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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.
2
Problem
The problem is that if UE detects RLC unrecoverable error on PS radio bearer although CS call is maintained without any problem, it ends up CS voice service disruption because of the initiation of a cell update procedure to recover the PS RLC error.

The followings caused 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 for CS domain and PS domain (PS domain has slightly smaller coverage) and so RLC unrecoverable error is detected only on PS user radio bearer.
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). So in some cases, PS domain has smaller coverage than CS domain.
This problem causes a very bad user experience (because of voice call service disruption) 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
The root cause of the CS voice service disruption is an initiating a cell update procedure. In other words, we can avoid the service disruption if a cell update procedure is not initiated due to RLC unrecoverable error detection.

So we forcus on avoiding a cell update procedure upon detection of RLC unrecoverable error.
Besides, the problem was seen with the legacy release UEs so we think we should have a solution for earlier releases (e.g. down to Rel-7 or 8).

The following sections discuss solution proposals for the issue.

2.1 CellUpdate-less RLC unrecoverable error reporting
This proposal is that UE sends Signalling Connection Release Indication (SCRI) message with a new SCRI cause “RLC unrecoverable error” and RB identity, where the RLC unrecoverable error is detected when UE detects RLC unrecoverable error. It’s up to NW how the reported RB will be handled (e.g. NW might release the RB).

Here are pros and cons.

Pros:
1. It does not need to introduce a new UE capability flag because the SCRI with the new cause can be sent via UEs, which support the SCRI RLC error reporting (like fast dormancy feature). 
2. It is quite straight forward and easy to implement. 
Cons:
1. RLC unrecoverable error recovery mechanism is missing.

2. The problem RB may need to be released so that a new RB can be established but it may cause signalling load increase in NW.
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2.2  Cell Update-less RLC unrecoverable error reporting and recovery

This solution is that UE reports the RLC unrecoverable error in the same way as solution 2.1. 
But when NW receives the SCRI, NW initiates an RLC re-establishment procedure via an RRC reconfiguration message.

Here are pros and cons.

Pros:

1. UE and NW can recover the RLC unrecoverable error without releasing the RB and so the recovery should be quicker than solution 1.
Cons:

1. It requires a new UE capability bit so that NW can command RLC re-establishment only for the UEs, which support the RLC re-establishment via reconfiguration.
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3
Conclusion
Solution 2.1 is ideal to apply for the earlier releases (e.g. Rel-9, 8 and 7) because it’s simple and easy to implement + it doesn’t need any UE capability reporting.

Solution 2.2 should be implemented in Rel-10 so that UE and NW can recover the PS service disruption quickly.
Proposal 1: Introduce CellUpdate-less RLC unrecoverable error reporting from Rel-7 to Rel-9 [2].

Proposal 2: Introduce CellUpdate-less RLC unrecoverable error reporting and recovery from Rel-10 onwards ([3] and [4]).
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Figure 2: CellUpdate-less RLC unrecoverable error reporting and recovery








