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Background
The Rel-17 NR_redcap_plus_ARCH-UEConTest WI was approved at RAN#95 [1]. In this WI, we will add several RedCap dedicated test cases and need to review all the legacy test cases. This document discusses how to handle the legacy SIG test cases for the RedCap UEs.
Discussion
What’s the scope of legacy SIG test cases for Redcap UEs 
Considering Redcap is a Rel-17 WI, we need to at least review all the R15 NR test cases including IDLE, Layer 2, RRC, NAS (Mobility Management + Session management), Multi-Layer in TS 38.523-1 and IMS in TS 34.229-5 since they are the foundation of NR. IMS core spec does not make specific changes for Redcap, so test cases adjustment of this part seams easier than TS 38.523-1.
Besides Rel-15, some Rel-16 features would be optionally supported by UEs, such as power saving. If we could find a way forward on Rel-15 test cases adjustment for Redcap, I think Rel-16 part could follow. To simplify this discussion, we will only focus on the Rel-15 test cases in TS.38.523-1 now and postpone to handle Rel-16 test cases adjustment, maybe to next RAN5 meeting.
Observation 1: If we could find a way forward on Rel-15 test cases adjustment in TS 38.523-1 for Redcap, IMS (TS 34.229-5) and Rel-16 part could follow it.
What’s the default configuration of Redcap test cases
[bookmark: OLE_LINK1]In order to ensure that Redcap UEs can access the NR successfully, we need to introduce some modifications on default configurations. We tried to do this by submitting [2]-[3] at the last RAN5 meeting. Finally, these prose CRs were only endorsed because of ASN.1 frozen issue. But they were also reviewed by RAN5 delegates. We now re-submit these prose CRs for discussion at this meeting. Please see [4] (R5-224724) - [5] (R5-224725). 
Default cell configurations
Considering SIG test cases would not go through all the cell channel bandwidth, to simplify the test for redcap, the channel bandwidth of test cell could set 20MHz. Please see [7] (R5-224726) - [8] (R5-224727).
Observation 2: We could use 20MHz channel bandwidth of test cell for FR1 to meet the most test case requirements.

Default messages/IEs configurations
We will re-use almost legacy default configurations for Redcap UE including legacy initial BWP except the following necessary changes. The most changes are about the default configurations captured in TS 38.508-1 and only MSG3 identification will have effect on TS 38.523-3.
1. SIB1: SIB1 is to check if Redcap is barred. We need to ensure the SIB1 broadcast the necessary IEs for Redcap UEs to access service. Please see [4] (R5-224724).
2. RACH procedure: Msg 3 for UE identification will always be performed in RACH procedure. So we need to make sure SS could identify and process new LCID for Redcap. No related RRC message/IE need to modify but to update TS 38.523-3. Please see [6] R5-224967.
3. RRCReconfiguration: SN-FieldLength of PDCP-Config and RLC-Config included by RRCReconfiguration need to be modified for RedCap UE test. For legacy UE, 18bit of SN field length is mandatory supported and 12bit is supported optionally. But Redcap UE is opposite. It mainly affects the Layer 2 test cases. Please see [5] (R5-224725).
In fact, the most of legacy test cases can be tested for Redcap UE if the changes above could be fixed in TS 38.508-1/38.523-3 as default configurations. There is no need to do any changes in prose, such as TC 6.1.1.1.
Observation 3: We could test most of legacy test cases for Redcap UE based on the default configurations in TS 38.508-1/38.523-3.

Generic procedure
In fact, the main thing would affect the generic procedure is the SN field length update for Redcap UE, such as initial access and registration with transmitting RRCReconfiguration message. But now RRCReconfiguration message content will associate with pc_RedCap_r17. Don’t need to do any changes in prose of generic procedure in TS 38.508-1. Please see [5] (R5-224725).
Observation 4: Based on the default cell configurations and messages/IEs values, the generic procedures specified in TS 38.508-1 could be tested normally.

Way forward on legacy test cases adjustment in TS.38.523-1(part 1) for Redcap UEs
In TS 38.523-1 clause 5.3, we introduce the general execution principle for redcap UE. Please see [9] R5-224966. When a Redcap UE want to run the test cases in TS 38.523-1, it should follow the indication in clause 5.3 to use default cell configurations and messages content.
Excluding the test cases that RedCap UE does not support, we can divide the remaining legacy test cases into two parts depending on whether it needs to be modified or not.
Layer 2 gets the most crush because of SN field length. So we will take Layer 2 for example. Now the number of R15 legacy test case in chapter 7 is 81, in which 69 are available for RedCap UE. Due to SN field length, we submit prose CRs R5-224690- R5-224695 and R5-224728- R5-224736, for total of 15. That means only 15 legacy test cases need to adjust for Redcap UE. As for the other chapters, I think the percentage would be smaller.
Observation 5: The percentage of legacy test cases that need to adjust for Redcap UE seems very small.
Proposal 1: For the majority of legacy test cases that do not require any changes, we can re-use them and keep the prose as it is.
Proposal 2: For the minority of legacy test cases that need to be adjusted for Redcap UE, we can also re-use them and directly modify the test cases. 

Way forward on applicability in TS.38.523-2(part 2) for Redcap UEs
[bookmark: OLE_LINK4]As for part 2, we still take Layer 2 for example. Please see [10] R5-224696r1
[TS 38.306 clause 4.2.21]
[bookmark: _Toc109083432]4.2.21.1	Definition of RedCap UE
RedCap UE is the UE with reduced capability:
-	The maximum bandwidth is 20 MHz for FR1, and is 100 MHz for FR2. UE features and corresponding capabilities related to UE bandwidths wider than 20 MHz in FR1 or wider than 100 MHz in FR2 are not supported by RedCap UEs;
-	The maximum mandatory supported DRB number is 8;
-	The mandatory supported PDCP SN length is 12 bits while 18 bits being optional;
-	The mandatory supported RLC AM SN length is 12 bits while 18 bits being optional;
-	For FR 1, 1 DL MIMO layer if 1 Rx branch is supported, and 2 DL MIMO layers if 2 Rx branches are supported; for FR2, either 1 or 2 DL MIMO layers can be supported, while 2 Rx branches are always supported. For FR1 and FR2, UE features and corresponding capabilities related to more than 2 UE Rx branches or more than 2 DL MIMO layers, as well as UE features and capabilities related to more than 2 UE Tx branches or more than 2 UL MIMO layers are not supported by RedCap UEs;
[bookmark: OLE_LINK5]-	CA, MR-DC, DAPS, CPAC and IAB (i.e., the RedCap UE is not expected to act as IAB node) related UE features and corresponding capabilities are not supported by RedCap UEs. All other feature groups or components of the feature groups as captured in TR 38.822 [24] as well as capabilities specified in this specification remain applicable for RedCap UEs same as non-RedCap UEs, unless indicated otherwise.
According on TS 38.306 clause 4.2.21, the RedCap UE shall not set the following Pics to ‘true’, and the corresponding testcases are not applicable for RedcCap UEs.(Those testcases would be normally excluded by CA/DC/… related Pics)
-	CA: the Pics are defined in TS 38.508-2 clause A.4.3.2A;
-	MR-DC: the Pics are defined in TS 38.508-2 clause A.4.3.2B;
-	DAPS: the Pics includes pc_intraFreqDAPS_r16, interFreqDAPS_r16 and other DAPS related Pics;
-	CPAC: the Pics includes pc_condPSCellChange_r16 and other CPAC related Pics;
-	IAB: FFS (the related Pics cannot be found in TS 38.508-2).

And the RedCap UE shall not support features and corresponding capabilities related to more than 2 UE Rx branches / DL MIMO layers / UE Tx branches / UL MIMO layers. So the corresponding testcases are not applicable for RedCap UEs;( Rel15 test case 7.1.1.4.1.3 and 7.1.1.4.1.4 require more than 2 MIMO layers in applicability, so they could be excluded by MIMO layer Pics)

As for PDCP SN length/ RLC AM SN length, they will have effect on several L2 test cases applicability shown as R5-224696r1[10]. I think we can do updates directly in existing table.

Observation 6: If we reuse the existing table, the legacy test cases applicability do not need to update and we can normally distinguish testcases, that could be tested by RedCap UEs or not, based on Pics, excluding TC 7.1.2.3.1-7.1.2.3.5a and TC 7.1.3.1.1-TC 7.1.2.3.1.
Observation 7: If we reuse the existing table, for the affected L2 testcases including TC 7.1.2.3.1-7.1.2.3.5a and TC 7.1.3.1.1-TC 7.1.2.3.1, we can still update the Pics list directly in the existing table.
Observation 8: If we do not reuse and create new table, some UE may support both SNPN and RedCap, then we have to create another new table for the combo. By that analogy, we will have to create many tables for combos A+B, A+C, B+C, A+B+C, A+D,… and then the TS 38.523-2 will bomb.

Proposal 3: We prefer to handle applicability (part 2) for Redcap UEs as [10]R5-224696r1 if we can reach agreement on Proposal 1-2. 
Conclusion
Observation 1: If we could find a way forward on Rel-15 test cases adjustment in TS 38.523-1 for Redcap, IMS (TS 34.229-5) and Rel-16 part could follow it.
Observation 2: We could use 20MHz channel bandwidth of test cell for FR1 to meet the most test case requirements.
Observation 3: We could test most of legacy test cases for Redcap UE based on the default configurations in TS 38.508-1/38.523-3.
Observation 4: Based on the default cell configurations and messages/IEs values, the generic procedures specified in TS 38.508-1 could be tested normally.
Observation 5: The percentage of legacy test cases that need to adjust for Redcap UE seems very small.
Observation 6: If we reuse the existing table, the legacy test cases applicability do not need to update and we can normally distinguish testcases, that could be tested by RedCap UEs or not, based on Pics, excluding TC 7.1.2.3.1-7.1.2.3.5a and TC 7.1.3.1.1-TC 7.1.2.3.1.
Observation 7: If we reuse the existing table, for the affected L2 testcases including TC 7.1.2.3.1-7.1.2.3.5a and TC 7.1.3.1.1-TC 7.1.2.3.1, we can still update the Pics list directly in the existing table.
Observation 8: If we do not reuse and create new table, some UE may support both SNPN and RedCap, then we have to create another new table for the combo. By that analogy, we will have to create many tables for combos A+B, A+C, B+C, A+B+C, A+D,… and then the TS 38.523-2 will bomb.
Proposal 1: For the majority of legacy test cases that do not require any changes, we can re-use them and keep the prose as it is.
Proposal 2: For the minority of legacy test cases that need to be adjusted for Redcap UE, we can also re-use them and directly modify the test cases. 
[bookmark: _GoBack]Proposal 3: We prefer to handle applicability (part 2) for Redcap UEs as [10]R5-224696r1 if we can reach agreement on Proposal 1-2. 

Referring to the discussion on R5-223351 + R5-222804 at the last meeting, we reached agreement that the solutions for RedCap UE and SNPN only UE do not have to be the same. I think we shall figure it out case by case, feature by feature. For Redcap, we’ve reviewed and analyzed all R15 legacy test cases and found that the majority of legacy test cases do not require any changes.
Besides, Redcap would be compatible for vertical feature combos if we can directly adjust the few legacy test cases. Redcap UE which also support any other vertical feature can call the legacy test case with Redcap UE test configurations and environment.
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