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1 Introduction

During RAN2#82, with regards to the topic “Improvements to Access Control”, the following was agreed:
	Agreements:

Idle mode 

· We agree to study the issue of value tag wrap-around for SIB3

· We will study the limitations with Wait Time mechanism 

· Lack of domain specific wait timer 

· Duration of the timer (e.g. the timer is not long enough) 

· It is FFS whether an issue with the extended wait time exist

· FFS if for access control that Initial Direct Transfer for detach procedure cannot be blocked by current mechanism

URA_PCH/CELL_PCH without seamless transition

· For access control the following messages cannot [Editor’s note: with existing methods] be blocked:

· UL Data activity -  Cell Update with cell update cause “uplink data transmission” and Establishment cause not included

· URA Update (only for URA_PCH)

· URA Update with cause “URA reselection” if a new URA is entered, or cause “periodic URA Update” if T305 expires.

· Cell Update (only for CELL_PCH)

· Cell Update with cause “cell reselection” if a new cell is entered, or “periodic cell update” if T305 expires

· It is FFS which messages should be blocked – to be discussed over email discussion and companies can be bring contributions to identify messages for which an issue exists.  

CELL_FACH state and CELL_PCH state with seamless transition

We agree the following cannot be blocked:

· Transmission of UL data on RACH/E-DCH

· Data sent on DTCH when there is a need

1. Cell Update message 

2. DCCH signaling on SRB2

· E.g. RB Reconfiguration Complete when UE is switched from DCH to FACH, L2 ACKs for RB Reconfiguration message sent on FACH when UE is switched from FACH to DCH, Measurement Reports

3. DCCH signaling on SRB3/4

· Uplink Direct Transfer (e.g. for PDP context deactivation) 

· Initial Direct Transfer for detach procedure

· It is FFS which messages should be blocked – to be discussed over email discussion and companies can be bring contributions to identify messages for which an issue exists.  

CELL_DCH

FFS whether study the issue of DSAC/PPAC update in CELL_DCH 



The following email discussion was also agreed:

[82#24][UMTS/FE-UL] Improved Access Control (Ericsson)

PART 1: Until July 1st 

-
Background/motivation 

-
FFS on the messages that require or have motivation to introduce access control

-
FFS CELL_DCH 

PART 2: 

-
After identifying the issues (according to PART1 of the email discussion) we will extract the solutions proposed by different companies.  For each solution we will discuss: Pros & Cons  and the scenarios/issues that solution addresses  

=>
Intended outcome: A paper for the next RAN2 meeting summarizing the conclusions and open issues. A TP should also be produced.

The purpose of this document is to summarise the outcome of the email discussion 82#24
2 Discussion

2.1 Messages that require or have motivation to introduce access control
This section addresses the use cases requiring further study after RAN2#82 (FFS in the meeting minutes)
	Scenario
	Require enhancements

	Do not require enhancements

	Comments

	1 - Idle Mode
Extended Wait Time
	
	E, STE, NSN, Huawei, HiSilicon,
ZTE
	[E, STE] As a solution, there’s no issue with the Extended Wait Time. Studying the Wait Time should be sufficient.
[NSN] Same view as E,STE
[Huawei, HiSilicon] We do not see issue or limitation with the Extended Wait Time.

	2 - Idle Mode
Initial Direct Transfer
	
	E, STE, NSN, Huawei, HiSilicon,
ZTE
	[E, STE] Some UE implementations may detach from PS whenever they have completed a PS session (e.g. when closing the web browser). If these UEs have DSAC restriction for PS and PPAC, they will be able to initiate a PS attach but not a detach from idle. PPAC could be extended to the detach procedure as well. This scenario seems to represent a corner case. A specific solution would probably not be so useful/effective in case of RAN overload. A generic solution based on priority can cover this scenario too.

[NSN] No need to change
[Huawei, HiSilicon] In our opinion, currently IDT messages can be controlled or blocked by DSAC mechanism, and a PS detach message can also be controlled, so we are not clear about this scenario.

In addition, if one wants to just block a PS detach message apart from other IDT messages, it should be discussed in CT1 first.

[ZTE] No need for enhancement. Share the concerns from HW.



	3 - PCH, no seamless transition
UL data activity (Cell Update with cell update cause “uplink data transmission” and Establishment cause not included)
	E, STE, NSN, Huawei, HiSilicon,
ZTE
	
	[E, STE] It should be possible to block or delay based on priority. In case of wait time, same considerations as for idle apply (i.e. differentiated wait time and extended time)
[NSN] A new mechanism is introduced to restrict UE to send CU with cause“uplink data transmission”  from CELL_PCH or URA_PCH.
[Huawei, HiSilicon] There is a need to control this request.
[ZTE] This is the single important use case that requires enhancement.


	4 - PCH, no seamless transition
URA update (only URA)
	
	E, STE, NSN, Huawei, HiSilicon,
ZTE
	[E, STE] These messages do not need to be blocked
[NSN] No need to change
[Huawei, HiSilicon] No need to control this request.

	5 - PCH, no seamless transition
Cell update (only Cell_PCH, other cell update cases than the one in scenario 3)
	
	E, STE, NSN, Huawei, HiSilicon,
ZTE
	[E, STE] These messages do not need to be blocked
[NSN] No need to change
[Huawei, HiSilicon] No need to control this request.


	6 - FACH and PCH seamless transition 
DTCH transmission
	E, STE, Huawei, HiSilicon
	NSN, ZTE
	[E, STE] It should be possible to block or delay based on priority
[NSN] No need to change
[Huawei, HiSilicon] There is a need to control this request.

[ZTE] If DTCH transmission initiated from PCH would be blocked or delayed for some UEs, NW may need to re-strategize the FACH -> PCH transition for those UEs.

	7 - FACH and PCH seamless transition 
Cell Update
	
	E, STE, NSN, Huawei, HiSilicon,
ZTE
	[E, STE] These messages do not need to be blocked
[NSN] No need to change
[Huawei, HiSilicon] No need to control this request

	8 - FACH and PCH seamless transition 
DCCH on SRB2
	
	E, STE, NSN, Huawei, HiSilicon,
ZTE
	[E, STE] The reconfiguration messages do not need to be blocked. We are open to discuss the need of blocking the measurement reports
[NSN] No need to change
[Huawei, HiSilicon] For reconfiguration messages, we think that they are critical for state transition (both for successful or unsuccessful cases), so there is no need to control these requests.

For measurement reports like event 4A and 4B, if the network does not want to see the reports from the UE side, it can decide not to configure for the UE.

	9 - FACH and PCH seamless transition 
DCCH on SRB3/4
	Huawei, HiSilicon
	E, STE, NSN,

ZTE
	[E, STE] The cases of Direct Transfer messages seem corner cases that perhaps do not require any own mechanism
[NSN] No need to change
[Huawei, HiSilicon] If there are two PDP contexts at the UE side (e.g. background traffic and VoIP), there are use cases that the PDP context for one traffic is activated/modified/deactivated from the UE side.

Currently it is not possible for the network to prevent the UE from transmitting UDT messages.

[ZTE] For seamless transition, neither DTCH nor DCCH over SRB3/4 should be blocked or delayed, otherwise it is not real seamless transition.

	10 - CELL_DCH
DSAC/PPAC update
	NSN, Huawei, HiSilicon
	E, STE, ZTE
	[E, STE] DSAC/PPAC restrictions may be changed while the UE is in DCH, e.g. initially no restriction and then the restrictions are applied when the UE is in DCH. If the percentage of UEs that are barred for DSCAC/PPAC doesn’t change over the time but the barred access classes are just rotated, then it doesn’t really make difference, from a system point of view, if the UEs in DCH have “old” barring info.
[NSN] DSAC/PPAC update in CELL_DCH would allow the network to change access baring parameters on a UE per UE basis. The current standards are based on SIB and access baring rules apply to all UEs in the cell. For example, we could restrict the access to a domain to a UE without baring it to all other UEs.
[Huawei, HiSilicon] As analyzed in R2-131854 (Huawei, RAN2#82), there are two problematic scenarios:

- scenario 2 from IDLE (not-congested) to CELL_DCH (congested) 

- scenario 3 from IDLE (congested) to CELL_DCH (not-congested)

Scenario 2 will lead to inefficient network congestion control, and scenario 3 will introduce additional traffic delay for CELL_DCH users. So we think there is a need to study the two scenarios.
[ZTE] Share the thoughts from E///.

	11 - Others
Wait Time for URA and Cell PCH no seamless transition
	
	E, STE, NSN, ZTE, Huawei, HiSilicon
	[E, STE] Same motivations as for Idle mode apply for the Extended Wait Time. For normal Wait Time, scenario 3 and 11 could be covered by the same solution/enhancement.
[NSN] No need to change
[Huawei, HiSilicon] Same view as E, STE.


2.2 Proposed solutions
The table below summarizes the proposed solutions (initially discussed during RAN2#82, ref [1], [2], [3]), their merits and the relation between solutions and scenarios. 

On top of the scenarios listed in the previous section, the following scenarios are considered:

12. SIB value tag wrap-around

13. Lack of domain specific wait time 

14. Duration of the wait time


	Solution
	Pros
	Cons
	Addressed Scenarios

	1 - Force the UE to re-acquire the SIB3 after state transition from CELL_DCH state or after re-entering service area, regardless of the value tag [1]
	[E, STE] It allows to solve the value tag wrap around problem without changes in the signaling. It is early implementable 
[Huawei, HiSilicon] The solution does not have any ASN.1 impact and it can be early implemented.
[NSN]No signaling change.
	[E, STE] Same issue may exist with other SIBs, e.g. SIB5
[Huawei, HiSilicon] No
[NSN] Different UE behavior in the Field
	[E, STE] 12
[Huawei, HiSilicon] 12
[NSN] 12

	2 - Introduce “per CN domain wait time” in RRC CONNECTION REJECT message.[1]
	[E, STE] It allows for instance to delay PS without delaying CS
[Huawei, HiSilicon] The network is able to configure different wait time for each CN domain, so it is possible to delay UE access to PS domain while at the same time to allow UE access to CS domain.
[NSN] Allows flexible overload control
	[E, STE] The CN domain differentiation should be extended also to the Cell Update Confirm. The solution doesn’t address the issue of the duration of the wait time. Further differentiation may be desired (see solution 10)
[Huawei, HiSilicon] We think that “per CN domain wait time” can be introduced to the following messages:

- CELL UPDATE CONFIRM message

- RRC CONNECTION RELEASE message
- SIGNALLING CONNECTION RELEASE message
In addition, there is a need to extend the duration of the Wait Time, i.e. to introduce a larger value (larger than 15 seconds) for Wait Time.
[NSN] Complex (change in ASN1) for small benefit.

	[E, STE] 13 
[Huawei, HiSilicon] 13
[NSN] 13

	3 - The DSAC/PPAC information could be introduced in UTRAN Mobility Information message to provide the capability of updating the DSAC/PPAC information for the UE in Cell_DCH [1]
	[Huawei, HiSilicon] This solution can solve the CELL_DCH DSAC/PPAC update issue completely.

At previous RAN2 meetings, we had provided CRs on the solution, and it is seen that there are limited impacts on the standard.
[NSN] Allows flexibility in the handling of UE in DCH. Solve Access restriction issues at SNRS relocation.
	[E, STE] If the percentage of UEs that are barred for DSCAC/PPAC doesn’t change over the time but the barred access classes are just rotated, then it doesn’t really make difference, from a system point of view, if the UEs in DCH have “old” barring info.
[NSN] Change in Signaling


	[E, STE] 10
[Huawei, HiSilicon] 10
[NSN] 10

	4 - It is possible to signal to the UE dedicated Access Baring parameters while in CELL_DCH [2] 
	[E, STE] This would allow the network to control the access based on information related for instance to the UE type or to the subscription

[NSN] We think this is the same solution as above (3)


	[E, STE] 1 - It is not clear why this mechanism would be specifically beneficial for CELL_DCH and not to other connected mode states. 2 – Changing dynamically the Access Class of a UE seems to be a major change of a legacy feature. Instead alternative mechanisms, on top of Access Class based mechanisms, would be preferable (e.g. introduction of Access Groups)
[Huawei, HiSilicon] We do not have strong opinion on this solution.
[NSN] We think this is the same solution as above (3)


	

	5 - A new mechanism is introduced to restrict UE to send CU with cause “uplink data transmission”  from CELL_PCH or URA_PCH [2]
	[E, STE] Such a mechanisms would significantly reduce the RACH attempts in case of overload
[Huawei, HiSilicon] We think that per domain Wait Time solution and larger Wait Time setting can be considered for this solution.
[NSN]allow better load control in PCH states
	[E, STE] Such a mechanism should allow a differentiation the URA/PCH accesses between different traffic types for the same user (if several PS RABs are established) or between users.
[NSN] new mechanism introduced 
	[E, STE] 3
[Huawei, HiSilicon] 3
[NSN] 3

	6 - The UE signals its Access Class when entering connected mode [2]
	[NSN] Allows to better select which UE to send to Idle mode in case of overload.
	[E, STE] If this is meant to be used to know which UEs to release, from connected mode to idle, in order to secure that they will not try to access the system immediately afterwards, then we think that  a method based on wait time would better address the issue. It has to be noted that barred access classes are usually rotated periodically, hence releasing the UEs that in a certain moment are barred for idle, may not be effective as after few seconds these UEs may become unbarred and generate traffic trying to access the system. The overall mechanism may create even more load in the system. 
[Huawei, HiSilicon] Actually at RAN2#81 meeting, the solution was already discussed in R2-130482, and some companies concerned that “these types of requirements should come from SA1.”, and we have the same concern.
[NSN] small impact on signaling. May need a LS to SA1.


	

	7 – Introduce access group priority based mechanisms to bar users in connected mode [3]
	[E, STE] This is a new mechanism, alternative to Access Class based mechanisms, which allows to bar users in any state, based on priority 
	[NSN] Possibly complex solution for low benefit.
	[E, STE] 2, 3, 4, 5, 6, 7, 8, 9, 10

	8 – Introduce access group priority based mechanisms to determine back off timers [3]
	[E, STE] This is a new mechanism, which allows to use different back off timers, from any cell state, based on priority
	[NSN] Possibly complex solution for low benefit.
	[E, STE] 2, 3, 4, 5, 6, 7, 8, 9, 10

	9 -  Introduce access group priority based mechanisms to differentiate the Wait Time [3]
	[E, STE] This is a new mechanism, which allows to have further differentiation of the wait time, not only based on the CN domain, but based on priority 
	[NSN] Possibly complex solution for low benefit.
	[E, STE] 2, 3, 4, 5, 11, 13, 14


3 Text Proposal
5.1
Access Control

5.1.1
Background and motivation

Access Control mechanisms include Access Class Barring (Rel-99), DSAC (Rel-6), PPAC (Rel-8), Extended Access Class Barring (Rel-11).

ACB, DSAC and PPAC rely on the separation of Access Classes 0-15 among barred and not barred. This is indicated in the SIB3, with separate bit strings for ACB, DSAC PS/CS and PPAC. Depending on what kind of barring is applied, the UE may not be allowed to send an RRC Connection Request to setup a connection to any CN domain (ACB), may not be allowed to send an RRC Connection Request or an Initial Direct Transfer to setup a signalling connection to a “barred CN domain” (DSAC), may be allowed to setup a connection to a “barred CN domain” in order to respond to paging and/or perform a LA/RA registration (PPAC) from idle mode.

Rel-11 Extend Access Class Barring (EAB) provides an additional access class barring mechanism for UEs supporting EAB (the support can be configured in the ME or in the SIM/USIM).

Other mechanisms may be considered, which allow preventing overload of the access channel under critical conditions, spreading access attempts over a larger time frame by means for instance of back-off timers, wait times and persistence values.

In Rel-99, Access Service Class (ASC) allows to configure up to 8 Access Services Classes with different priorities. The Access Service Classes are mapped from the Access Classes (in SIB5 or SIB5bis) for idle mode or correspond to the MAC Logical Channel Priority 
in case of connected mode. The ASC together with other parameters broadcasted in the System Info will determine the persistence value used by the UE to determine whether to start the L1 PRACH transmission procedure in the present TTI or not.

Other Rel-99 methods for the access control are the back-off timer at reception of AICH NACK and the wait timer in Cell Update Confirm, which allows postponing Cell Update by 1 to 15 seconds.

In Rel-10, an extended wait time (up to 30 minutes) for UEs supporting “delay tolerant access” can be applied to the RRC Connection Reject, RRC Connection Release and Signaling Connection Release. 

A first finding that can be inferred from this brief description is that the existing methods provide fairly good mechanisms for the access control of users in idle mode. The legacy mechanisms may also be applicable, to a certain extent, to users in CELL_FACH, CELL_PCH and URA_PCH. 

The next sections provide and analysis of the some reference scenarios in idle and connected mode, aimed at identifying which cases can’t be handled with the legacy methods and whether these cases would require access control improvements.
5.1.2
Analysis

5.1.2.1
Idle mode
Editor’s Note: A detailed description of each Idle mode scenario should be captured here. It was agreed to study:

-
The issue of value tag wrap-around for SIB3

-
The limitations with "Wait Time" mechanism 

-
Lack of domain specific wait timer 

-
Duration of the timer (e.g. the timer is not long enough)
-
It is FFS whether an issue with the "Extended wait time" exists

-
It is FFS if for access control that Initial Direct Transfer for detach procedure cannot be blocked by current mechanism
5.1.2.2
Connected mode

Editor’s Note: A detailed description of each Connected mode scenario should be captured here.
5.1.2.2.1
CELL_PCH/URA_PCH state without seamless transition

Editor’s Note: The following messages cannot be blocked with existing mechanism(s):
-
Cell Update with cell update cause "uplink data transmission" and Establishment cause not included

-
URA Update (only for URA_PCH)

-
URA Update with cause "URA reselection" if a new URA is entered, or cause "periodic URA Update" if T305 expires.

-
Cell Update (only for CELL_PCH)

-
Cell Update with cause "cell reselection" if a new cell is entered, or cause "periodic cell update" if T305 expires

-
It is FFS which of these messages should be blocked.

5.1.2.2.2
CELL_FACH state and CELL_PCH state with seamless transition

Editor’s Note: The following messages cannot be blocked with existing mechanism(s):

-
Transmission of UL data on RACH/E-DCH

-
Data sent on DTCH when there is a need

-
Cell Update message 

-
DCCH signaling on SRB2

-
E.g. RB Reconfiguration Complete when UE is switched from DCH to FACH, L2 ACKs for RB Reconfiguration message sent on FACH when UE is switched from FACH to DCH, Measurement Reports

-
DCCH signaling on SRB3/4

-
Uplink Direct Transfer (e.g. for PDP context deactivation) 

-
Initial Direct Transfer for detach procedure

-
It is FFS which of these messages should be blocked.

5.1.2.2.3
CELL_DCH state

Editor’s Note: It is FFS whether to study the issue of DSAC/PPAC update in CELL_DCH.
5.1.3
Solutions

Editor’s Note: A detailed description of each solution/enhancement should be captured here.

5.1.4
Conclusions

Editor’s Note: Overall conclusions for the identified solutions should be captured here.

4 Conclusion
Identified scenarios

Scenarios requiring access control improvements
· PCH, no seamless transition - UL data activity (Cell Update with cell update cause “uplink data transmission” and Establishment cause not included)
Scenarios requiring further discussion:

· FACH and PCH seamless transition - DTCH transmission
· FACH and PCH seamless transition - DCCH on SRB3/4
· CELL_DCH - DSAC/PPAC update

Solutions

Regarding the proposed mechanisms, the following high level solution received a major support:

· A new mechanism is introduced to restrict UE to send CU with cause “uplink data transmission”  from CELL_PCH or URA_PCH [2]

The following mechanisms received sufficient support with some concerns on their drawbacks/limitations:
· Force the UE to re-acquire the SIB3 after state transition from CELL_DCH state or after re-entering service area, regardless of the value tag [1]

· Introduce “per CN domain wait time” in RRC CONNECTION REJECT message.[1]

Other solutions, which received some support but raised also few concerns, would require further discussion.
Text Proposal

No comments were received.
In light of the outcome of this email discussion, the rapporteur proposes to agree the following: 

Proposal 1 A new mechanism is introduced to restrict UE to send CU with cause “uplink data transmission”  from CELL_PCH or URA_PCH
Proposal 2 Agree the TP in section 3
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