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1 Introduction

In RAN2#83bis, the following was agreed:

For access control in non-DCH state for UL transmissions for we have x solutions:

- Solution 1: Access control mechanisms based per network configured UE priorities

- Solution 2: Access control mechanisms based per network configured radio bearer priorities(a radio bearer can be a SRB if needed or DRB)  

- Solution 3: Access control mechanisms based on a combination of UE and radio bearer

This document proposes a TP for TR 25.700 [1], reflecting these agreements, as well as text proposal for uncompleted items (e.g. “FFS”, “Editor’s Note”) 

The paper provides also high level considerations of the benefits in relation to the objective of the study item, in the form of a TP for the section 5.1.4 “Conclusions” of the Technical Report [1].   
2 Text Proposal
[…]
5.1.2
Analysis

Table 5.1.2-1 lists the idle and connected mode scenarios and issues which were identified and agreed for analysis. For each scenario which was analyzed, the reason(s) why improved access control mechanisms are needed/not needed are listed.
Table 5.1.2-1:
Idle and connected mode scenarios/issues

	Scenarios/issue
	Decision

	SIB3 value tag
	The frequent updating of SIB3 might cause the value tag to wrap-around frequently, especially considering the short length of value tag, i.e. value 1-4 for SIB3 value tag and 1-8 for MIB value tag. It is agreed to study this scenario.

	Wait Time per CN domain
	From the network perspective, when congestion occurs, it might be desirable to delay the idle UE access to PS domain while at the same time to allow UE access to CS domain. It is agreed to study this scenario.

	Duration of wait time
	Currently the value range of wait time is at most 15 seconds, and the network may want to control some requests for a longer time. It is agreed to study this scenario.

	Idle Mode
Extended Wait Time
	As a solution, there is no issue with the Extended Wait Time. Studying the Wait Time should be sufficient.

	Idle Mode
Initial Direct Transfer
	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.

	PCH, no seamless transition
UL data activity (Cell Update with cell update cause "uplink data transmission" and Establishment cause not included)
	In case of CELL_PCH or URA_PCH with no seamless transition, the network may want to block the uplink data activity if the network is already congested, however currently it is not possible to block the request. It is agreed to study this scenario 

	PCH, no seamless transition
URA update (only URA)
	There is not strong motivation to block this message.

	PCH, no seamless transition
Cell update (only Cell_PCH, other cell update cases than "uplink data transmission")
	There is not strong motivation to block this message.

	FACH and PCH seamless transition 
DTCH transmission
	In some scenarios, the uplink DTCH transmission may be seen as lower priority and needs to be blocked separately. It is agreed to study this scenario

	FACH and PCH seamless transition 
Cell Update
	There is not strong motivation to block this message.

	FACH and PCH seamless transition 
DCCH on SRB2
	There is not strong motivation to block this message, e.g. the reconfiguration messages are critical for state transition (both for successful or unsuccessful cases).

	FACH and PCH seamless transition 
DCCH on SRB3/4
	Improvements to DTCH transmissions may be extended to SRB3/4 if needed.

	CELL_DCH
DSAC/PPAC update
	The issue may lead to inefficient network congestion control or introduce additional traffic delay for CELL_DCH users. It is agreed to study this scenario

	Wait Time for URA and Cell PCH no seamless transition
	Same motivations as for Idle mode apply for the Extended Wait Time and no enhancements are required.


5.1.2.1
Idle mode







[…]

5.1.2.1.2
Wait Time

To avoid UE accessing continuously, the network can indicate in the RRC CONNECTION REJECT message a Wait Time to block the subsequent RRC connection request(s) for a period for a UE in IDLE mode. However, currently the Wait Time is common for both PS domain and CS domain. If the UE is first rejected due to a PS access request, the corresponding Wait Time will also prevent UE triggering a CS call request.

In case of network congestion scenarios, the network may want to restrict the UE accessing the PS domain and allow UE accessing the CS domain.
Additionally the wait time value could be extended to allow the network to restrict the UE accesses for longer than the current limitation of 15 seconds. Any extension of the wait time would also need to consider the impact to terminating calls, as currently a UE does not respond to paging requests received from the network whilst the UE wait time timer is running. 
[…]

5.1.2.2
Connected mode

[…]

5.1.2.2.3
CELL_FACH state and CELL_PCH state with seamless transition







5.1.2.2.3.1

Control of DTCH transmission in CELL_FACH and CELL_PCH seamless transition
Currently for CELL_PCH state with seamless transition, a UE may autonomously move to CELL_FACH state and start UL transmission. A UE in CELL_FACH state may perform uplink DTCH transmission. It is not possible for the network to control these requests. With the increase of the smartphone traffic, the increase of networks and UEs supporting seamless transition to CELL_FACH state from CELL_PCH state and with the increase of users in CELL FACH state because of the introduction in Rel-11 of longer DRX cycles, the amount of DTCH transmissions from CELL_FACH state is expected to increase considerably.
[…
5.1.3
Solutions


[…]

5.1.3.2
Wait Time enhancements
Regarding the scenario described in 5.1.2.1.2, the introduction of mechanisms to differentiate the wait time per CN domain is a possible approach to enhance the Wait Time. The network can control the UE requests by configuring PS Wait Time without impacting CS calls (and vice versa). The enhancement of "Per CN Domain Wait Time" could be introduced in RRC CONNECTION REJECT message and RRC CONNECTION RELEASE message.

In addition, a possible improvement is to consider extending the value range of wait time. Possible alternatives to consider with regards to the handling of paging requests received by a UE whilst the (extended value) wait time timer is running, are:
a) UE doesn’t respond to received paging request from the network
b) UE response to paging request from the network is differentiated on a per paging cause basis.
The Wait Time differentiation, if needed, could be based on the mechanisms described in alternative 2 and alternative 3 of 5.1.3.3.

Wait Time enhancements, if needed, could also be applied to CELL UPDATE CONFIRM message. 
5.1.3.3
Control of DTCH transmission based on priorities






As observed in section 5.1.2.2.3.1, the amount of users in CELL_FACH state, or users that can seamlessly transit to CELL_FACH state, is expected to increase; this will bring an increase in the DTCH transmissions from CELL_FACH, which would therefore represent a significant portion of the overall traffic from UE's in common states. 

The uplink DTCH traffic, or part of it, may be seen as lower priority than for instance DCCH traffic and therefore needs to be controlled separately. The network should be able to apply some control policy among the DTCH transmissions in order to differentiate between traffic relevant to prioritised and non-prioritised logical channels or users.

One solution in which these needs can be addressed is by introducing the concept of "Access Groups" for UE's in CELL_FACH state or CELL_PCH state with seamless transition to CELL_FACH state, aimed at controlling the way the UE's access the system for the DTCH transmissions. 

The Access Groups may be composed of a UE related part and/or a Radio Bearer related part. The UE related part of the Access Group may be based for instance on the UE capabilities (e.g. whether the UE supports Rel-11 FACH enhancements) or user priorities. The Radio Bearer related part of the Access Group may be based for instance on logical channel/radio bearer identities or priorities. Every UE would belong to zero one or more Access Groups.

The Access Groups, assigned by the network and signalled to the UE during e.g. RRC setup, can be updated as a result of e.g. RAB Establishment. For each Access Group the network can indicate in the System Information the wanted UE action (e.g. block the access, delay the access)
 
The policy used to control the access can be per UE, (e.g. based on UE priority or UE capability), per radio bearer, (e.g. based on Radio Bearer Id and/or priority) or on a combination of UE and radio bearer type. The UE priority and/or the radio bearer priority could, for example, be based on the priorities used in the network to schedule HS-DSCH and E-DCH data.
The following sections provide alternatives and examples on Access Group control based on UE priorities, Radio Bearer priorities and a combination of UE and Radio Bearer priorities.  
Alternative 1: 
UE priority based control
The network may associate different users to different Access Groups so as to control the DTCH transmissions on the basis of UE priorities.
In the following example UE A,  UE B and UE C receive the access control information in dedicated signaling, e.g. via a RRC Connection Setup or Radio Bearer Setup message. UE A is assigned AG0, UE B is assigned AG1 and UE C is assigned AG2.

Table 5.1.3.3-1: user based AG

	UE A
	UE B
	UE C

	AG0
	AG1
	AG2


Different handling priorities have been indicated with different colours in Table 5.1.3.3-1 (green for high priority, orange for medium priority, red for low priority)
When in CELL_FACH state or in CELL_PCH state with seamless transition, and before accessing the RACH or common E-DCH, the UE's will read the SIB's (or use the stored information blocks) in order to determine the status of the AG's and the action associated to each of them. The System Info may for instance indicate that UE's belonging to AG0 are allowed to access immediately, UE's belonging to AG1 are temporarily blocked, UE's belonging to AG2 are delayed according to a specific timer
Alternative 2: Radio Bearer priority based control

The UE's receive the access control information in dedicated signaling, e.g. via a RRC Connection Setup or Radio Bearer Reconfiguration message, containing an association between AG's and RB's. 

Table 5.1.3.3-2 below shows an example of Access Groups assigned to a UE for different RB's: RB7 is associated to AG1, RB9 to AG2 and RB10 to AG3.

Table 5.1.3.3-2: traffic based AG

	RB7
	AG1

	RB9
	AG2

	RB10
	AG3


Different handling priorities have been indicated with different colours in Table 5.1.3.3-1 (green for high priority, orange for medium priority, red for low priority).  

When in CELL_FACH state or in CELL_PCH state with seamless transition, and before accessing the RACH or common E-DCH, the UE will read the SIB's (or use the stored information blocks) in order to determine the status of the AG's and the action associated with each of them. The System Info may for instance indicate that AG2 is allowed to access immediately; AG3 is delayed according to a specific timer; AG1 is temporarily blocked.
Alternative 3: Combination of UE and Radio Bearer priority based control

UE A and UE B receive the access control information in dedicated signaling, e.g. via a RRC Connection Setup or Radio Bearer Setup message, containing an association between AG's and RB's. 

Table 5.1.3.3-3 below shows an example of Access Groups assigned to UE A and UE B for different RB's: for UE A RB5 is associated to AG0, RB7 to AG1 and RB9 to AG2; for UE B RB5 is associated to AG0 and RB7 to AG5.

Table 5.1.3.3-3: user and traffic based AG

	
	UE A
	UE B

	RB5
	AG0
	AG0

	RB7
	AG1
	AG5

	RB9
	AG2
	


Different handling priorities have been indicated with different colours in Table 5.1.3.3-3 (green for high priority, orange for medium priority, red for low priority).  

In this example the differentiation is achieved

· per Radio Bearer: different RB's associated to different AG's, for the same user

· per user: the same RB7 has higher access priority for UE B than for UE A (reflecting a user priority)

When in CELL_FACH state or in CELL_PCH state with seamless transition, and before accessing the RACH or common E-DCH, the UEs will read the SIB's (or use the stored information blocks) in order to determine the status of the AG's and the action associated with each of them. The System Info may for instance indicate that AG0 is allowed to access immediately; AG5 and AG2 are delayed according to a specific timer; AG1 is temporarily blocked.
Applicability of Access Group based control to Signalling Radio Bearers
If needed, Alternative 2 and Alternative 3 described above could also be extended to CCCH and DCCH transmission, i.e. RB0-4 by simply associating these Radio Bearers to Access Groups. 
[…]
5.1.3.4
CELL_PCH/URA_PCH state without seamless transition
The network can indicate in the SIB that UE are not allowed to send CELL UPDATE message with cause "uplink data transmission" and Establishment cause not included.
5.1.3.5
DSAC update in CELL_DCH
Regarding the scenario described in 5.1.2.2.4.1, a possible improvement is that the network could send the DSAC information to a UE in CELL_DCH state. 
Similar improvements may be considered for PPAC update in CELL_DCH state.

5.1.3.6
MAC back-off timer based on priorities
The Access Group concept described in 5.1.3.3 can also be applicable for the MAC back-off timer, i.e. different MAC back-off timers can be defined for different Access Groups (long timer for low priority, short timer for high priority)
5.1.4
Conclusions


Several scenarios were analysed and solutions have been identified for certain agreed scenarios aimed at improving UTRAN access control mechanisms in case of uplink overload. 

The proposed solutions target the following improvements

· handling of access control parameters in idle and connected mode (including CELL_DCH state) in case of change of System Info

· differentiation of access delays or access restrictions per CN domain (so as prioritise for instance CS accesses over PS in case of congestion) for both idle and connected mode

· differentiation of access delays or access restrictions according to priorities for UE's in connected mode

The Wait Time improvement allows the network to differentiate, after a rejection or a release, the subsequent RRC Connection Request attempts on the basis of the CN domain identity. In case of uplink congestion it can allow a prioritisation of, for instance, CS accesses over PS accesses from idle mode, as a complementary mechanism to DSAC. Extension of the value range of the wait time would allow spreading the attempts for the non-prioritised CN domain over a longer time window.

For controlling DTCH transmissions one proposed solution allows the network to apply priority based access control policies for transmissions from CELL_FACH state or from CELL_PCH state with seamless transition. In case of UTRAN uplink overload, the network can choose to prioritise certain users, UE types or radio bearers over the others. In this way congestion mitigation can be obtained, creating more access opportunities for prioritised transmissions. Similar consideration can be drawn for the MAC back-off timer enhancements.
The control of DTCH transmissions in case of Cell Update message with cause "uplink data transmission" and Establishment cause not included allows the network to block PS, creating more access opportunities for CS data and signalling transmissions.
Additional mechanisms considered to be beneficial for the system include:

· The SIB3 reading solution providing, for certain scenarios, an improved handling of the access control parameters broadcasted in the System Info. In some scenarios it can help the network  to steer in a more accurate way the UE accesses in case of network overload and hence frequent System Info updates.

· DSAC/PPAC updates in CELL_DCH state allowing a more accurate handling of Domain Specific Access Control and Paging Permission with Access Control parameters to be used in multi RAB scenarios. In some scenarios it can help the network to better control the traffic and the UL interference due to multi RAB traffic.

[…]
3 Conclusion

Proposal 1
Agree on the Text Proposals in section 2.
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