issues on the UL TX switching enhancement in Release 17 and make the following observation and proposal.
Observation 1: For NR contiguous CA, whether 2layer MIMO can be supported depends on UE capability.

Proposal 1: Supporting 2-layer PUSCH transmission should be option in all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario.
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