[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #100             	R4- 2114027
[bookmark: _Hlk65600152]e-Meeting, August 16th – 27th, 2021

Source:	Nokia, Nokia Shanghai Bell 
Title:	Discussion of RRM impact for PUCCH carrier switching
Agenda item:	9.23.2.1
Document for:	Approval
1	Introduction
From RAN1 #105e, PUCCH carrier switching is agreed to be supported in Rel-17 and the agreement is shown in followingAgreement: 
1. Support PUCCH carrier switching based on dynamic indication in DCI scheduling a PUCCH and semi-static configuration 
· Details are FFS (including applicability of dynamic and/or semi-static means)
· Aim for minimum specification impact 
· Dynamic indication and/or semi-static configuration are subject to separate UE capabilities
· The semi-static PUCCH carrier switching configuration operation is based on RRC configured PUCCH cell timing pattern of applicable PUCCH cells and supports PUCCH carrier switching across cells with different numerologies.
· FFS whether additional rules are needed to support PUCCH carrier switching across cells with different numerologies
· FFS the maximum number of PUCCH cells
· FFS whether and how to support joint operation of dynamic and semi-static carrier switching for a UE
· FFS whether and how to support joint operation of PUCCH carrier switching and SPS HARQ-ACK deferral

In this paper, we will discuss the RRM impact from PUCCH carrier switching.
2	Discussion
In the previous release, PUCCH-Scell is introduced and mainly it is for transmitting UCI for the secondary PUCCH group while there is a primary PUCCH cell for the primary PUCCH group. The previous rule is in either the primary PUCCH group or the secondary PUCCH group, only one of the cells within the cell group is assigned to transmit UCI. 
For PUCCH carrier switching in Rel-17, it enables UE to have PUCCH in Pcell and also have PUCCH in at least one of the Scells within the same cell group. The use case might be for example when TDD slots in Pcell are not available for UL (due to the allocation for DL) but there are available UL slots in Scell,  then gNB can indicate UE to map the UCI data in the Scell multiplexing with the original Scell PUSCH data so that the latency caused by the late UL slot in the Pcell may be reduced. An example of PUCCH carrier switching is shown in Fig. 1.
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Figure 1  PUCCH carrier switching from Pcell to Scell 

The assumption for PUCCH carrier switching is agreed in RAN1 #103e:Agreements: In the studies on PUCCH carrier switching for HARQ-ACK, PUCCH carrier switching for different cells operated is considered only for cells that are part of the active UL CA configuration.

The agreement clarifies that PUCCH carrier switching will be operated only in active UL CA cells, which also implies the operation is only for the UEs that support multiple active UL CA cells. 
PUCCH carrier switching will be operated only in active UL CA cells, and the operation is only for the UEs that support multiple active UL CA cells. 
For the capable UEs, either with DCI dynamic triggering or with RRC configuration, PUCCH carrier switching is simply mapping the UCI to one of the active UL CCs and it does not require any extra cell activation procedure. Therefore, the PUCCH carrier switching will not introduce any TX/RX interruption for any cell nor any switching delay, and we see no RRM core impact from it. 
No RRM core requirement is needed from PUCCH carrier switching.
For the PUCCH carrier switching triggering mechanism, from the agreement in RAN1 #105e one can see that the design details for either DCI dynamic indication or semi-static RRC fixed rules configuration are still under discussion, but we can foresee that new test case(s) will be needed for this new UE behavior. 
New test case(s) should be introduced for PUCCH carrier switching.
The test case(s) details will depend on RAN1 decisions for the triggering mechanism.
3	Conclusion
1. PUCCH carrier switching will be operated only in active UL CA cells, and the it is only for the UEs that support multiple active UL CA cells. 
1. No RRM core impact from PUCCH carrier switching.
New test case(s) should be introduced for PUCCH carrier switching.
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