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1.
Introduction
With advanced LTE features (like CA/MIMO), LTE UE capability information (ueCapabilityInformation) is already reaching/exceeding the PDCP SDU size limit (8188 octets) of UE Radio Capability signaling With introduction of "nr" and "eutra-nr" capabilities, UE's may no longer be able to fit all capabilites in one message
2. Discussion
As per TS38.523-1, RRC TC 8.2.1.1.1, Current test prose specifies testing the UE Capability as below in Step-1, which includes enquiry for eutra, eutra-nr and nr with expectation that UE will include all the capabilites in singe message as specified in Step-2 

Table 8.2.1.1.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a UECapabilityEnquiry message including eutra, eutra-nr and nr.
	<--
	UECapabilityEnquiry
	-
	-

	2
	Check: Does the UE transmit a UECapabilityInformation message including UE radio access capability information as per the ue-CapabilityRequest variable?
	-->
	UECapabilityInformation
	1
	P


RF\RRM based test cases may also  be following above approach to check for UE capabilities.

Given the increased number of E-UTRA band a UE supports, there are already issues with E-UTRA capability message. For example, 3GPP Rel 13+ allows UE to send up to 384 CA combinations with requestReducedFormat-r13 in UECapabilityEnquiry and/or requestedFrequencyBands-r11 in ueCapabilityEnquiry . With global SKU UE's, Candidate CA combos will far exceed 384, which can cause the size of the encoded message to far exceed 8188 PDCP size.
For 5G-NR, we see even larger allocation for the same field, for a comparision between progression of maxbandcomb IE in different 3GPP releases - -



UE's are already running out of size to accomodate E-UTRA capability message and fitting NR and EUTRA-NR containers is challenging with large number of UE supported bands.
3.
Way Forward
In order to ensure that UE sends all the requested information per RAT container, the UECapabilityEnquiry  can be a 2 step process. During Step-1, the SS queries the UE for EUTRA while in Step-2, SS queries the UE for EUTRA-NR & NR capabilites. Commercial deployments will most likey follow similar approach, which is standard compliant. 
4.
Proposal

1. For signaling, Update the prose of  EN-DC RRC TC 8.2.1.1.1 to a two Step procedure as below. Also, preambles using this message to adopt the same 2 step enquiry process
Table 8.2.1.1.1.3.2-1: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a UECapabilityEnquiry message including eutra
	<--
	UECapabilityEnquiry
	-
	-

	2
	Check: Does the UE transmit a UECapabilityInformation message including UE radio access capability information as per the ue-CapabilityRequest variable?
	-->
	UECapabilityInformation
	1
	P

	3
	The SS transmits a UECapabilityEnquiry message including eutra-nr and nr.
	<--
	UECapabilityEnquiry
	-
	-

	4
	Check: Does the UE transmit a UECapabilityInformation message including UE radio access capability information as per the ue-CapabilityRequest variable?
	-->
	UECapabilityInformation
	1
	P


2. For RF\RRM, take note of above approach and implement the same in the RF\RRM test cases which query for UE capability prior to test start.
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maxBandComb-r10 INTEGER ::= 128 -- Maximum number of band combinations. 


maxBandComb-r11 INTEGER ::= 256 -- Maximum number of additional band combinations. 


maxBandComb-r13 INTEGER ::= 384 -- Maximum number of band combinations in Rel-13 





maxBandComb INTEGER ::= 65536 -- Maximum number of DL band combinations 








