


3GPP TSG-RAN WG2 Meeting #105	R2-1904177
Athens, Greece, 25 Feb - 01 Mar 2019	R2-1900353


Agenda item:	11.10.4.4
Source:	Nokia, Nokia Shanghai Bell
[bookmark: _Hlk791704]Title:	Efficient RRC configuration with low latency
WID/SID:	LTE_NR_DC_CA_enh-Core - Release 16
Document for:	Discussion and Decision
1	Introduction
To achieve low latency configuration of serving cells, the RRC overhead should be minimized. To do that, one should first understand the Rel-15 limitations and how they can be overcome. For example, during the Rel-15 NR work, the NR RRC overhead was discussed (see e.g. R2-1813375) and several bottlenecks identified especially in the L1 parameter signalling. 
In the DCCA WI, one of the main objectives is:
	
2. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode



[bookmark: _GoBack]Where the contribution R2-1900352 attempted to analyze the exact latency for setting up SCell when starting from IDLE mode, this contribution attempt to consider the RRC aspects affecting the serving cell setup signalling and discuss what can be done to improve the RRC signalling in Rel-16.
2	NR RRC limitations in Rel-15 
The Rel-15 L1 parameter signalling can grow to be huge: As identified in R2-1810613 , e.g. the CSI-RS configurations can grow to be quite large, up to the maximum RRC message size of 9000 octets. This was then discussed further in e.g. R2-1811335 or R2-1813375, which results in LS to RAN1 in R2-1816024 and R2-1813462, along with RAN2 CR in R2-1819089, limiting the total size of RRC configuration to 45000 octets. Even some basic configurations can grow to be larger than the RRC message size limit of 9000 octets. 
This may lead to some awkward limitations: For example, if configuring one BWP alone can require that network uses the maximum RRC message size, it may never be possible to configure a slew of BWPs in one message to the UE and then later switch between them. Instead, the network is easily limited to configuring just one (or at maximum, two) BWPs, for which the BWP is then adapted via a quick RRC reconfiguration only adapting the bandwidth and location. 
Similarly, since the CSI-RS configuration can be extremely large, the network might opt to do constant reconfigurations to change the measured CSI-RS resources simply to ensure the UE RRC configuration size does not exceed the limits. This creates additional complexity for the network, and easily also increases the latency since UE may not be measuring sufficient resources that it could if configured to; the UE would be limited to what network has configure for the most essential operations. For a beam-based operation, this could mean that the beam switching could fail or be inefficient.
Observation 1: The larger size of (some) RRC configurations can limit the efficiency of the system operation.
3	Overcoming RRC message size limitations 
3.1	Reduced-size RRC configuration 
The most obvious case for reducing the RRC configuration sizes would be that RAN1 and RAN2 re-discuss how the parameters can be configured, effectively creating a “critical extension” of RRC configurations. However, this would be quite complex undertaking, as the response to the earlier RAN2 LSs in RAN1 was already somewhat reserved (and created no actions, albeit for the reason that it was too late to do anything for Rel-15).
Observation 2: Making critical extensions to simplify existing RRC configurations may be very difficult to accomplish in practice.
3.2	RRC message segmentation 
Segmentation of RRC (UE capability) messages is currently discussed in the context of the RACS SID RP-181459. Using segmentation would not solve the issue of large configuration overhead but would allow sending e.g. multiple maximum-size BWP configurations via one RRC reconfiguration message. However, it remains to be seen whether that mechanism will be specified and what its applicability to other RRC messages than UE capabilities would be. 
Observation 3: RRC message segmentation allows sending larger configurations at once but does not solve the problem of signalling overhead.
3.3 	Group configuration
Rel-15 LTE allows configuring same parameters for multiple SCells via an SCell group configuration (e.g. for intra-band CA or LAA use cases). Up to 4 SCell groups can be used, with group configuration only being provided once and SCells utilizing the configuration within the group. Each SCell may also override the common configuration via dedicated signalling (to allow having some differences between the SCell configuration parameters). This allows for configuring many cells at once without needing to duplicate the same signalling several times, which is much the same principle as used for the FeatureSets in NR UE capability signalling.
Observation 4: Group configurations can help to reduce signalling overhead if it is possible to clearly identify likely commonalities in signalling related to the groups.
3.4	Other possibilities 
The solutions discussed above have some drawbacks, in particular with the practical details. However, we think that it would still make sense for RAN2 to consider enhancements to the RRC signalling that have no effect to RAN1. Even simple signalling enhancements could be helpful, e.g. the SCell group configuration as done for LTE Rel-15. 
Proposal 1: RAN2 to consider enhancements to reduce the overall NR configuration size in this WID. 
Proposal 2: Consider group configuration (for at least NR SCell configurations) in this WID.
4	Conclusions
We have discussed the overall NR RRC configuration size, and observed/proposed the following: 
Observation 1: The larger size of (some) RRC configurations can limit the efficiency of the system operation.
Observation 2: Making critical extensions to simplify existing RRC configurations may be very difficult to accomplish in practice.
Observation 3: RRC message segmentation allows sending larger configurations at once but does not solve the problem of signalling overhead.
Proposal 1: RAN2 to consider enhancements to reduce the overall NR configuration size in this WID. 
Proposal 2: Consider group configuration (for at least NR SCell configurations) in this WID.



