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1	Introduction
The operators raised the need to be able to configure UEs in type 1 or type 2, depending on the network configurations, as shown in table Table 1. So in the last meeting, two methods were discussed[1].The first one was about using the already available signalling (implicit signalling) in the RRC reconfiguration stage. The second one was about introducing a new specific signalling (explicit signalling) for the distinction of the UE types. In this contribution we are going to explain our view on these two methods
Table 1 UE types
	UE types
	number of layers per CC
	UE capability
	MRTD (us)
	power imbalance (dB)

	1
	2
	-
	3
	6

	2
	4
	[intraBandNonColocatedCA-Rel18]
	33
	25



2	Implicit Signalling
In [2], we proposed the implicit method which does not require any additional implementation. The method consisted of using PDSCH-ServingCellConfig.maxMIMO-Layers to indicate the UE to switch to type 1 or type 2. In other words, when PDSCH-ServingCellConfig.maxMIMO-Layers=2, the UE switches to type 2, where the UE supports 2 layers per CC. When PDSCH-ServingCellConfig.maxMIMO-Layers=4, the UE switches to type 1, where the UE supports 4 layers per CC as shown in Table 2.
Table 2 implicit UE type distinction with RRC reconfiguration message
	RRC IE
	value
	interpretation

	PDSCH-ServingCellConfig.maxMIMO-Layers
	2
	type 2 (2 layers/ CC)

	PDSCH-ServingCellConfig.maxMIMO-Layers
	4
	type 1 (4 layers/ CC)



 It should be mentioned that this indication of number of layers happen at RRC reconfiguration level and is different than the regular MIMO procedure where the UE indicates the CSI to the network and the network indicates the number of layers via DCI to the UE (e.g. DCI Format 1_1).
 During the last GTW session a question was raised about a scenario where at RRC level, the IE PDSCH-ServingCellConfig.maxMIMO-Layers=4, hence type 1 UE is chosen, and  PDSCH of 4 layers is being transmitted, then due to channel state degradation the network decides to switch to 2 DL layers without changing the UE type. This scenario is completely feasible by the implicit signalling. As it was mentioned the UE type indication happens at RRC reconfiguration level, if due to channel state degradation the network decides to reduce the number of DL layers to 2 then it will simply inform the UE in the DCI about it without doing any RRC reconfiguration and the UE remains a type 1. 
When an operator decides to change the UE type, it can send a RRC reconfiguration message to the UE with the new PDSCH-ServingCellConfig.maxMIMO-Layers value. It should be mentioned that a type 2 UE can support operating as a type 1 with 2 layers, as it can be seen in Table 1. So if an operator wants a collocated communications with 2 layers, its network can send a RRC reconfiguration containing PDSCH-ServingCellConfig.maxMIMO-Layers=2 and it will have DL CA collocated communication with a type 2 UE. It should be mentioned that all UEs in the serving cell that do not support the UE capability  [intraBandNonColocatedCA-Rel18] (type 1 UEs) will be considered after PDSCH-ServingCellConfig.maxMIMO-Layers=2, 4 as a type 1 with 2 and 4 layers per CC, respectively.
Finally it is worth mentioning that this method does not induce any delay in MAC CE layer, as it only happens during RRC reconfigurations and is not concerned by the usual MIMO layer changing procedure, as explained previously.
Proposal 1: operators can select the UE type via the current specification following Table 1:
Table 2 implicit UE type distinction with RRC reconfiguration message
	RRC IE
	value
	interpretation

	PDSCH-ServingCellConfig.maxMIMO-Layers
	2
	type 2 (2 layers/ CC)

	PDSCH-ServingCellConfig.maxMIMO-Layers
	4
	type 1 (4 layers/ CC)


Observation 1: The implicit method requires RRC reconfiguration level and is different than the regular MIMO procedure where the UE indicate the CSI to the network and the network indicates the number of layers via DCI to it (e.g. DCI Format 1_1)
Observation 2: the implicit method does not induce any delay in MAC CE layer, as it only happens during RRC reconfigurations and is not concerned by the usual MIMO layer changing procedure
3	Explicit Signalling
In the last meeting some companies raised their concerns to have a simple and clear path to select between UE type 1 and type 2. The trivial solution is to introduce a new signalling at RRC reconfiguration level, let’s call it [PDSCH-ServingCellConfig UeType]. Such a signalling needs one bit to distinguish between type 1 and type 2. Moreover if in future type 3 and type 4 UEs are introduced this IE can be extended to 2 bits to cover all 4 UE types. However, as this signalling is part of the RRC reconfiguration message it is unclear to us what is its technical benefit comparing to the implicit method where no spec change is needed. Moreover the explicit method will increase RRC reconfiguration load at least by 1 bit. 
Proposal 2: [PDSCH-ServingCellConfig UeType] can be added to the RRC message to distinguish between type 1 and type 2, however its technical benefit comparing to implicit method is unclear as we increase the RRC message load by at least 1 bit.  
3	Conclusion
Proposal 1: operators can select the UE type via the current specification following Table 1:
Table 2 implicit UE type distinction with RRC reconfiguration message
	RRC IE
	value
	interpretation

	PDSCH-ServingCellConfig.maxMIMO-Layers
	2
	type 2 (2 layers/ CC)

	PDSCH-ServingCellConfig.maxMIMO-Layers
	4
	type 1 (4 layers/ CC)


Observation 1: the implicit method requires RRC reconfiguration level and is different than the regular MIMO procedure where the UE indicate the CSI to the network and the network indicates the number of layers via DCI to it (e.g. DCI Format 1_1)
Observation 2: the implicit method does not induce any delay in MAC CE layer, as it only happens during RRC reconfigurations and is not concerned by the usual MIMO layer changing procedure
Proposal 2: [PDSCH-ServingCellConfig UeType] can be added to the RRC message to distinguish between type 1 and type 2, however its technical benefit comparing to implicit method is unclear as we increase the RRC message load by at least 1 bit.  
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