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1 Discussion

In R15, with introduction of mixed operation mode operation, new carrier lists dl-ConfigListMixed have been defined. The capable UE creates a combined list of DL carriers for paging by appending dl-ConfigListMixed to the dl-ConfigList. A parameter pagingDistribution is also introduced for indicating whether combined dl-ConfigList/dl-ConfigListMixed or only dl-ConfigListMixed is used as non-anchor carriers for paging. 

However, the first issue is, in the field description of dl-ConfigListMixed, it doesn’t cover the case that dl-ConfigListMixed is not configured. This would cause ambiguity on UE behaviour. It’s clear if dl-ConfigListMixed is configured, the network will configure or not configure the pagingDistribution. No matter pagingDistribution is present or absent, it’s clear what kind of carrier list will be used. However, if dl-ConfigListMixed is not configured and pagingDistribution is absent, as the UE only check pagingDistribution but not check whether dl-ConfigListMixed is present, the UE would determine to use the dl-ConfigListMixed for paging and set pagingWeigthAnchor to w0. Finally, the UE would find nothing could be used for paging. In another word, it also means that if pagingDistribution is absent, dl-ConfigListMixed must exist, otherwise the UE supporting mixed operation mode will have no paging carrier. This is obvious incorrect requirement since in Rel-14 cell, neither pagingDistribution nor dl-ConfigListMixed can be configured.
	dl-ConfigList, dl-ConfigListMixed
For FDD: List of DL non-anchor carriers and associated configuration that can be used for paging and/or random access. E-UTRAN configures DL non-anchor carriers operating in mixed operation mode only in dl-ConfigListMixed and only a UE that supports mixed operation mode uses the carriers in dl-ConfigListMixed. A given carrier is either signalled in the dl-ConfigList or in dl-ConfigListMixed.

If pagingDistribution is present, the UE supporting mixed operation mode creates a combined list of DL carriers for paging by appending dl-ConfigListMixed to the dl-ConfigList while maintaining the order among dl-ConfigList and dl-ConfigListMixed; the total number of signalled DL non-anchor carriers cannot be more than maxNonAnchorCarriers-NB-r14.

If pagingDistribution is absent, the UE supporting mixed operation mode uses the list of DL carriers for paging provided in dl-ConfigListMixed and considers pagingWeigthAnchor being set to w0, i.e. the anchor carrier is not used.
For TDD: List of non-anchor carriers and associated configuration that can be used for paging and/or random access.


Observation 1: According to the field description of dl-ConfigListMixed, if pagingDistribution is absent, dl-ConfigListMixed must exist, otherwise the UE supporting mixed operation mode will have no paging carrier. This is incorrect requirement since in Rel-14 cell, neither pagingDistribution nor dl-ConfigListMixed can be configured.
The second issue is, according to conditional presence description for pagingWeightAnchor, if paging carrier is not configured in dl-ConfigList, only the anchor carrier would be used for paging, no matter whether dl-ConfigListMixed is configured. But as mentioned above, according to the field description for dl-ConfigList / dl-ConfigListMixed, UE supporting mixed Operation Mode would always use the paging carrier in dl-ConfigListMixed. Such inconsistent understanding according to different IEs on which carrier(s) can be used for paging may finally cause paging failure. 
-- ASN1START
SystemInformationBlockType22-NB-r14 ::=
SEQUENCE {


dl-ConfigList-r14 




DL-ConfigCommonList-NB-r14
OPTIONAL,
-- Need OR


ul-ConfigList-r14 




UL-ConfigCommonList-NB-r14
OPTIONAL,
-- Need OR


pagingWeightAnchor-r14



PagingWeight-NB-r14


OPTIONAL,
-- Cond pcch-config

nprach-ProbabilityAnchorList-r14
NPRACH-ProbabilityAnchorList-NB-r14
OPTIONAL,
-- Cond nprach-config


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...,


[[
mixedOperationModeConfig-r15
SEQUENCE {




dl-ConfigListMixed-r15


DL-ConfigCommonList-NB-r14
OPTIONAL,
-- Need OR




ul-ConfigListMixed-r15


UL-ConfigCommonList-NB-r14
OPTIONAL,
-- Need OR




pagingDistribution-r15


ENUMERATED {true}


OPTIONAL,
-- Need OR




nprach-Distribution-r15


ENUMERATED {true}


OPTIONAL 
-- Need OR



}















OPTIONAL,
-- Need OR



ul-ConfigList-r15



UL-ConfigCommonListTDD-NB-r15
OPTIONAL
-- Cond TDD


]]

}

......

-- ASN1STOP

	Conditional presence
	Explanation

	……
	……

	pcch-Config
	This field is optionally present, Need OP, if the field dl-ConfigList is present and at least one of the carriers in dl-ConfigList is configured for paging. Otherwise the field is not present and only the anchor carrier is used for paging.

	……
	……


Observation 2: There exists inconsistent understanding according to different IEs (field description of dl-ConfigListMixed and conditional presence description for pagingWeightAnchor) on which carrier(s) can be used for paging. Such inconsistence may finally cause paging failure.

Based on the above analysis, we list the possible cases and the corresponding UE behaviour (according to the current spec description) in the following Table 1. We mark the undesired or unclear UE behaviour with high light yellow:

Table 1

	
	A present
	A absent

	B present
	If pagingDistribution is present:

· to use A(and C)+B
	*: According to conditional presence explanation of pcch-Config, in this case pagingWeigthAnchor is not present and UE would use C.

**: According to definition of dl-ConfigListMixed, if pagingDistribution is present, UE would use A+B (=B).

* and ** is inconsistent.

	
	If pagingDistribution is absent: 

· to use B and without C
	*: According to conditional presence explanation of pcch-Config, in this case pagingWeigthAnchor is not present and UE would use C.

**: According to definition of dl-ConfigListMixed, if pagingDistribution is absent, UE would use B.

* and ** is inconsistent.

	B absent
	If pagingDistribution is present: 

· to use A(and C)+B = A(and C)
	*: According to conditional presence explanation of pcch-Config, in this case pagingWeigthAnchor is not present and to use C.

**: According to definition of dl-ConfigListMixed, if pagingDistribution is present, UE would use A+B (= null).

* and ** is inconsistent.

	
	If pagingDistribution is absent: 

· to use B (list is null)
	*: According to conditional presence explanation of pcch-Config, in this case pagingWeigthAnchor is not present and to use C.

**: According to definition of dl-ConfigListMixed, if pagingDistribution is absent, UE would use B (= null).

* and ** is inconsistent.


Note: A: dl-ConfigList

B: dl-ConfigListMixed

C: anchir carrier

According to discussion in R15, we summary the following consideration for checking dl-ConfigList / dl-ConfigListMixed and also pagingDistribution and pagingWeigthAnchor:
· Both dl-ConfigList and dl-ConfigListMixed are optional non-anchor carrier configuration. Both of them can be absent.

· If dl-ConfigListMixed is present, it should be used anyway according to pagingDistribution. And if only dl-ConfigListMixed can be used (e.g., no dl-ConfigList), anchor carrier would not be used.

· If dl-ConfigListMixed is absent, pagingDistribution is meaningless and can be ignored (even pagingDistribution can be present, the result is same as pagingDistribution is ignored). The UE will follow the legacy process, e.g., if dl-ConfigList is present, it would be used together with anchor carrier, otherwise, only anchor carrier would be used.

· For pagingWeigthAnchor, it should be absent when dl-ConfigList is absent. For UE not supporting mixed Operation Mode, it will assume only the anchor carrier is used for paging. But for UE supporting mixed Operation Mode, only when both dl-ConfigList and dl-ConfigListMixed are absent, the UE would assume only the anchor carrier is used for paging.
With the above consideration, we think the desired UE behaviour can be as following in Table 2:

Table 2
	
	A present
	A absent

	B present


	If pagingDistribution present:

· to use A(and C)+B
	pagingWeigthAnchor is not present and if pagingDistribution present:

· to use A+B(= B) and without C

	
	If pagingDistribution absent: 

· to use B and without C
	pagingWeigthAnchor is not present and if pagingDistribution absent: 

· to use  B(= B) and without C

	B absent
	pagingDistribution should be ignored and follow legacy process: 

· to use A(and C) 
	pagingWeigthAnchor is not present,  pagingDistribution should be ignored and to use C.


Note: A: dl-ConfigList

B: dl-ConfigListMixed

C: anchir carrier

Based on the above analysis, we have the following proposal related to dl-ConfigListMixed. 

Proposal 1a: To clarify if dl-ConfigListMixed is absent, pagingDistribution would not be checked. We have the following options to implement this proposal in ANS.1:

Option 1: to explicitly describe if dl-ConfigListMixed is absent, pagingDistribution can be ignored.
Option 2: to clarify pagingDistribution as conditionally optional parameter, based on whether dl-ConfigListMixed is configured. 

Proposal 1b: For the conditional presence description for pagingWeightAnchor, to clarify if dl-ConfigList is absent, for UE supporting mixed Operation Mode, only when both dl-ConfigList and dl-ConfigListMixed are absent, the UE would assume the anchor carrier is used for paging.
The similar issue as indicated in observation 1 also exist for ul-ConfigListMixed and nprach-Distribution.

As in the field description for ul-ConfigList / ul-ConfigListMixed, it mentions “If nprach-Distribution is absent, the UE supporting mixed operation mode uses /the list of UL carriers for random access provided in ul-ConfigListMixed and considers nprach-ProbabiliyAnchor being set to zero for each NPRACH resource, i.e. the anchor carrier is not used for random access.”, which means that if nprach-Distribution is absent, ul-ConfigListMixed must exist, otherwise the UE supporting mixed operation mode will have no UL carrier for random access. This is obvious incorrect since in Rel-14 cell, neither nprach-Distribution nor ul-ConfigListMixed can be configured.

Therefore, we have the following proposals for ul-ConfigListMixed and other related parameters:
Proposal 2a: To clarify if ul-ConfigListMixed is absent, nprach-Distribution can be ignored. We have the following options to implement this proposal in ANS.1:

Option 1: to explicitly describe if ul-ConfigListMixed is absent, nprach-Distribution can be ignored.
Option 2: to modify nprach-Distribution as conditionally optional parameter, based on whether ul-ConfigListMixed is configured.
Inconsistent issue as indicated in observation 2 also exists between description of ul-ConfigListMixed and conditional presence description for nprach-ProbabilityAnchorList., e.g., different UEs supporting mixed Operation Mode and eNB would have different understanding. But as this configuration is for random access, only UE needs to know which resource is selected. Such issue would not cause random access failure. It’s not so critical to do modification. Therefore, we have the following proposal:

Proposal 2b: RAN2 needs to discuss whether the inconsistent understanding caused by ul-ConfigListMixed and conditional presence description for nprach-ProbabilityAnchorList would be resolved and whether the following change is needed:

· For the conditional presence description for nprach-ProbabilityAnchorList, to clarify if ul-ConfigList is absent, for UE supporting mixed Operation Mode, only when both ul-ConfigList and ul-ConfigListMixed are absent, the UE would assume only the anchor carrier is used for random access.
2 Conclusions

In this contribution, we have discussed the issues related to dl-ConfigListMixed and ul-ConfigListMixed. We make the proposals and related CRs for proposal 1a, 1b and 2a with option 1 and option2 can be found in [1] and [2]:

Proposal 1a: To clarify if dl-ConfigListMixed is absent, pagingDistribution would not be checked. We have the following options to implement this proposal in ANS.1:

Option 1: to explicitly describe if dl-ConfigListMixed is absent, pagingDistribution can be ignored.
Option 2: to clarify pagingDistribution as conditionally optional parameter, based on whether dl-ConfigListMixed is configured. 

Proposal 1b: For the conditional presence description for pagingWeightAnchor, to clarify if dl-ConfigList is absent, for UE supporting mixed Operation Mode, only when both dl-ConfigList and dl-ConfigListMixed are absent, the UE would assume the anchor carrier is used for paging.
Proposal 2a: To clarify if ul-ConfigListMixed is absent, nprach-Distribution can be ignored. We have the following options to implement this proposal in ANS.1:

Option 1: to explicitly describe if ul-ConfigListMixed is absent, nprach-Distribution can be ignored.
Option 2: to modify nprach-Distribution as conditionally optional parameter, based on whether ul-ConfigListMixed is configured.

Proposal 2b: RAN2 needs to discuss whether the inconsistent understanding caused by ul-ConfigListMixed and conditional presence description for nprach-ProbabilityAnchorList would be resolved and whether the following change is needed:

· For the conditional presence description for nprach-ProbabilityAnchorList, to clarify if ul-ConfigList is absent, for UE supporting mixed Operation Mode, only when both ul-ConfigList and ul-ConfigListMixed are absent, the UE would assume only the anchor carrier is used for random access.
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