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Introduction
RAN4 has been developing the requirements for support of intra-band non-collocated CA in Rel-18. In this paper we discuss the need and options to introduce signaling to differentiate collocated and non-collocated deployments as was documented in [1], [2]. RAN4 discussed this issue in several meetings, however, no agreement was reached.
This issue is also discussed in [3] and a more in-depth explanation of the options discussed so far is presented.
Discussion
RAN4 has introduced the so-called “Type 2” UE to support intra-band non-collocated CA deployments in n77/n78. Compared to “Type 1” UEs (legacy UEs) supporting only collocated CA deployments, these cand handle larger power imbalance between CCs and larger MRTD between the CCs with a lower maximum number of MIMO layers per CC. A brief description is given in Table 1 below. 
Table 1. UE Type Characterization
	UE Type
	Power imbalance (dB)
	MRTD between CCs(us)
	Maximum MIMO layers/CC

	Type 1
	6dB
	3
	4

	Type 2
	25dB (with 1dB MSD)
	33
	2


The RF implementation assumptions are documented in [1], based on these assumptions it is most likely that a Type 2 UE will also be Type 1 UE in a collocated deployment (UE supports 4L MIMO/CC in these combinations).
Observation 1: Type 2 UEs will be Type 1 UEs in a collocated deployment.
Furthermore, a Type 2 UE will also be able to handle a lower power imbalance and lower MRTD, same as a Type 1 UE under the same configuration and environment. A non-collocated deployment conceptual picture is shown in Figure 1. Under a non-collocated deployment, there are areas in which the environment is the same as that of a collocated deployment from a UE point of view (low power imbalance, low RTD). Hence, a Type 2 UE has to be able to handle this scenario by default. Therefore, a Type 2 UE will automatically meet the same requirements as a Type 1 UE under a collocated deployment scenario with the same configuration.
Observation 2: Type 2 UEs will meet the same requirements as a Type 1 UE under a collocated deployment with the same configuration.
It should also be noted that currently there are no requirements with 4 MIMO layers/CC for the same conditions as a Type 2 UE.
Same conditions as collocated CA (MRTD<3us, power imbalance <6dB)
Non-collocated CA (MRTD<33us, power imbalance <25dB)

Figure 1. Non-collocated deployment scenario
Some companies argued in the RAN4 discussion that a flag from the network is needed such that the UE is aware whether the deployment is collocated or non-collocated such that it behaves accordingly (Option 1 of Issue 1-1 in [2]). Our view is that such signaling is not needed (Option 2 of Issue 1-1 in [2]) as the maximum number of MIMO layers that the UE is configured with will implicitly indicate whether the UE has to meet Type 1 requirements or Type 2 requirements. The configuration and requirements that UE has to meet are listed below:
1. UE is configured with 4L/CC:
· UE meets requirements defined for Type 1 UEs, there are no other requirements defined
2. UE is configured with 2L/CC:
· UE meets requirements defined for Type 2 UEs, this covers automatically Type 1 requirements with this configuration
Based on this list, even if a Type 2 UE is configured with 2L/CC in a collocated deployment, it would by default meet the same requirements as Type 1 UE under the same configuration. In fact, a Type 2 UE would likely have better field performance in a collocated scenario compared to a Type 1 UE since the instantaneous power imbalance between the CCs can be higher than 6dB. Also, a Type 2 UE does not need to do any kind of “switch” to perform as a Type 1 UE in a collocated deployment if configured with 2L/CC.
Observation 3: A Type 2 UE configured with 2L/CC in a collocated deployment will meet the same requirements as a Type 1 UE under the same configuration.
Moreover, it is very unlikely that a UE capable of 4 MIMO layers per CC in intra-band CA in these band combinations will only be configured with 2L/CC as gNBs deployed in these bands are expected to support at least 4 transmit antennas or more.
Based on the analysis and the observation above, it is proposed not to introduce any additional signaling to distinguish collocated/non-collocated deployments.
Proposal: Do not introduce any additional signaling to distinguish collocated/non-collocated deployments.
Conclusion
Observation 1: Type 2 UEs will be Type 1 UEs in a collocated deployment.
Observation 2: Type 2 UEs will meet the same requirements as a Type 1 UE under a collocated deployment with the same configuration.
Observation 3: A Type 2 UE configured with 2L/CC in a collocated deployment will meet the same requirements as a Type 1 UE under the same configuration.
Proposal: Do not introduce any additional signaling to distinguish collocated/non-collocated deployments.
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