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Discussion and decision
1. Introduction

In the RAN2 meeting #64, two contributions regarding RRC processing delay were discussed. Some companies have shown their view that further relaxation of the requirements compared to the proposed value (i.e. 5ms in [1], 10ms in [2])  is desirable.

The aim of this email discussion is to conclude on the following open issues and provide a CR corresponding to the conclusions that have been reached.

· Value “N” in the RRC processing delay requirement
· Introduction of a figure describing the definition of UE processing delay for RRC procedure 

· Other unresolved FFS
2. Discussion

2.1. Value “N” in the RRC processing delay requirement
It was indicated in [2] that the idle to active transition delay requirement (i.e. 100ms) can be used in order to come up with reasonable UE processing delay requirement.
An analysis for idle to active transition delay was provided in [3]. It was indicated that for low load scenario the total delay can be represented as follows. (It was confirmed in the meeting low load scenario is the focus for this requirement)

Idle to active transition delay = 47.5 ms + 2*T_S1 + T_UE_1 + T_UE_2
Where;

T_S1:

S1 propagation delay, assumed to be 2 - 15 ms.

T_UE_1:
UE processing delay for RRC Connection Setup

T_UE_2: 
UE processing for Security Mode Command + RRC Connection Reconfiguration

The requirements proposed in [1] (i.e. 5ms for both T_UE_1 and T_UE_2) allow meeting the idle to active transition delay requirement with the maximum S1 delay that is assumed in [3]. At the same time the following views were shown from UE vendors.

· Combined processing of SMC and RRC Connection Reconfiguration would not result in faster processing than the processing of each message one by one. And each message would require 10ms.
· For RRC Connection Setup and RRC Connection Reconfiguration even 10ms is quite tight. 15ms is more reasonable for those RRC messages. 10ms is fine for other messages.
Combining those two concerns, the following value for “N” can be considered. Those values allow S1 propagation delay up to 8.75ms, which is greater than the median value of assumed S1 delay. 
· RRC Connection Setup:
15ms
· Combined SMC+ RRC Connection Reconfiguration:
20ms
· RRC Connection Reconfiguration:
15ms
· Other messages:
10ms
Based on the analysis in [3], the total delay can be summarised as follows, with the above UE processing values and the median S1 delay = 8.5ms. (See Annex B for signalling sequence showing each component)
	Component
	Description
	Low
	Medium
	High

	1
	Average delay due to RACH scheduling period
	5
	5
	5

	2
	RACH Preamble
	1
	1
	1

	3-4
	Preamble detection and transmission of RA response (Time between the end RACH transmission and UE’s reception of scheduling grant and timing adjustment)
	5
	5
	5

	5
	UE Processing Delay (decoding of scheduling grant, timing alignment and C-RNTI assignment + L1 encoding of RRC Connection Request)
	5
	5
	5

	6
	Transmission of RRC Connection Request
	25
	1
	1

	7
	Processing delay in eNB (L2 and RRC)
	4
	4
	4

	8
	Transmission of RRC Connection Set-up (and UL grant)
	9
	1
	1

	9
	Processing delay in the UE (RRC Connection Setup)
	15
	15
	15

	10
	Transmission of RRC Connection Set-up complete (including NAS Service Request)
	41
	1
	1

	11
	Processing delay in eNB (Uu –> S1-C)
	4
	4
	4

	12
	S1-C Transfer delay
	8.5
	8.5
	8.5

	13
	MME Processing Delay (including UE context retrieval of 10ms)
	15
	15
	15

	14
	S1-C Transfer delay
	8.5
	8.5
	8.5

	15
	Processing delay in eNB (S1-C –> Uu)
	4
	4
	4

	16
	Transmission of RRC Security Mode Command and Connection Reconfiguration (+TTI alignment)
	33,5
	1,5
	1,5

	17
	Processing delay in UE (SMC+RRC Connection Reconfiguration)
	20
	20
	20

	 
	Total delay
	203,5
	99,5
	99,5


[Discussions]

Combined procedure

· QASARA thought that there are two types of “combined procedure”.
1. Two RRC messages received in one TTI (e.g. SMC + RRC Connection Reconfiguration)

2. Two or more basic procedures in one RRC message (e.g. Measurement Configuration + Radio resource Reconfiguration)

They proposed for those combined procedure to add a general note indicating the performance requirement shall be the sum of the requirement for the individual procedures minus X ms.
· Qualcomm expressed concerns about having a general note and indicated that RAN2 then would have to take into account all the possible combinations to come up with a good "minus" value. They preferred focusing on main scenarios.
Value “N”
· Panasonic thought for RRC connection re-establishment it would be reasonable to specify the same value N as RRC connection establishment procedure, because of the similarities in the UE internal behaviour between those procedures. They further proposed the following general priciples.

· Define 15ms for all messages handling  radio resource configuration

· Define 10ms for other messages i.e. SMC or UE capability enquiry

· Define 20mc for SMC + Reconfiguration combined procedure 

· Samsung also thought that it was reasonable to specify the same N for RRC Re-establishment as RRC Connection Setup and RRC Connection Reconfiguration. They thought that those messages can be big enough to need a little more time to decode and they also need to configure lower layers before response.
· NTT DOCOMO thought that it is desirable the delays are always minimised, and this is indeed an important aspect to make LTE stand out from other technologies. At the same time they were concerned about the UE implementation cost / delay incurred by having stringent requirements. They are ready to accept 15ms proposal, if it is indeed the achievable limit.
· CMCC agreed with NTT DOCOMO. They had some concerns about the N value. They thought that RRC procedure delay as shown in the following figure should at least cover the minimum RTT of DL. TDD system is quite restricted in this regard and some of proposed N values do not cover possible large RTTs.
· Qualcomm believed that it is not necessary to cover the UE ACK in-between. The network (or test equipment) can assign UL grant to the UE without waiting for the ACK.
C-plane delay requirement

· T-Mobile pointed out  that we should remember that the goal of this exercise is NOT to get as close as possible to the 100ms idle to active transition requirement and the goal is to define N values in a way that the overall delay is minimised. They further indicated the C-plane latency analysis provided in this document was not correct and the requirement captured in TR25.913 was the one agreed by RAN.

· Email rapporteur was open to any suggestion for alternative baseline that would help us to come up with good requirements.  He pointed out that the analysis in TR25.913 was based on an old assumption about RRC connection establishment procedure. He also wondered why the analysis in the TR includes the user plane transfer delay up to SGW.
· NTT DOCOMO wanted to stress vendors to seriously consider the feasibility, rather than the "virtual" 100 ms requirement.
· CMCC pointed out that extra delay caused by waiting subsequent DL or UL subframe for transmission is excluded in the latency analysis.

Conclusion set 1:
· It seems there isn’t much benefit in looking at the procedure delay requirement from the view point of whether it is in line with the ‘100ms’ c-plane delay requirement.

· It should be discussed whether a general requirement for combined procedure is required. 

· UE vendors should indicate their view on if the final values are achievable with reasonable cost/effort.
· TDD aspect may need to be further looked at.
2.2. Introduction of a figure describing the definition of UE processing delay
The contribution [1] proposed adding the following figure that was used in [4].
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Fig xxx. Illustration of RRC procedure delay in case of RRC CONNECTION SETUP

[Discussions]
· Nokia thought that the figure was a bit misleading or confusing and proposed the following figure.
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· Qualcomm agreed to the change proposed by Nokia.
Conclusion 2: It seems the proposed simplified figure is agreeable. 
2.3. Other unresolved FFS
There are several FFS items in section 11.2 of TS36.331. Some way forward for those FFS items were proposed in [2].
	Item
	Current status
	Proposal in [2]
	Reasoning in [2]

	Measurement report
	It is indicated as “NA” for the requirement value N. Notes column says FFS.
	Remove the FFS
	This item can be implicitly tested in measurement performance testing and therefore no need of specifying processing delay in RRC.

	Editor’s note (1)
	It is said “For the initial RRC connection establishment when the UE does not have any ongoing data transmissions, a very tight requirement on N shall be defined.”
	Remove the Editor’s note
	The conclusion on the value “N” automatically makes this editor’s note unnecessary.

	Editor’s note (2)
	It is FFS if this section should include performance requirements for the acquisition of system information.
	Remove the Editor’s note
	Testability is questionable for this requirement. Also considering the repetition cycle of SIBs and the current loose requirements on the UE application of received parameters from SIBs, it is hard to see the need of specifying the processing delay for system information.

	Editor’s note (3)
	There may be a need to define the assumption regarding the RACH procedure as well as the exact point when the UL message is considered as ready for transmission
	Remove the Editor’s note
	The current text very well captures those aspects pointed out in the note.


[Discussions]

No comment was received.
Conclusion 3: It seems all the proposals in section 2.3 are agreeable.
3. Conclusion

The following conclusions were drawn from the email discussion. Open issues in the conclusion set 1 (i.e. combined procedure, final values for the processing delay requirement) should be further discussed by RAN2.
A CR corresponding to the conclusion 2 and 3 is provided in a separate contribution [5].

Conclusion set 1:
· It seems there isn’t much benefit in looking at the procedure delay requirement from the view point of whether it is in line with the ‘100ms’ c-plane delay requirement.

· It should be discussed whether a general requirement for combined procedure is required. 

· UE vendors should indicate their view on if the final values are achievable with reasonable cost/effort.
· TDD aspect may need to be further looked at. 

Conclusion 2: It seems the proposed simplified figure is agreeable. 

Conclusion 3: It seems all the proposals in section 2.3 are agreeable.
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11.2
Processing delay requirements for RRC procedures

The UE performance requirements for RRC procedures are specified in the following table, by means of a value N: 

N = the number of 1ms subframes from the end of reception of the E-UTRAN -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> E-UTRAN response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation).

	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	RRC connection establishment


	RRCConnectionSetup
	RRCConnectionSetupComplete
	[3-10 FFS]
	

	RRC connection release
	RRCConnectionSetupRelease
	
	NA


	

	RRC connection re-configuration (radio resource configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	[3-10 FFS]
	

	RRC connection re-configuration (measurement configuration)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	[3-10 FFS]
	

	RRC connection re-configuration (intra-LTE mobility)


	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	[3-10 FFS]
	

	RRC connection re-establishment


	RRCConnectionReestablishment
	RRCConnectionReestablishmentComplete
	[3-10 FFS]
	

	Initial security activation
	SecurityModeCommand
	SecurityModeCommandComplete/SecurityModeCommandFailure
	[3-10 FFS]
	

	Initial security activation + RRC connection re-configuration (RB establishment)
	SecurityModeCommand, RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	[FFS]
	The two DL messages are transmitted in the same TTI

	Paging
	Paging
	
	NA
	

	Inter RAT mobilty

	Handover to E-UTRA
	RRCConnectionReconfiguration (sent by other RAT)
	RRCConnectionReconfigurationComplete
	NA
	

	Handover from E-UTRA
	MobilityFromEUTRACommand
	
	NA
	

	Handover from E-UTRA to CDMA2000
	HandoverFromEUTRAPreparationRequest (CDMA 2000)
	
	NA
	Used to trigger the handover preparation procedure with a CDMA2000 RAT.

	Measurement procedures

	Measurement Reporting
	
	MeasurementReport
	NA
	FFS

	Other procedures

	UE capability transfer
	UECapabilityEnquiry
	UECapabilityInformation
	[3-10 FFS]
	


Editor's note:
For the initial RRC connection establishment when the UE does not have any ongoing data transmissions, a very tight requirement on N shall be defined.

Editor's note:
It is FFS if this section should include performance requirements for the acquisition of system information.

Editor's note:
There may be a need to define the assumption regarding the RACH procedure as well as the exact point when the UL message is considered as ready for transmission
Annex B:
Signalling sequence for the idle to active transition
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