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Introduction
In RAN2#100, the following agreements were made regarding RRC processing times for EN-DC.

Agreements
1	A joint processing time requirement is defined to LTE reconfiguration message with embedded NR RRC part.
2	The processing time requirement for NR RRC received over SRB3 is defined in 38.331.
3	The processing time requirements only apply to the case where the UE receives one RRC message at a time.
4	The processing time definition and unit of LTE RRC is applied also for LTE RRC with embedded NR RRC.
5	Following aspects should be considered when deciding RRC processing times for LTE RRCConnectionReconfiguration with embedded NR RRC: 
- LTE and NR ASN.1 decoding and encoding 
- Configuration time including coordination between LTE and NR part of UE 
- Encoding of LTE and NR complete message 
- Increased complexity due to introduction of new features and RRC IEs in LTE-A and NR 
- UE processing capability improvements since R8
6	The following two subcases are defined for RRCConnectionReconfiguration including NR RRC: 
- RRC connection re-configuration (NR measurement configuration) 
- RRC connection re-configuration (NR SCG establish/mod/release)

In this paper, we continue the discussion on actual processing time values. 
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Given the following aspects agreed at RAN2#100 to be considered when deciding the RRC processing times for LTE RRC with embedded NR RRC;
- LTE and NR ASN.1 decoding and encoding 
- Configuration time including coordination between LTE and NR part of UE 
- Encoding of LTE and NR complete message 
- Increased complexity due to introduction of new features and RRC IEs in LTE-A and NR 
it seems that compared to the processing time of RRC LTE only, processing also the embedded NR RRC message can be expected to either increase the processing time or keep the same, assuming increased RRC processing capabilities of EN-DC capable UEs. This was also the case for LTE DC, where processing time for RRC connection reconfiguration including SCG actions is 20ms, whereas for RRC connection reconfiguration it is 15ms.
However, considering the following agreed aspect to considered when deciding the RRC processing times for LTE RRC with embedded NR RRC;
UE processing capability improvements since R8

it is not so clear what is the reference level for RRC processing time of the RRC LTE only messages? In the email discussion 99bis#21, operator reported that the values for RRC processing times in 36.331 no longer represent the current situation in field, and that even with the increased EN-DC complexity, a reduction factor of 3 to 5 times could be considered.
There are several aspects that motivate a reduction of the RRC processing times:
1. The NR physical layer is optimized for low latency, a key factor to ensure high e2e performance at Gbps speeds.
2. The e2e performance is however not only affected by the physical layer delay, but also by control plane delays for cases where reconfigurations are needed e.g. to change RRC state, increase transmission format or add Scells.
3. For EN-DC utilizing split SRB, LTE RRC messages can be transmitted over the NR physical layer, reducing the transmission delay significantly compared to LTE physical layer.
4. What is left is then the RRC processing delay, which becomes long compared to the transmission time. 
Considering the above points, a reduction of the RRC processing time would mean significantly faster response to changes to the UE configuration. One can also mention that in order to reach the ITU target for CP latency in IMT 2020 [4], a reduction in the RRC processing time requirement of the LTE RRC Connection resume message from 15ms to 5ms is required [5].

In summary, we propose the following values for the RRC processing times of RRC connection reconfiguration with embedded NR RRC in 36.331 that were included in the agreed TP [1] during RAN2#100:
	RRC Connection Control Procedures

	[bookmark: _Hlk498506525][bookmark: _GoBack]RRC connection re-configuration (NR measurement configuration)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	3
	

	RRC connection reconfiguration (NR SCG establishment/ /modification/release)
	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	4
	



A corresponding CR is provided in [6].
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Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	RRC processing time in UE for RRC connection reconfiguration with embedded NR measurement configuration is 3 ms.
Proposal 2	RRC processing time in UE for RRC connection reconfiguration with embedded NR NR SCG establishment/ /modification/release is 4 ms.
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