3GPP TSG CT WG1 Meeting #74
















C1-113942
Hyderabad (India), 10-14 October 2011
Source:
Renesas Mobile Europe

Title:
Processing of RLC unrecoverable error

Agenda item:
11.20

Document for:
Discussion and decision
1
Introduction
From R99, UE shall initiate a cell update procedure when UE detects RLC unrecoverable error (ref. subclause 8.3.1 in [1]). For multi-RAB case, this UE requirement caused CS voice service disruption when PS RB encountered RLC unrecoverable error. In fact, it was observed in the field quite many times and it was known that the problem increased the CS call drop rate while CS + PS multi-RAB was established.
This contribution proposes way forwards for the abovementioned problem.

The originators have brought up this issue in both CT1 and RAN2. The title of CT1 document (C1-113942)  is “Processing of RLC unrecoverable error” and the corresponding RAN2 document R2-115265 is titled “Cell update-less RLC/PDCP unrecoverable error recovery”. CT1 and RAN2 are meeting on the same week from the 10th of October.
2
Problem
The problem is that if the UE detects RLC unrecoverable error on PS radio bearer when a simultaneously ongoing  CS call is maintained without any problem, then the CS call is dropped because of the mandatory UE requirement to initiate cell update procedure to recover the PS RLC error.

The following issues cause the problem.

1. For R99 case, CS voice call uses relatively smaller transport blocks but PS data call uses bigger transport blocks. Therefore the cell coverage that is observed based on error detection differs for CS domain and PS domain. (PS domain has typically slightly smaller coverage since RLC unrecoverable error is detected on PS user radio bearer first.
2. For Rel-5 upwards, CS voice call is served via DCH transport channels and PS data call is served via HSDPA. The problem is that PS data is sent via only one cell but CS call can be served by more than one cell (i.e. SHO gain can be expected for CS service).

This problem causes a very bad user experience (because of voice call drop) and number of NW vendors and operators confirmed that the problem was seen in the field many times. Therefore we need to have a standardised solution for all UE and NW vendors.

3
Solution Proposals
3.1 Two candidate solutions

In RAN2#75 meeting, two solutions were proposed.

1. RAB release upon detection of RLC unrecoverable error (Solution 1, documented below in 3.2)
2. CellUpdate-less RLC unrecoverable error recovery (Solution 2, documented below in 3.3)
3.2 RAB release upon detection of RLC unrecoverable error
In this solution 1the  UE initiates a RAB release procedure when the UE detects RLC unrecoverable error.
This solution has the following pros and cons.

Pros:

1. Implementation impact is much smaller than the other solution proposal. It may be able to avoid RRC ASN.1 impact but UE RRC just needs to indicate the AS error to UE NAS internally.
Cons:

1. It might increase signalling load and cause network congestion because the PS RAB needs to be established from scratch.

2. PS service can not be recovered quickly because UE shall perform RAB release and then RAB establishment for the recovery.

In offline discussion, some network vendors indicated their concern that item 1 above would be serious problem and so the solution wouldn’t be acceptable for them.

To avoid the NW congestion, we propose the following NAS solution “Back off timer for subsequent RAB establishment”, that re-uses the concept of back off timer also for error recovery.
3.3 Cell Update-less RLC unrecoverable error recovery

The solution 2 is detailed in [1] and [2].

The solution has the following pros and cons.

Pros:

1. PS service problem can be recovered quickly at AS level.

2. NW can determine when the PS RAB is recovered (e.g upon reception of  MeasurementReport with event 1d).

Cons:

1. The solution is relatively complex in comparison with solution 1.
3.3.1 Back off timer for subsequent RAB establishment (NAS solution)The solution is;
1. NW gives a back off timer to UE when the PDP context is deactivated.

2. UE starts the back off timer upon PDP context deactivation.

3. UE inhibits PDP context activation until the timer expiry.

To inhibit the subsequent PDP context activation, only UE NAS entity can inhibit the PDP context activation. Therefore the solution should be captured by CT1 spec (i.e. 24.008).
The following changes are required in the CT1 spec.

1. NW gives capability indicationtelling that UE can initiate a PDP context deactivation procedure when UE AS detects RLC unrecoverable error. The configuration is given by a NAS message sent from NW to MS during PDP context activation (i.e. ACTIVATE PDP CONTEXT ACCEPT or REQUEST PDP CONTEXT ACTIVATION).
2. (Optional) UE gives capability indication e.g. ina new SM cause: AS error in DEACTIVATE PDP CONTEXT REQUEST when UE initiates the PDP context deactivation procedure due to the detection of RLC unrecoverable error.

3. NW includes a back off timer value in a NAS message sent from NW to MS during PDP context deactivation (i.e. DEACTIVATE PDP CONTEXT ACCEPT for UE initiated deactivation case and DEACTIVATE PDP CONTEXT REQUEST for NW initiated deactivation case).

The signalling flow below summarises the proposed solution.
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In RRC specification, “RAB release upon AS error” configuration and AS error reporting to NAS need to be specified (ref. [3]).
4
Conclusion
Solution 1 has a small implementation impact so some UE and NW vendors propose to apply solution 1 to earlier releases (e.g. from Rel8 to Rel-9) and apply solution 2 from Rel-10 onwards.

Solution 2 offers better CS voice service, so it is useful in those releases where more substantial changes are still acceptable.

Here are our proposals

Proposal 1: Introduce RAB release upon detection of RLC unrecoverable error from Rel-8.

Proposal 2: Introduce CellUpdate-less RLC unrecoverable error recovery from Rel-10 onwards.
If the proposals can be agreed, then the originators would volunteer to provide the CRs for RAN2 and CT1 to review.
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