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1	Introduction
During the RAN#99 meeting in Berlin a discussion happened on [1] and the paper was noted. The paper is resubmitted again with the proposal section updated given the facts that there are severe issues with mobility under NR without configuring SRB3 and a majority of companies have now supported having the SRB3 a mandatory feature (or having the same supported with an IOT bit).
2	Background and assumptions
For comparing the reconfiguration latency with direct SRB versus use of RRC containers via MCG SRB, we present a simple illustrative calculation as follows.
The overall procedure duration is measured from the point the UE is ready to send the RRC Measurement Report to the point when the network receives the RRC Connection Reconfiguration Complete; in other words, from the identification of the need for a handover to its completion.
The following assumptions are used:
UE scheduling delays
Scheduling delays are estimated to be half of the minimum time between two scheduling opportunities.
In LTE, the minimum time between two opportunities to send a Scheduling Request is assumed 5 ms; this leads to an average scheduling delay of 2.5ms.
In NR, the minimum time between two opportunities to send a Scheduling Request is being defined. We will assume it is 1ms.
Uu transmission delays
Uu transmission delays are set to one TTI, meaning 1ms for LTE. For NR we assume a 0.125ms TTI.
SgNB processing and scheduling delays
This corresponds to the time required to process an UL scheduling request from the UE or a DL transmission request and to wait for the right TTI. As this is dependent on UL/DL split, it is proposed to use a fixed processing time of 1ms plus two TTIs, i.e. 1.25ms.
Procedure delays and interruption times
These haven’t yet been defined for NR, but are expected to be lower than for LTE. One way to proceed is to apply a  factor of performance improvement over LTE (3x or 5x).
In LTE, the maximum procedure delay for the UE handling of the RRC Connection Reconfiguration is given by TS36.331 section 11.2 (15ms for intra-LTE mobility). The maximum interruption time is given by TS36.133 section 5.1.2.1.2 (20ms, by assuming the target cell is already known and there is no delay until first PRACH occasion). The total is 35ms.
For NR, we assume for the rest of this discussion that a modest performance gain of 4x leading to a total procedure delay and interruption time of 8ms (rounding up 35/4).
NR RACH procedure
TR38.804 section E.2 gives a RACH minimum latency of 4ms.
Handover preparation
This is implementation-dependent and therefore cannot be estimated fairly. However, this delay is the same for an intra-gNB handover using RRC containers via the MeNB and using direct RRC signalling, so it is only significant if we look at the relative gain compared to the total duration. One way to address this is too look at two metrics:
· The relative gain compared to the total duration, in which the handover preparation is included and set to an arbitrarily fixed number; we propose 25ms.
· Consider the relative gains of handover preparation without including the handover preparation gain.
3	Heading 1
Based on the background and assumptions provided in the previous section, the tables provide the results of the simple calculations:
Table 1: Intra-SgNB mobility using the MCG SRB involving the MeNB












Table 2: Intra-SgNB mobility using the direct SCG SRB (not involving the MeNB)






[bookmark: _GoBack]Observation 1: There is a clear 50% latency gain in RRC reconfiguration using the direct SCG SRB for intra-SgNB mobility.
Observation 2: When the HO preparation time is additionally included, there still remains a large gain of close to 30% in procedural execution time for RRC reconfiguration when using the direct SCG SRB for intra-SgNB mobility.
4	Conclusion
In this contribution, we have provided the calculations to prove the gains coming from using the SgNB RRC. Given the clear gains that can be achieved with direct NR RRC signalling it is proposed to make it mandatory for the UE to support it.
Observation 1: There is a clear 50% latency gain in RRC reconfiguration using the direct SCG SRB for intra-SgNB mobility.
Observation 2: With the HO preparation time is included, there is still a large gain of close to 30% gain in procedural execution time for RRC reconfiguration using the direct SCG SRB for intra-SgNB mobility.
Observation 3: Not having SRB3 configured in a network will result in huge KPI issues with UE mobility in NR especially given the fact that the most of the PSCell mobility scenarios will not need MN involvement.
Observation 3: A majority of companies have supported having SRB3 mandatory feature (or at least with the IOT bit).
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Step UE MeNB X2 SgNB

Waiting for Scheduling Request period 2.5

UE sending of Scheduling Request to MeNB 1

MeNB scheduling of UL grant for UE 3

MeNB sending of UL Grant to UE 1

UE processing and waiting 3 TTIs 3

UE sending of Meas Report to MeNB 1

MeNB decoding of RRC container 1

UE Meas Report forward to SgNB 1

Handover preparation in the SgNB 25

Handover Command in container to MeNB 1

MeNB encodes the RRC Conn Reconf Req 4.5

RRC Conn Reconf Req from MeNB to UE 1

UE RRC procedure delay and interruption time 8

RACH on NR cell 4

RRC Conn Reconf Cmp to MeNB

1

w/ HO prepw/o HO prep

Grand Total 58 33
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		Step		UE		MeNB		X2		SgNB

		Waiting for Scheduling Request period		2.5

		UE sending of Scheduling Request to MeNB		1

		MeNB scheduling of UL grant for UE				3

		MeNB sending of UL Grant to UE		1

		UE processing and waiting 3 TTIs		3

		UE sending of Meas Report to MeNB		1

		MeNB decoding of RRC container				1

		UE Meas Report forward to SgNB						1

		Handover preparation in the SgNB								25

		Handover Command in container to MeNB						1

		MeNB encodes the RRC Conn Reconf Req				4.5

		RRC Conn Reconf Req from MeNB to UE		1

		UE RRC procedure delay and interruption time		8

		RACH on NR cell		4

		RRC Conn Reconf Cmp to MeNB		1

				w/ HO prep				w/o HO prep

		Grand Total		58				33
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Step UE MeNB X2 SgNB

Waiting for Scheduling Request period 1

UE sending of Scheduling Request to MeNB 0.125

SgNB scheduling of UL grant for UE 1.25

SgNB sending of UL Grant to UE 0.125

UE processing and waiting 3 TTIs 0.375

UE sending of Meas Report to SgNB 0.125

Handover preparation in the SgNB 25

Scheduling and waiting for next DL subframe 1.25

RRC Conn Reconf Req from SgNB to UE 0.125

UE RRC procedure delay and interruption time 8

RACH on NR cell 4

RRC Conn Reconf Cmp to MeNB

0.125

w/ HO prepw/o HO prep

Grand Total 41.5 16.5
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		Step		UE		MeNB		X2		SgNB

		Waiting for Scheduling Request period		1

		UE sending of Scheduling Request to MeNB		0.125

		SgNB scheduling of UL grant for UE								1.25

		SgNB sending of UL Grant to UE		0.125

		UE processing and waiting 3 TTIs		0.375

		UE sending of Meas Report to SgNB		0.125

		Handover preparation in the SgNB								25

		Scheduling and waiting for next DL subframe								1.25

		RRC Conn Reconf Req from SgNB to UE		0.125

		UE RRC procedure delay and interruption time		8

		RACH on NR cell		4

		RRC Conn Reconf Cmp to MeNB		0.125

				w/ HO prep				w/o HO prep

		Grand Total		41.5				16.5
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Total with HO 

preparation

Gain

Total without HO 

preparation

Gain

Intra-SgNB handover via MeNB RRC containers 58 33

Intra-SgNB handover via direct RRC signaling 41.5 28.4% 16.5 50.0%
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				Total with HO preparation		Gain		Total without HO preparation		Gain

		Intra-SgNB handover via MeNB RRC containers		58				33

		Intra-SgNB handover via direct RRC signaling		41.5		28.4%		16.5		50.0%






