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1 Introduction

RRC configuration size issue was discussed in the previous meetings, and the following agreements were achieved [1]:
1: Restriction on the total RRC configuration size is needed.

2: The restriction without change of ASN.1 is considered as baseline. 

3: Evaluate the below options and decide which way to go based on the evaluation and RAN1 feedback:

•
Option 1: Reduce the size for each individual IE;

       o Evaluate the size of each individual IE including RACH-ConfigDedicated, MeasObjectNR, CSI-MeasConfig., etc.

       o Ask RAN1 to provide typical configurations with realistic parameter values in the LS

•
Option 2: Define the RRC buffer size to N* maximum RRC message size (9Kbytes).
One LS is sent to RAN1to ask for typical configurations and expects to deal with the over-sizes L1 configuration without change to the parameters [2]. One email discussion [103#46] is performed to collect assumption of typical configurations and to evaluate potential solutions.
In this contribution, we consider utilizing delta configuration within one configuration message to reduce configuration size.
2 Discussion
2.1 Total RRC configuration size
In NR, due to BWP introduction and multiple beam structure, RRC configuration size would scale up greatly. In the email discussion, it is proposed to use up to 2 BWPs per carrier and up to 8 carriers to evaluate the total RRC configuration size [3]. As one carrier may contain multiple beams and BWPs, beam specific parameters and BWP specific parameters would increase RRC configuration size greatly. It is illustrated that the maximum RRC configuration size would be several M bits, which would result in unacceptable implementation cost. Whether to restrict the total number of entries for each list is discussed in the email discussion. But if the specification enforces the restriction in each specific configuration parameter, the specification is very redundant, and the restriction would cause many features unfeasible.    
Proposal 1: RAN2 consider restricting the total RRC configuration size instead of restricting each individual IE.
2.2 Single RRC configuration size reduction

According to RAN2 agreement, single RRC configuration size is up to 9kBytes. But sometimes even if the network only wants to configure one carrier with multiple beam specific parameters such as dedicated RACH and CSI-RS resources, this restriction may be unacceptable.
In NR, one serving cell can own multiple beams and can have multiple BWPs. Some BWPs may not contain SSB. When UE is operated on the BWP without SSB, the network needs to configure CSI-RS resources for different beams for beam management, CSI acquisition and radio link monitoring. Under this situation, the UE may need to perform intra-frequency measurement while the neighboring cell may also configure its CSI-RS resources for UE measurement. Even in BWP with SSB, as SSB is very narrow, the network needs to configure CSI-RS resources for UE to report CSI for dynamic scheduling. 
Therefore, the CSI-RS resources configuration is requisite for UE, and the CSI-RS configuration requires many signaling bits which will cause one RRC configuration message over-size.
The network may use multiple consecutive RRC messages to send the configuration when the required configuration parameters exceed 9kBytes, but this may introduce large latency when the network has to send these multiple RRC messages in different slots. Multiple RRC messages may introduce new issue for delta signaling when the UE receives these multiple RRC messages in wrong order. Under some conditions such as handover with full configuration, this latency may be intolerable and cause handover failure. Besides, when UE is in handover situation, UE is usually in cell edge and radio link condition is bad, which is not suitable for large RRC configuration transmission.
Observation: Consecutive RRC messages to complete one RRC configuration larger than 9kBytes increases latency, which is not acceptable under handover case. 
Since CSI-RS resources are critical for configuration size, so take CSI-RS resource as example. The following is NZP structure from TS38.331 [4].
NZP-CSI-RS-Resource ::=



SEQUENCE {


nzp-CSI-RS-ResourceId



NZP-CSI-RS-ResourceId,


resourceMapping





CSI-RS-ResourceMapping,


powerControlOffset




INTEGER (-8..15),


powerControlOffsetSS



ENUMERATED{db-3, db0, db3, db6},



scramblingID





ScramblingId,


periodicityAndOffset



CSI-ResourcePeriodicityAndOffset,


qcl-InfoPeriodicCSI-RS



TCI-StateId,


...

}

In fact, when the network wants to configure CSI-RS resources associated with serving cell for CSI acquisition and beam management, many parameters value within NZP-CSI-RS-Resource such as powerControlOffset and CSI-RS-ResourceMapping would be same. According to the current configuration mechanism, even if there are many common values between multiple CSI-RS resources, RRC configuration message needs to list all these values respectively, which causes configuration size huge. 

If one typical configuration of CSI-RS resource is adopted as reference, and the other CSI-RS resource only lists different value in RRC configuration message, the actual configuration size will be reduced greatly. This can be called as intra-message delta signaling. In order to have less impacts on ASN.1, CSI-RS resource with the first index can be used as the reference, the other CSI-RS resources only need to indicate different values compared with the reference.  
Besides CSI-RS resources, other parameter configurations such as different BWP configurations, RACH configurations etc. can use the same mechanism. For example, the configuration of BWP 0 can be used as reference, and the other BWP configuration of the same serving cell only indicates the different parameters.
Proposal 2: In order to reduce single RRC configuration size, it is proposed to introduce an intra-message delta signaling. 
3 Conclusion

In this contribution we analyzed signaling reduction, and made the following proposals:
Proposal 1: RAN2 consider restricting the total RRC configuration size instead of restricting each individual IE.
Observation: Consecutive RRC messages to complete one RRC configuration larger than 9kBytes increases latency, which is not acceptable under handover case. 
Proposal 2: In order to reduce single RRC configuration size, it is proposed to introduce an intra-message delta signaling. 
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