[bookmark: OLE_LINK6][bookmark: OLE_LINK5]3GPP TSG-RAN WG4 Meeting #94-e	R4-2000033
Online, 24 February - 6 March, 2020

Source:	ZTE
[bookmark: _Hlk7778829]Title:	Discussion on RRC procedure delay in RRC release with redirection
Agenda item:	6.10.6
Document for:	Discussion
1	Introduction
The core requirements for RRC connection release with redirection are specified in clause 6.2.3 in TS 38.133 [1]. Some of the content from that clause is copied below (R15 and R16):
	[bookmark: _Toc535475924]6.2.3.2.1	RRC connection release with redirection to NR
The UE shall be capable of performing the RRC connection release with redirection to the target NR cell within Tconnection_release_redirect_NR.
The time delay (Tconnection_release_redirect_NR) is the time between the end of the last slot containing the RRC command, “RRCRelease” (TS 38.331 [2]) on the NR PDSCH and the time the UE starts to send random access to the target NR cell. The time delay (Tconnection_release_redirect_NR) shall be less than:
	Tconnection_release_redirect_NR = TRRC_procedure_delay + Tidentify-NR + TSI-NR + TRACH
The target NR cell shall be considered detetable when for each relevant SSB, the side conditions should be met that,
· the conditions of SSB_RP and SSB Ês/Iot according to Annex B.2.5 for a corresponding NR Band are fulfilled. 
TRRC_procedure_delay: It is the RRC procedure delay for processing the received message “RRCRelease” as defined in clause 6.2.2 of TS 38.331 [2].



Also in A.6.3.2.3.1.3 of 38.133, it says “TRRC_procedure_delay = 110 ms and is specified in clause 12 in TS 38.331 [2].” According to 38.133 as it is now, the value of TRRC_procedure_delay is specified in TS 38.331 [2], however it is not. Thus, in our view, the specification is a bit broken and it’s our intention to discuss these issues and provide our view.
2	Clarification of the problem
From the content in the introduction part of this paper, we have the following observation: 
Observation 1: According to TS 38.133 [1], TRRC_procedure_delay is specified in TS 38.331.
Part of the content in clause 12 of 38.331 is copied below:
[bookmark: _Toc20426267][bookmark: _Toc29321664][bookmark: _Hlk535949666]12	Processing delay requirements for RRC procedures
The UE performance requirements for RRC procedures are specified in the following tables. The performance requirement is expressed as the time in [ms] from the end of reception of the network -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> network 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). In case the RRC procedure triggers BWP switching, the RRC procedure delay is the value defined in the following table plus the BWP switching delay defined in TS 38.133 [14], clause 8.6.3.

Table 12.1-1: UE performance requirements for RRC procedures for UEs
	Procedure title:
	Network -> UE
	UE -> Network
	Value [ms]
	Notes

	RRC Connection Control Procedures

	RRC reconfiguration

	RRCReconfiguration
	RRCReconfigurationComplete
	10
	

	RRC reconfiguration (scell addition/release)
	RRCReconfiguration
	RRCReconfigurationComplete
	16
	

	RRC reconfiguration (SCG establishment/ modification/ release)
	RRCReconfiguration
	RRCReconfigurationComplete
	16
	

	RRC setup
	RRCSetup
	RRCSetupComplete
	10
	

	RRC Release
	RRCRelease
	
	NA
	

	RRC re-establishment
	RRCReestablishment
	RRCReestablishmentComplete
	10
	

	RRC resume
	RRCResume
	RRCResumeComplete
	6 or 10
	Value=6 applies for a UE supporting reduced CP latency for the case of RRCResume message only including MAC and PHY configuration, and no DRX, SPS, configured grant, CA or MIMO re-configuration will be triggered by this message. Further, the UL grant for transmission of RRCResumeComplete and the data is transmitted over common search space with DCI format 0_0.
In this scenario, the RRC procedure delay [ms] can extend beyond the reception of the UL grant, up to 7 ms.

For other cases, Value = 10 applies.

	RRC resume (scell addition)
	RRCResume
	RRCResumeComplete
	16
	

	Initial AS security activation
	SecurityModeCommand
	SecurityModeComplete/SecurityModeFailure
	5
	

	Other procedures

	UE assistance information
	
	UEAssistanceInformation
	NA
	

	UE capability transfer
	UECapabilityEnquiry
	UECapabilityInformation
	80
	

	Counter check
	CounterCheck
	CounterCheckResponse
	5
	



According to the table, the RRC procedure delay for the message RRC release is NA. The reason is, as highlighted in yellow, the delay is defined as the time between receipt of RRC message from network to the moment the UE is ready for the reception of UL grant for the response message. For RRC release, there is no response message. TRRC_procedure_delay is not specified in 38.331.
Observation 2: TRRC_procedure_delay is not specified in TS 38.331.
From the two observations above, we can draw a conclusion that the value of TRRC_procedure_delay is not specified anywhere, leaving the specifications broken. This situation leaves us with two open issues, one is the value of TRRC_procedure_delay, the other is where to specify TRRC_procedure_delay.
Another thing needs to be pointed out is in R15 version of 38.133, in the test case in A.6.3.2.3.1.3, it says “TRRC_procedure_delay = 110 ms and is specified in clause 12 in TS 38.331 [2].” A wrong reference is used to derive the value of TRRC_procedure_delay. In our view, since this 110 ms value comes from a wrong reference, this value itself shall be revisited and scrutinized. The dilemma for R15 is that there are already UEs in the market which were tested by test cases with TRRC_procedure_delay = 110 ms, which can’t be reversed. But since we spot the problem now, we wish to discuss on options to correct this error in R16 and/or further releases. For R15, our proposal is to remove the wrong reference and keep the value as 110 ms, so that not to impact legacy UEs.
For TS 38.133 R15, remove the wrong reference and keep the value of TRRC_procedure_delay unchanged.
3	The value of TRRC_procedure_delay 
Since TRRC_procedure_delay is part of the overall delay of RRC release with redirection, the value needs to be specified, or the overall delay requirement needs to be modified. Here we only intend to discuss the value for R16 and/or later releases.
As far as we see it, there are three options to resolve this issue. Option 1 is to set the value of TRRC_procedure_delay in coordination with RAN2. Option 2 is to modify the definition of the overall delay requirement to avoid the issue of an undefined TRRC_procedure_delay. Option 3 is to discuss a reasonable value for TRRC_procedure_delay internally inside RAN4.
Option 1 is first discussed. This option aims to eventually specify TRRC_procedure_delay with an exact value. In our view, to set a proper value for RRC procedure delay for RRC release message, RAN2 is at a better position than RAN4. From RAN4 perspective of course different requirements can be defined, but essentially the processing time of a RRC message depends on the structure and volume of the message, e.g. how much content the message carries. The drawback of this option is that it takes at least another meeting to hear back from RAN2, considering the tight timeline we’re facing to complete R16. We have prepared a draft LS to be considered [3].
Option 2 should also be considered, partly based on the very limit time left to complete R16 specifications. The overall delay can be modified to:
	The time delay (Tconnection_release_redirect_NR) is the time between the completion of processing the RRC command, “RRCRelease” (TS 38.331 [2]) and the time the UE starts to send random access to the target NR cell. The time delay (Tconnection_release_redirect_NR) shall be less than:
	Tconnection_release_redirect_NR = Tidentify-NR + TSI-NR + TRACH


In this way, specification of TRRC_procedure_delay is not needed, and no work from RAN2 side is required. If this options is chosen, the test cases need to be modified accordingly (only for R16). 
Option 3 is to specify TRRC_procedure_delay = X ms based on internal RAN4 discussion without involvement of RAN2. This is also a reasonable approach because it gives RAN4 an opportunity to work things out internally by allowing companies to submit their own views.
Note that one possible outcome of Option 3 is to re-use the value of 110 ms according to the test cases in A.6.3.2.3.1.3 of TS 38.133 after thorough discussion. This is an option that perhaps saves most time, while there are certain concerns towards it. The biggest concern is the legitimacy of the value 110 ms. According to 38.133, the 110 ms value is used because it’s believed to be specified in 38.331, which is not. Our opinion is that for R15, 110 ms has to be used since it’s already used in test cases, but for R16 and/or later releases, companies better discuss if 110 ms is a reasonable choice. In our view, 110 ms is a bit too long for RRC procedure delay, comparing to other RRC procedure delays listed in clause 12 of 38.331. We don’t have strong views on the exact value right now, but we do see a necessity to discuss it among companies.
Open the discussion in RAN4 regarding the value of TRRC_procedure_delay for R16 and/or later releases and further study at least the following options:
Option 1: Send LS to RAN2 for a suggested value of TRRC_procedure_delay for RRC release.
Option 2: Modify the overall delay requirement so that TRRC_procedure_delay is not needed.
Option 3: Specify TRRC_procedure_delay = X ms based on internal RAN4 discussion.
4	Where to specify TRRC_procedure_delay 
Here we only intend to discuss where to capture the specification of TRRC_procedure_delay for R16 and/or later releases. There are also several options to be adopted. Here we provide our view on the possible options to take:
Option 1. TRRC_procedure_delay = X ms specified in test cases
- This is similar to what we have now. We only specify the value in the test cases, using no reference to 38.331. This option would first require internal discussion of a reasonable value in RAN4. RAN2 involvement is not needed
Option 2. TRRC_procedure_delay = X ms specified in core requirements and test cases
- This option means to specify TRRC_procedure_delay by a fixed value in both core requirement and test cases, using no reference to 38.331. This option would first require internal discussion of a reasonable value in RAN4. RAN2 involvement is not needed.
Option 3. TRRC_procedure_delay = X ms specified in TS 38.331 by RAN2
- This is one of the possible outcomes if we send LS to RAN2 to ask them to specify TRRC_procedure_delay. Then, in 38.133, we simply refer to 38.331.
Open the discussion in RAN4 regarding where to specify TRRC_procedure_delay for R16 and/or later releases and further study at least the following options:
Option 1. TRRC_procedure_delay = X ms specified in test cases
Option 2. TRRC_procedure_delay = X ms specified in core requirements and test cases
Option 3. TRRC_procedure_delay = X ms specified in TS 38.331 by RAN2
5	Conclusion
Observation 1: According to TS 38.133 [1], TRRC_procedure_delay is specified in TS 38.331.
Observation 2: TRRC_procedure_delay is not specified in TS 38.331.
Proposal 1: For TS 38.133 R15, remove the wrong reference and keep the value of TRRC_procedure_delay unchanged.
Proposal 2: Open the discussion in RAN4 regarding the value of TRRC_procedure_delay for R16 and/or later releases and further study at least the following options:
Option 1: Send LS to RAN2 for a suggested value of TRRC_procedure_delay for RRC release.
Option 2: Modify the overall delay requirement so that TRRC_procedure_delay is not needed.
[bookmark: _GoBack]Option 3: Specify TRRC_procedure_delay = X ms based on internal RAN4 discussion.
Proposal 3: Open the discussion in RAN4 regarding where to specify TRRC_procedure_delay for R16 and/or later releases and further study at least the following options:
Option 1. TRRC_procedure_delay = X ms specified in test cases
Option 2. TRRC_procedure_delay = X ms specified in core requirements and test cases
Option 3. TRRC_procedure_delay = X ms specified in TS 38.331 by RAN2
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