Page 1
[bookmark: _Ref494746248]3GPP TSG RAN WG1 #107-e	R1-2110904
e-Meeting, November 11th – 19th, 2021	

Title: 	Remaining issues for Rel-17 UL Tx switching
[bookmark: _GoBack]Source: 	ZTE
Agenda item:	5.1
[bookmark: DocumentFor]Document for:	Discussion/Decision
[bookmark: _Ref4817]Introduction
During RAN#90-e meeting, one objective was approved in NR_RF_FR1_enh WI [1] to support UL Tx switching for SUL and CA for both 2-carrier case and 3-carrier case in Rel-17. During the previous meetings, most of the Tx switching framework has been finalized. In this contribution, we present our further analysis for the remaining open issues for Rel-17 UL Tx switching.
Switching mode between 1Tx-2Tx and 2Tx-2Tx
In RAN1#106-e meeting, the following agreements were reached. There are two options on the table to differentiate 1Tx-2Tx and 2Tx-2Tx switching mode.
	Agreement: Down select one of the following options in RAN1 #106bis-e
Option 1:
·    For a UE configured with UL Tx switching via uplinkTxSwitching, the maximum number of antenna ports among all configured P-SRS/A-SRS and activated SP-SRS resources is used to determine the operation mode, i.e. either 1Tx-2Tx switching mode or 2Tx-2Tx switching mode.
· a)      2Tx-2Tx switching mode: when the maximum number is 2 for both all uplinks configured with uplinkTxSwitching
· b)      1Tx-2Tx switching mode: when the maximum number is 1 for any one uplink configured with uplinkTxSwitching
· c)       the switching gap duration for a triggered uplink switching is equal to the switching time capability value reported for the switching mode
· o    Note: If the switching time capability value for 1Tx-2Tx switching mode is not reported by the UE, the value reported for 2Tx-2Tx switching mode is applied.
· d)      If any of the above SRS resources is configured with usage “noncodebook”, then the max number of 2 antenna ports are counted for the SRS resources during the determination of operation mode.
· o    FFS how to determine the number of antenna ports for SRS resources.
Option 2:
·    For a UE configured with UL Tx switching via uplinkTxSwitching, a new RRC parameter is used to indicate 1Tx-2Tx switching mode or 2Tx-2Tx switching mode.



If a new RRC parameter is introduced, network and UE can directly determine whether the SRS for “noncodebook” should be 1Tx or 2Tx. However, with Option1, network and UE has to consider the SRS for “noncodebook” as 2Tx. For example, Carrier 1 (non-codebook) + Carrier 2 (2-port UL transmission supported), if a RRC parameter is introduced in Carrier 1 to indicate 1Tx-2Tx or 2Tx-2Tx switching mode, network and UE can have the same understanding whether 1Tx or 2Tx should be applied for PUSCH transmission on Carrier 1. However, with Option1, network and UE has to consider it as 2Tx is applied for PUSCH transmission on Carrier 1. 
The current spec supports non-codebook based 1Tx PUSCH transmission with configuration of one single port SRS resource but the above proposal seems to preclude such operation. It’s also confusing to say 2 antenna ports are counted in this case even 1-port SRS is configured. We don’t see any benefit of defining such complicated rule. We only see possible confusion and ambiguity on the understandings from gNB and UE sides on the operation mode. For example, the number of antenna ports sometimes depends on RRC configuration and sometimes depend on MAC-CE activation (e.g. activated SP-SRS resource). Also, we need to clarify whether configured SRS resources in inactive BWPs/cell should be counted as well. 
Option 1 also has potential time line issue. For example, as shown in the following figure, if the MAC-CE activates the 2-port SP-SRS, 
· before T1, the maximum number of port on Carrier#1 is 1-port, thus 1Tx-2Tx mode is assumed based on Option1;
· after T1, the maximum number of port on Carrier#2 is 2-port, thus 2Tx-2Tx mode is assumed based on Option1;
If the DCI is received before T1 and the scheduled PUSCH is after T1, then how to define this UE behavior? The fundamental issue of Option1 is that it may bring in dynamic update of 1Tx-2Tx vs 2Tx-2Tx since the SP-SRS can be activated/deactivated by MAC-CE. This has to be addressed.



In any case, it is too complicated to require UE and network to sync up counting in different protocol layers. We would suggest to stop the discussion for Option1 and go for Option 2 for simplicity already in this meeting if there is no strong reason to support such complicated rule in Option 1.
Proposal 1: For a UE configured with UL Tx switching via uplinkTxSwitching, a new RRC parameter is used to indicate 1Tx-2Tx switching mode or 2Tx-2Tx switching mode (Option 2).

Conclusion
In this contribution, we discuss and analyse Rel-17 UL Tx switching with the following proposals.
Proposal 1: For a UE configured with UL Tx switching via uplinkTxSwitching, a new RRC parameter is used to indicate 1Tx-2Tx switching mode or 2Tx-2Tx switching mode (Option 2).
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