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1.
Introduction - 
Rel-16 WI for RACS introduced the feature to send RRC message in segments if the message is larger than maximum supported size of a PDCP SDU (9k in NR, 7k LTE). Below are the core spec requirements which creates challenges in conformance testing for a reliable and consistent outcome.

5.6.1.3
Reception of the UECapabilityEnquiry by the UE

1>
if the RRC message segmentation is enabled based on the field rrc-SegAllowed received, and the encoded RRC message is larger than the maximum supported size of a PDCP SDU specified in TS 38.323 [5]:

2>
initiate the UL message segment transfer procedure as specified in clause 5.7.7;

5.7.7.1
General
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Figure 5.7.7.1-1: UL message segment transfer

The purpose of this procedure is to transfer segments of UL DCCH messages from UE to a NG-RAN in RRC_CONNECTED.

NOTE:
The segmentation of UL DCCH message is only applicable to UECapabilityInformation in this release.

5.7.7.2
Initiation

A UE capable of UL RRC message segmentation in RRC_CONNECTED will initiate the procedure when the following conditions are met:

1>
if the RRC message segmentation is enabled based on the field rrc-SegAllowed received, and

1>
if the encoded RRC message is larger than the maximum supported size of a PDCP SDU specified in TS 38.323 [5];

Upon initiating the procedure, the UE shall:

1>
initiate transmission of the ULDedicatedMessageSegment message as specified in 5.7.7.3;
5.7.7.3
Actions related to transmission of ULDedicatedMessageSegment message

The UE shall segment the encoded RRC PDU based on the maximum supported size of a PDCP SDU specified in TS 38.323 [5]. UE shall minimize the number of segments and set the contents of the ULDedicatedMessageSegment messages as follows:

1>
F or each new UL DCCH message, set the segmentNumber to 0 for the first message segment and increment the segmentNumber for each subsequent RRC message segment;
1>
set rrc-MessageSegmentContainer to include the segment of the UL DCCH message corresponding to the segmentNumber;

1>
if the segment included in the rrc-MessageSegmentContainer is the last segment of the UL DCCH message:

2>
set the rrc-MessageSegmentType to lastSegment;

1>
else:

2>
set the rrc-MessageSegmentType to notLastSegment;

1>
submit all the ULDedicatedMessageSegment messages generated for the segmented RRC message to lower layers for transmission in ascending order based on the segmentNumber, upon which the procedure ends.

2.
Conformance test challenges and possible solution
2.1
Test Challenges
In order to test RRC UL segmentation (only applied to UECapabilityInformation in R-16), below condition needs to be satisfied
R16 UE AND NW supports UL Segmentation at RRC ( i.e. rrc-SegAllowed) THEN,  IF (UE’s size of UL RRC Capability Message> 9K),THEN  UL Segmentation happens

The "IF" in above condition is not know in advance, is dynamic and depends on many factors, for ex - how the UECapabilityEnquiry message is configured, UE's support of Bands, CA Combo, RAT, Features etc.

Further, since UL Segmentation is applied to UECapabilityInformation, we have to isolate below test aspect
1. Testing of UE Capability
2. Testing of UL segmentation

2.2
Possible Solutions
Proposal-1 - Testing using PICS/PIXIT Declaration for UE Capability Information testing
Below PICS have been defined in RAN5#89-e [1] and would allow to test various scenarios related UE's reliability of UECapabilityInformation 

1. PC_5GC_RACS - This is the NAS capability for UE to support RACS\URCID
2. pc_NR_UL_Segmentation - UEs supports of segmentation of UECapabilityInformation message, IF size > maximum supported size of a PDCP SDU
Below scenarios needs to be considered - 
2.2.1. NR TC 8.1.5.1.1 (and EN-DC TC 8.2.1.1.1) will need to be updated to handle the potential use of several RRC segments by the UE under test, 
2.2.2 Possible Separate Test Cases for-
A. rrc-SegAllowed present AND UE is  queried for the Maximum Capabilities i.e. without any band filter, contents not checked
B. rrc-SegAllowed Not Present AND UE is  queried for the Maximum Capabilities i.e UE shall not segment
Proposal-2 - Introduce Test Function\Command to test UL segmentation
Despite the test scenarios allowing UL segmentation and UE also support segmentation, it is still not guaranteed that UL segmentation will happen. In order to test UL segmentation aspects alone, highlighted part needs to be satsfied in below condition -
R16 UE AND NW supports UL Segmentation at RRC ( i.e. rrc-SegAllowed) THEN,  IF (UE’s size of UL RRC Capability Message> 9K),THEN  UL Segmentation happens
A test function\command can be defined which will set the UE to construct UECapabilityInformation message from a predefined dummy message (which has no context to UE's real capabilities) to be processed by its RRC layer for transmission to lower layers thus always satisfying the above condition, each of ULDedicated Message Segment can be verified for its relevant IE's. This procedure can be made optional for UE's who are able to achieve UL segmentation in Proposal-1, test scenario 1 (also below)
1. rrc-SegAllowed present AND UE is  queried for the Maximum Capabilities i.e. without any band filter

As a proposal, a draft CR to introduces this test test function in TS 38.509 is available in R5-210372, revised WID to add TS 38.509 is in R5-210278, and a model test case to exercise the test function to test UL segmentation is introduced in TS 38.523-1 in R5-210370
3.
Conclusion and Way Forward

1. Proposal 1 and Proposal 2 are both critical for proper testing of RRC UL segmentation feature 
4.
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