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1. Introduction
In the RAN2#86 meeting, RAN2 further discussed the details of the Access Group mechanism, and as the following extract from the Chairman’s Notes show there were three issues which were left FFS. 
	Agreements:

· There is no need to introduce a non-zero delay timer scheme when the UEs become unblocked

· Access group control is not done for UEs with the highest access class 11-15.  FFS how this is done and implemented.  

· FFS how to update the SIB (e.g. allow UL RLC Control PDUs to be sent when UL blocking is active and use an expiration timer based mechanisms for updating the SIB)

· FFS whether there is a motivation to increase the number of access classes to 32 


2. Proposed email discussion organization
This is a 2 stage email discussion:
1) Discuss and agree on a way forward on the three open issues – June 20th, 2014 

2) Review the running stage 2 and stage 3 CRs – August 1st , 2014
This document will track the discussions for the 1st stage of mail discussion 86#40, on the way forward for the three open issues.
3. Discussion
3.1
How UE with high priority Access Class (11 – 15) will be excluded from Access Group control
 

During RAN2#86, it was agreed that UE with Access Class (11-15) will not be subject to Access Group control. There were two options discussed to enable this behavior:
Option 1) UE based solution
With this option, a UE with an Access Class 11 – 15 would not apply the blocking when the Access Group to which it is assigned is blocked by the NW. In this case the NW and UE will not be synchronized as to the current blocking state of such a UE, and a UE that the NW thinks is blocked may transmit data. 
During RAN2#86, there was a question whether the UE would now need to remember its Access Class(es) when it moves to Connected mode.
Option 2) NW based solution
With this option it was proposed that the NW can use the IMSI and/or a combination of the information received from CN (e.g. Traffic Handling Priority, Allocation/Retention Priority etc) to determine that the device is assigned one of these ‘high priority’ Access Classes. So even though the Access Class information as such is not available in RAN, the mapping is implicit based on a special combination of the information listed above .This would then allow a NW to assign UEs, which it determines to have an Access Class 11 – 15, to an Access Group with highest priority which would not be subject to any blocking.

During RAN2#86, there was a question whether the NW would be able to use this information in the case of roaming UEs. However given the category of users which are assigned these high priority classes, it is unlikely that such UEs will be roamers.


Class
15
-
PLMN Staff;

Class
14
-
Emergency Services;


Class
13
-
Public Utilities (e.g. water/gas suppliers);


Class
12
-
Security Services;


Class
11
-
For PLMN Use.

Companies are requested to indicate their preference in the table below.
	Company
	Preferred solution
	Explanation/Comment

	Broadcom
	Option 2
	Today, UE does not use the access class in connected mode and access classes are solely used for Access Control restriction. Changing this may require to consult SA1.

Also, highest priority access classes are only valid in certain conditions (e.g. HPLMN or Home country). Ignoring this will lead to a different prioritisations of the UE compared to idle mode.
Finally, the network should already has the necessary tools to identify high priority users, e.g. by using the ARP attribute, for example for handling of UE in DCH state during congestion .

	Ericsson
	Option 2
	Although Access Class information is not explicitly available in RAN, it is possible for the operator to set up the necessary RAB or connection attributes in the CN for UEs with Access Class 11-15 so that access prioritization is possible in RAN based on the CN-assigned attributes using generic criteria.

	Huawei, HiSilicon
	Option 1
	For option 2, currently there is no explicit requirement for the RNC to know AC, and it is not robust to generate AC information based on ARP and traffic priority information. Instead, there should be an explicit way for the RNC to directly get AC information if any NW based solution is proposed.

Currently, access classes are only used at initial access, and it is an UE implementation to know access class information in its AS layer.

For option 1, it is a new requirement to the UE, but it is quite similar to UE behavior in IDLE mode.

In general, both options require additional implementation efforts at either UE side or Network side, and option 1 is more robust than option 2, so we prefer option 1.



	Qualcomm
	Option 2
	NW should be able to manage UL access prioritization, including AC handling, similarly to other congestion control mechanisms/tools.

	ALU
	Unclear
	 Whilst it would be easier if option 2 was possible, we are unclear if this is always the case in all NWs. Therefore we may need to request guidance from other WGs.

	NSN
	Option 2
	It seems reasonable that RAN could deduce UEs with AC 11-15 based on some default agreed values of the QoS attributes coming from CN. 

	
	
	

	
	
	

	
	
	 

	
	
	

	
	
	

	
	
	

	
	
	


3.2 The update mechanism to be used for the new SIB containing the control parameters for Access Groups
During RAN2#86, two options for the update mechanism to be used for the new System Information Block were proposed in [1].
Option 1) Expiration timer mechanism (similar to SIB7)
While this method itself may not allow for a synchronization of the current blocking state in the NW and UE, depending on the SIB parameters (e.g. when the expiration timer is set greater than the repetition period), it was discussed in RAN2#86 that if the UE can send UL Control PDU’s when it is blocked then this existing method would be sufficient for the new SIB.
Option 2) SIB specific notification
With this method, it was proposed that a SIB specific notification would be included in the Paging Type 1 and SYSTEM INFORMATION CHANGE INDICATION messages to indicate a change in information in the new SIB. 
Companies are requested to indicate their preference in the table below.

	Company
	Preferred solution
	Explanation/Comment

	Broadcom
	Option 2
	For both options we assume that the new SIB will only be broadcast during congestion, thus it should not have a significant impact on UE power consumption.

For option1, we assume that we will need an indication (e.g. in SIB3) to indicate that the new SIB is broadcast. Also we need a new mechanism to allow UE to transmit UL control PDUs. Also the impact on power consumption will depend on the duration of the expiry timer. On the other hand, the mechanism has the advantage to impact only rel-12 UEs supporting the feature and only when in CELL_FACH 

For option2, the mechanism is very simple at the UE and ensures synchronisation with the network so there is no need for anything additional. The only drawback is that all UEs in Idle mode/PCH state will have to wake up to read the paging message. 

	Ericsson
	Option 1
	We agree with Broadcom that the new SIB should only be broadcast during congestion.

With Option 2 we will also need the new mechanism to allow the UE to transmit UL control PDUs, given that the VALUE_TAG wrap round can still happen even with the new extended range which is being discussed as part of BCH2. 

Option 2 also has the following disadvantages:

· All UEs in Idle mode, URA_PCH, CELL_PCH, and CELL_FACH needs to wake up to read the paging message.

· Considering the desire for battery saving to have long DRX cycles even in CELL_FACH, the paging message needs to be continuously repeated for at least 1 (typically 2) full DRX cycles in order to reach every UE on CELL_FACH. This activity takes up considerable capacity on the Paging Channel and the HS-SCCH (when enhanced paging is configured). The much longer DRX cycle available from Rel-11 will make this problem even worse.

	Huawei, HiSilicon
	Option 2
	The same opinion with Broadcom.

	Qualcomm
	Option1
	Open to both options, with slight preference for Option1, limiting the impact to other UEs

	ALU
	Option 2
	 We don’t consider the disadvantages of option 2, to necessitate the need for option 1 for congestion (given that it’s not used for ACB). As the main point would be that this SIB is only used for congestion and that should be for relatively short periods.

	NSN
	Option 1
	It seems that having an expiration timer mechanism is relatively simpler compared to consuming additional downlink resources to inform the UEs of the new SIB changes. But the downlink notification is still needed to inform UEs that the new SIB is being broadcast or not (at the start and end of the overload condition). If the rotation between AGs is relatively quicker, then Option 1 seems more efficient. If there are longer durations of rotation, maybe Option 2 doesn’t carry significant disadvantages. 

	
	
	

	
	
	

	
	
	 

	
	
	

	
	
	

	
	
	

	
	
	


3.3
The maximum number of Access Groups which can be defined
During RAN2#86, it was proposed in [2] that the maximum number of Access Groups that can be defined was to be increased from 16 to 32. The reason for this proposal is to allow a NW to be able to rotate the barring among UE of the same priority, without impacting the level of prioritization that the NW can use. 
With the current ACB methods, it is possible for the NW to block up to 90% of all Idle UE’s at the same time, and it would be good to allow similar handling for UEs in connected mode. Thus this would require 10 Access Groups for each NW defined priority (e.g. Gold/Silver/Bronze, Traffic Type), and if there are only 16 Access Groups possible then it is obvious that the NW will be restricted into how it defines priorities among the UE population. 
Also another reason to increase the number of Access Groups is as a result of the agreement made at RAN2#86 to not introduce a non-zero delay timer scheme when the UEs in an Access Group become unblocked. With only 16 Access Groups, it means the number of UE’s in each Access Group is larger and therefore this may cause issues when this large number of UE’s become unblocked and may transmit UL data at the same time. 
Companies are requested to indicate in the table below whether they see the need to increase the maximum number of Access Groups which can be defined.
	Company
	Increase the Maximum no. of Access Groups
(Yes/No)
	Explanation/Comment

	Broadcom
	neutral
	For the UE implementation, it does not make any difference whether there are 16 or 32 groups. However, increasing the number of groups, will increase the frequency of updates and may have impact on the UE power consumption (depending on the update mechanism)

Also, it is not clear why 16 access groups would provide less granularity than 16 access classes for ACB

	Ericsson
	Yes
	Users can be assigned different access groups according to the NW defined priorities. It is expected that different access groups will not be populated equally. High-priority groups tend to have fewer users than low-priority ones, resulting in the situation that the majority of the users may be residing in a few very large access groups.

Without the possibility of rotating the users within a group, multiple groups need to be assigned to each priority. To be able to block up to 90% of the users in the highly populated priority classes, 10 access groups will be needed for each. With 32 groups it allows for 10 groups for at least 2 NW defined priorities, and some groups left over for the higher priorities.

The proposal to increase the number of Groups has nothing to do with how frequently the NW will update the barring information in the new SIB and so we do not think it will result in any extra impact on UE Battery consumption.

	Huawei, HiSilicon
	No
	If there are 16 access groups, the granularity is around 6%. Currently in LTE standard, the granularity of ac-BarringFactor is 5% (from p00, p05, … to p95), so we think that 16 AGs are sufficient enough.

If there are 32 access groups, longer time is needed on rotation of an access group.

For example, assumed that the period of SIBx is 160ms and access control information is changing, the cycle time is thus 2560ms, and the cycle time will be 5120ms for 32 AGs if the period of SIBx is still 160ms. In this case, user experience may be impacted. If the cycle time is kept unchanged on two cases, it is required to have a short period of SIBx, e.g. 80ms, however it introduces additional signalling overhead due to more frequent SIB change.

Regarding the user number, even if there may be lots of users among 16 AGs, it is not true that every user will initiate uplink traffic at the same time, and the users are actually separated at different time due to different uplink traffic status. So it is not a critical issue on the user number per access group, i.e. from blocked to unblocked.

In addition, signalling overhead (SIBx size) will be larger if there are more access groups.



	Qualcomm
	No
	16 seem enough

	ALU
	No
	 16 is sufficient. 

	NSN
	No
	Still of the opinion that 16 is sufficient to discriminate UEs. We are not sure that increasing the maximum number of AG to 32 improves UL congestion handling even better compared to having only 16. 

	
	
	

	
	
	

	
	
	 

	
	
	

	
	
	

	
	
	

	
	
	


Conclusion
For the open issue of the solution to ensure that UE with Access Class 11-15 are not blocked by Access Group mechanism, the majority of companies were in favour of andicated that a NW based solution is possible (Option 2).

For the open issue of which mechanism is to be used for the new SIB containing the control parameters for Access Groups, the majority of companies were in favour of the SIB specific notification (Option 2).

For the open issue of whether to increase the maximum number of Access Groups from 16 to 32, the majority of companies indicated that 16 should be sufficient and saw no need to increase.
The CR [3] to 25.331 was updated inline with the majority view for each of these Open Issues.
Reference

[1]

R2-142134
Aspects of UL access control based on access groups
, Qualcomm Incorporated
[2]

R2-141979
Further considerations on differentiated access control, Ericsson
[3]

R2-143192
Introduction of Access Control improvements, Ericsson
3GPP


