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Discussion and Decision

1
Introduction
This contribution discusses on identified problem in measurement configuration at CA operation after handover of the PCell. We have identified these issues when performing both IOT testing as well as when performing test verification based on RAN5 test case. We believe that existing test case defined in TS36.523-1 in sub-clause 8.2.4.21 is incorrect, however, the reason for this is perhaps in unclear definitions in 36.331. 

We have submitted a RAN5 CR to correct these test cases but in this contribution we discuss what the expected UE behaviour is and whether CR is needed to TS36.331 to clarify this issue.
2
Discussion
The issues that we identified is in test case in sub-clause  8.2.4.21.1.3 of TS36.523-1 where Pcell handover is performed to inter frequency neighbouring cell and SCell is released. In the existing test case the RRC configuration message performing the handover deletes all measurement objects from existing measurement configuration. The message content of the RRC reconfiguration message is presented in Table 8.24.21.1.3.3-8 (copied from TS36.523-1).  The measurement object deletion part highlighted with yellow colour. Additionally we note that reconfiguration message does not include full configuration that would release all current radio configurations including MeasConfig and OtherConfig.
The alternative understanding of the test case is, that as all measurement objects from the configuration are deleted inclusion with measurement reporting configuration and measurement ID, the UE shall consider the measurement configuration to be deleted.

Table 8.2.4.21.1.3.3-8: RRCConnectionReconfiguration (step 7, Table 8.2.4.21.1.3.2-2)

	Derivation Path: 36.508, Table 4.6.1-8, condition HO

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	      MeasConfig ::= SEQUENCE {
	
	
	

	         measObjectToRemoveList SEQUENCE (SIZE (1.. maxObjectId)) OF SEQUENCE {
	3 entries
	
	

	               measObjectId[1]
	IdMeasObject-f1
	Cell 1
	

	               measObjectId[2]
	IdMeasObject-f2
	Cell 3
	

	               measObjectId[3]
	IdMeasObject-f3
	Cell 6
	

	         }
	
	
	

	         reportConfigToRemoveList ::= SEQUENCE (SIZE (1..maxReportConfigId)) OF SEQUENCE {
	1 entry
	
	

	               reportConfigId
	IdReportConfig-A5
	
	

	          }
	
	
	

	          measIdToRemoveList SEQUENCE (SIZE (1..maxMeasId)) OF SEQUENCE {
	1 entry
	
	

	               measId[1]
	1
	
	

	          }
	
	
	

	        }
	
	
	

	        nonCriticalExtension SEQUENCE {
	
	
	

	          lateNonCriticalExtension
	
	
	

	          nonCriticalExtension SEQUENCE {
	
	
	

	            nonCriticalExtension SEQUENCE {
	
	
	

	              SCellToReleaseList-r10 ::= SEQUENCE  (SIZE (1..maxSCell-r10)) OF SEQUENCE {
	
	
	

	                SCellIndex-r10[1]
	1
	
	

	              }
	
	
	

	             SCellToAddModList-r10
	Not present
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


In current Rel-11 RRC specification defines for measurement in sub-clause 5.5.2.1 (copied below, relevant part highlighted with yellow) that E-UTRAN ensures that whenever the UE has a measConfig, it includes a measObject for each serving frequency. In our understanding the network should not send configuration that would lead to measurement configuration, where there is measConfig that does not have measObject for each serving frequency. If such configuration would be received by the UE a proper UE implementation would reject such re-configuration message. 
5.5.2.1
General

E-UTRAN applies the procedure as follows:

-
to ensure that, whenever the UE has a measConfig, it includes a measObject for each serving frequency;

-
to configure at most one measurement identity using a reporting configuration with the purpose set to reportCGI;
-
for serving frequencies, set the EARFCN within the corresponding measObject according to the band as used for reception/ transmission;

Observation 1: It is clearly defined that when UE a measConfig, shall always include a measObject for each serving frequency.
As we identified the problem in test case 8.2.4.21.1.3 of TS36.523-1 where Pcell handover is performed to inter frequency neighbouring cell and SCell is released, it is worth look what existing definitions in handover sections and measurement identity removal parts define. Whether those section define that when measurement configuration does not contain any more any measurement object the configuration is deleted inside the UE.
The sub-clause 5.5.6.1 Action upon handover and re-establishment (copied below, relevant part highlighted with yellow) defines that in HO the E-UTRAN ensures that a measObjectId corresponding to each handover target serving frequency is configured.
5.5.6.1
Actions upon handover and re-establishment
E-UTRAN applies the handover procedure as follows:

-
when performing the handover procedure, as specified in 5.3.5.4, ensure that a measObjectId corresponding to each handover target serving frequency is configured as a result of the procedures described in this sub-clause and in 5.3.5.4;
-
when changing the band while the physical frequency remains unchanged, E-UTRAN releases the measObject corresponding to the source frequency and adds a measObject corresponding to the target frequency (i.e. it does not reconfigure the measObject);
Additionally this section defines how UE updates measId values in the measIdList and removes remove all measurement reporting entries within VarMeasReportList.
As above section refers to 5.3.5.4, measurement related actions there are to take measConfig and perform actions in 5.5.2 and 5.5.2.2a. The 5.5.2 starts with general sub-clause of 5.5.2.1 which was copied above. The sub-clause refers also to 5.5.2.4 Measurement object removal, however in that section there is no additional definitions for the case that Object removal removes all measurement object configured from the UE. Only note is that UE does not consider message erroneous if measObjectToRemoveList includes any measObjectId value that is not part of the current UE configuration.
The measurement identity autonomous removal in sub-clause 5.5.2.2a as copied below, does not either contain any statement on how measurement configuration should be handled if it does not contain any measurement object. The sub-clause contains a note that defines that autonomous removal is only applicable for events A1, A2 and A6, and thus removing A5 event as in test case required explicit signalling to remove measId removal, which is correctly performed in the test.
Finally only section in TS36.331 where we find command to release/clear existing measurement configuration is in section 5.3.5.8 when radio configuration involving full configuration option is used as seen below.
5.3.5.8
Radio Configuration involving full configuration option

The UE shall:

1>
release/ clear all current dedicated radio configurations except the C-RNTI, the security configuration and the PDCP, RLC, logical channel configurations for the RBs and the logged measurement configuration;

NOTE 1:
Radio configuration is not just the resource configuration but includes other configurations like MeasConfig and OtherConfig.
Observation 2: There is no requirement that UE shall delete existing measurement configuration when all measurement objects from it is removed. Rather E-UTRAN ensures that whenever the UE has a measConfig, it includes a measObject for each serving frequency.
Observation 3: If E-UTRAN desires to remove measurement configuration from UE completely, the E-UTRAN should include full configuration option in RRC reconfiguration message.
Observation 4: Existing RAN5 test case is erroneous.

Based on above it is proposed following:

Proposal 1: Send short LS to RAN5 to indicate test case is erroneous and there is no requirement that UE shall delete existing measurement configuration when all measurement objects form it is removed. Rather E-UTRAN ensures that whenever the UE has a measConfig, it includes a measObject for each serving frequency.

If proposal 1 is agreed, Broadcom has provided draft the LS in R2-142419.
Proposal 2: Discuss whether there is need for CR to clarify this issue in TS36.331 specification.

One example option to clarify this issue is to add following note to the section 5.5.2.4.

5.5.2.4
Measurement object removal

The UE shall:

1>
for each measObjectId included in the received measObjectToRemoveList that is part of the current UE configuration in VarMeasConfig:

2>
remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;

2>
remove all measId associated with this measObjectId from the measIdList within the VarMeasConfig, if any;

2>
if a measId is removed from the measIdList:
3>
remove the measurement reporting entry for this measId from the VarMeasReportList, if included;

3>
stop the periodical reporting timer or timer T321, whichever one is running, and reset the associated information (e.g. timeToTrigger) for this measId;

NOTE:
The UE does not consider the message as erroneous if the measObjectToRemoveList includes any measObjectId value that is not part of the current UE configuration.
NOTE 2:
The E-UTRAN cannot release/clear existing measurement configuration by removing all measObjectIds from the existing measConfig.
3
Conclusion
In this contribution issue identified when performing both IOT testing as well as when performing test verifications based on RAN5 test cases for Carrier aggregation is discussed. Based on analysis of the test case and existing TS36.331 it is observed following:
Observation 1: It is clearly defined that when UE a measConfig, shall always include a measObject for each serving frequency.

Observation 2: There is no requirement that UE shall delete existing measurement configuration when all measurement objects from existing measConfig is removed. Rather E-UTRAN ensures that whenever the UE has a measConfig, it includes a measObject for each serving frequency.
Observation 3: If E-UTRAN desires to remove measurement configuration from UE completely, the E-UTRAN should include full configuration option in RRC reconfiguration message.

Observation 4: Existing RAN5 test case is erroneous.

Based on observations it is proposed following:

Proposal 1: Send short LS to RAN5 to indicate test case is erroneous and there is no requirement that UE shall delete existing measurement configuration when all measurement objects form it is removed. Rather E-UTRAN ensures that whenever the UE has a measConfig, it includes a measObject for each serving frequency.

Proposal 2: Discuss whether there is need for CR to clarify this issue in TS36.331 specification.
