Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #89bis
R2-151286
Bratislava, Slovakia, Apr. 20th – Apr. 24th 2015
Source: 
Qualcomm Incorporated
Title:  
RLC re-establishment when entering Cell_PCH state 
Agenda Item:
8
Document for:
Discussion and decision
1 Introduction
Compared to the discussion papers in last two meetings, we add one paragraph in Section 2 to analyze the issues of the network-based solution. Other than that, most of the contents in this paper are the same as previous discussion papers.

The UE and the network should be in sync on RLC re-establishment; otherwise, they may use different START values and this may cause RLC reset. 
It’s identified that the UE may not be able to send the new START value to the network after it transitions to Cell_PCH state [2]. In RAN2 #88 and #89, two solutions were discussed. As analyzed in Section 2, the network-based solution may not solve the issue and can significantly limit the network behavior. In our opinion, the UE-based solution is needed. The UE, not the network, knows if RLC size has changed after camping on a cell. If a size change has happened, the UE performs Cell Update to send the new START; if the size has not changed, the UE continues to perform seamless transition. It is not reasonable to let the network to make the blind decision.

The discussion in RAN2 #88 and #89 did not conclude as one company was not convinced by the UE-based solution. The Chairman notes can be found in Appendix.

2 RLC re-establishment for Cell_DCH/Cell_FACH to Cell_PCH
Consider the following scenario:

1. UE is in Cell_DCH state with RLC size of fixed DL and fixed UL
2. UE receives a Radio Bearer Reconfiguration (RBR) which transitions the UE to Cell_PCH.
3. In RBR, the UE is given C/H/E-RNTI’s and a complete set of mapping info:

a. FACH/RACH (both DL and UL size not changed)
b. DCH/DCH

c. HS-DSCH/E-DCH (DL size not change and UL size changed)
4. UE sends a Radio Bearer Reconfiguration Complete (RBRC). After L2 Ack, the UE enters Cell_PCH state in a cell capable of enhanced uplink in Cell_FACH state.

5. According the the cell capability, the UE shall select HS-DSCH/E-DCH mapping and apply the RLC size accordingly.

6. With all RNTI’s and mapping, when UL data arrive, the UE shall send an MR and then UL data.

In this scenario, the UL RLC size has changed, so the UE shall perform RLC re-establishment and send a new START to the network. However, by looking at the above procedure, there is no opportunity for the UE to send a START. In RBRC in step 4, the UE cannot perform RLC re-establishment because the UE does not know which cell it will camp on. Without knowing the cell capability, the UE cannot select the correct mapping info and UL RLC size. At step 5, the UE selects the mapping but there is no more uplink message to send the START to the network. As a result, the network and the UE may use different START values and different RLC sizes.

Figure 1 shows this situation.
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Figure 1: The problematic scenario such that “START” value cannot be sent to network

One may propose a network-based solution to solve this issue. In such solution, when the network understands the target cell’s capability, if there is a UL RLC size change, the network would intentionally omit RNTI’s in the reconfiguration message. Therefore, the UE has to send a Cell Update message (to include START). However, there are two issues with this solution:

1. The network needs to always give complete redirection info in the reconfiguration message (“frequency info” and “PSC”) to explicitly redirect the UE to a target cell. Otherwise, according to the specification (copied in Annex), the UE will not perform Cell Update procedure. In practical, it is not common for the network to include complete re-direction info when sending the UE to Cell_PCH state.
2. The network may not understand the target cell’s capability and the corresponding UL RLC size.
Note that there will be no issue for the following scenario:

If RBR in step 3 indicates a DL RLC size change (which is independent to cell capabilities), the UE will re-establish the DL side and send START in RBRC in step 4. So there would be no issue. In this case, for UL,
a. If the IE “one-sided rlc re-establishment” is set to FALSE, the UE also re-establishes its UL alone with DL; or
b. If there is an UL size change after the UE camps on the re-directed cell, the UE can re-establish after camping. The network will not receive a Cell Update and understand the UE has camped on the re-directed cell. So the applied UL RLC size is also known the network.
To solve the mentioned issue, we propose the UE to send a Cell Update at step 6 and set the cell update cause as “uplink data transmission”. After receiving the Cell Update, network understands the mapping/RLC size chosen by the UE and understands if RLC re-establishment has happened at the UE. Thus the network can also perform RLC re-establishment accordingly and use the received START. Essentially, with this approach, the so called cell-update-less procedure is not used and the UE is following the “legacy” procedure.
With this approach, there should be no ambiguity on RLC re-establishment. In general, there are three possibilities from the UE side:

1. A Cell Update may be initiated during the cell selection process when the UE enters Cell_PCH state, e.g., the UE selects a different cell than the redirected cell. The behaviour is captured in 8.2.2.3 in [1]. So the UE is able to send START.
2. A Cell Update may be initiated for RLC re-establishment upon UL data tx, e.g. the UE gets to know the RLC size has changed after camping on a cell. This is the proposal in this paper.
3. No Cell Update is initiated, i.e. the UE camps on the re-directed cell and no RLC size has changed. 
From the network perspective, there are two possibilities:

1. If a Cell Update is received, the network already has full knowledge about the previously and currently used RLC size at the UE. With the received START, the network can perform accordingly.

2. If no Cell Update is received (in this case, actually an MR will be received), then the UE is still using the previous RLC size. So no RLC re-establishment has happened.
Note that the solution is also applicable for Cell_FACH to Cell_PCH transition.
Proposal 1: if the UE transitions from Cell_DCH/Cell_FACH to Cell_PCH state, the UE will defer (potential) UL RLC re-establishment till Cell Update.

Proposal 2: if the UE transitions from Cell_DCH/Cell_FACH to Cell_PCH state and RLC re-establishment is needed, the UE initiates Cell Update procedure (instead of sending an MR) when UL data arrive.
3 Conclusion
In this paper, we discussed a potential issue of RLC re-establishment when the network transitions the UE from Cell_DCH or Cell_FACH state to Cell_PCH state and gave two proposals.
Proposal 1: if the UE transitions from Cell_DCH/Cell_FACH to Cell_PCH state, the UE will defer (potential) UL RLC re-establishment till Cell Update.

Proposal 2: if the UE transitions from Cell_DCH/Cell_FACH to Cell_PCH state and RLC re-establishment is needed, the UE initiates Cell Update procedure (instead of sending an MR) when UL data arrive.
4 Appendix
Chairman notes in RAN2 #88
R2-144945
Discussion on RLC re-establishment issue regarding CELL_PCH state
Huawei, HiSilicon
Disc

-
Qualcomm thinks that this is a possible solution but a UE solution would be preferable as we are adding a new network requirement.  Huawei thinks that a UE solution would require network updates.   

-
Nokia Net agrees with Qualcomm and has a preference for a UE solution.  Ericsson is also in favour of the UE solution.  

-
Huawei wonders why there is a problem.  Qualcomm explains that at the time of the message reception the UE doesn’t know in which cell it will be after state transition and whether it will have to do re-establishment.  Nokia Net thinks that not providing a C-RNTI may be overly cautious as the UE may never be in the same cell.  Nokia Net thinks that the network should always be prepared to receive a CELL UPDATE.  

-
Qualcomm thinks that the network approach will always work as you will always use R99 behaviour.  Huawei indicates that this scenario is not very common and the network won’t have to use this very often. 

Chairman notes in RAN2 #89:

R2-150421
RLC re-establishment when entering Cell_PCH state
Qualcomm Incorporated
Disc

-
Nokia Net supports the clarification.  Huawei thinks that the scenarios can occur but this may be an implementation issue.  Huawei thinks that if there is a cell change anyways there is a CELL UPDATE.  Qualcomm wonders what happens if the network changes the cell, the UE doesn’t know.  Huawei thinks that if the network orders the UE to change the cell then it can provide the UE the right mapping info. Qualcomm thinks that in this case, no matter what cell the UE is reselecting to then the UE has to use the R99 solution. 

-
Huawei wonders what happens in the case that the network gives you a redirection info, does the UE send a CELL UPDATE.  Qualcomm indicates that the UE will not send a CELL UPDATE.  

After comeback 

-
Qualcomm indicates that Huawei thinks that the network can handle the situation by reconfiguring the UE. 

-
Nokia Net thinks that there are scenarios where the network will not know the other vendors capabilities and in the case where the network doesn’t properly configure the UE it would be desirable to have a specified UE behaviour.  

-
Ericsson thinks that perhaps Qualcomm solution is better and clearer.  

After 2nd comeback 

-
Qualcomm indicates that Huawei will bring a CR to fix this by network behaviour.  

Specification reference:

If after state transition the UE enters CELL_PCH state from CELL_DCH state, the UE shall, after the state transition and transmission of the response message:
1>
if the IE "Frequency info" is included in the received reconfiguration message:

2>
select a suitable UTRA cell according to [4] on that frequency.

2> 
if the UE finds a suitable UTRA cell on that frequency:

3>
if the received reconfiguration message included the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD), and the UE selects another cell than indicated by this IE or the received reconfiguration message did not include the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD):

4>
initiate a cell update procedure according to subclause 8.3.1 using the cause "Cell reselection";

4>
proceed as below.

2>
else, if the UE can not find a suitable UTRA cell on that frequency but it finds a suitable UTRA cell on another frequency:

3>
initiate a cell update procedure according to subclause 8.3.1 using the cause "Cell reselection";

3>
proceed as below.

1>
if the IE "Frequency info" is not included in the received reconfiguration message:

2>
select a suitable UTRA cell according to [4].

2> 
if the UE finds a suitable UTRA cell on the current frequency:

3>
if the received reconfiguration message included the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD), and the UE selects another cell than indicated by this IE or the received reconfiguration message did not include the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD):

4>
initiate a cell update procedure according to subclause 8.3.1 using the cause "Cell reselection";

4>
proceed as below.

2> else, if the UE can not find a suitable UTRA cell on the current frequency but it finds a suitable UTRA cell on another frequency:

3>
initiate a cell update procedure according to subclause 8.3.1 using the cause "Cell reselection";

3>
proceed as below.

If after state transition the UE enters CELL_PCH state from CELL_FACH state, the UE shall, after the state transition and transmission of the response message:
1>
if the IE "Frequency info" is included in the received reconfiguration message:

2>
select a suitable UTRA cell according to [4] on that frequency.

2> 
if the UE finds a suitable UTRA cell on that frequency:

3>
if the received reconfiguration message included the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD), and the UE selected another cell than indicated by this IE or the received reconfiguration message did not include the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD):

4>
initiate a cell update procedure according to subclause 8.3.1 using the cause "cell reselection";

4>
proceed as below.

2> else, if the UE can not find a suitable UTRA cell on that frequency but it finds a suitable UTRA cell on another frequency:

3>
initiate a cell update procedure according to subclause 8.3.1 using the cause "Cell reselection";

3>
proceed as below.

1>
if the IE "Frequency info" is not included in the received reconfiguration message:

2>
if the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD) is included the UE shall either:

3>
ignore the content of the IE "Primary CPICH info" (for FDD) or "Primary CCPCH info" (for TDD) and proceed as below;

2>
or:

3>
if the received reconfiguration message included the IE "Primary CPICH info" (for FDD) or "Primary CPCH info" (for TDD), and it is different from the current cell:

4> initiate a cell update procedure according to subclause 8.3.1 using the cause "Cell reselection";

4> proceed as below.
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