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1. Introduction

During RAN2#63, it was agreed that the same UE PDCP behavior as for handover is applied for all cases of RRC Connection Re-establishment [2]. It was also agreed to use a two-phase approach in RRC [4], where PDCP initiates the re-establishment upon (trigger 1):

-
when the UE has acquired DL synchronization in the target cell, after receiving the RRCConnectionReconfiguration with mobilityControlInformation (handover, [3] subclause 5.3.5.4);

-
initiation of the RRC Connection Re-establishment procedure ([3] subclause 5.3.7.2);

PDCP completes the re-establishment procedure upon (trigger 2):

-
reception by the UE of the first RRCConnectionReconfiguration message after successful completion of RRC Connection Re-establishment procedure;

-
upon successful completion of the RA procedure;

One of the reasons behind the decision to perform a two-phase re-establishment was to clarify at what point the flush timer was started for RLC AM bearers, and to avoid possible HFN desynchronization due to early termination of the PDCP handover behavior.

During RAN2#63bis, it was agreed to remove the flush timer and to have “in-sequence delivery and duplicate elimination” always active for RLC AM bearers, already from the establishment of the PDCP entity. It was then decided to further discuss the interaction between RRC and PDCP taking into account those agreements, to determine:
· how to model interactions between RRC and user-plane (MAC, RLC, PDCP) at RRC re-establishment, including:

· when to trigger reset/re-establishment of MAC, RLC and PDCP;

· whether one or two triggers are needed for PDCP re-establishment;

· how to capture user-plane behavior (MAC, RLC, PDCP) at RRC re-establishment, including:

· DRB suspension, i.e. is there anything needed and if so to determine what is needed;

· BSR reporting, i.e. when is BSR triggered and what data is considered available for transmission;

This document provides a summary of the relevant comments received and conclusions reached. R2-086398 includes the resulting CR proposal to TS36.323 [5], while in appendix B a text proposal for TS 36.331 [3] is included. 

2. Initial input
The interactions between RRC and user-plane upon handover (HO), HO Failure (HOF) recovery or RLF recovery relates to the following aspects:
· PDCP: Security reconfiguration (i.e. PDCP shall correctly apply new security configuration);

· MAC: Transmission of user-plane data (i.e. DRB suspension/resumption, BSR trigger and BSR content);

Note: RLC is re-established; current baseline is that RLC configuration is sustained (i.e. configuration is not cleared). This baseline also applies to PDCP. MAC behavior at reset and reconfiguration is still FFS.
2.1. Modeling of RRC interactions with user-plane
There are some differences between the case of RRC Connection re-establishment procedure (e.g. due to HOF or RLF recovery) and the HO procedure:
· For handover: 

The sequence of messages is as follow:

1) UE receives RRCConnectionReconfiguration message (SRB1) with mobilityControl IE (HO command);

2) UE performs RA in target cell (CB, or non-CB if dedicated preamble indicated in HO command);

3) UE receives RAR;

4) UE sends RRCConnectionReconfigurationComplete message (SRB1) (as RA MSG3);

For the DL, PDCP receives PDUs from RLC and RRC reconfigures security at step 1); for the uplink, RRC reconfigures security and PDCP can reprocess SDUs immediately also at step 1). Currently, nothing prevents DRBs to resume reception/transmission before contention is resolved (if applicable).

Thus, for the handover case, only one trigger to PDCP is needed from RRC.
· For RRC Connection Re-establishment: 

The sequence of messages is as follow:

1) UE performs RA (can only be Contention-Based (CB));

2) UE sends RRCConnectionReestablishmentRequest message (SRB0) (as RA MSG3);

3) UE receives RRCConnectionReestablishment message (SRB0);

4) UE sends RRCConnectionReestablishmentComplete  message (SRB1);

5) UE receives RRCConnectionReconfiguration message (SRB1).

DRBs are “suspended” between steps 1) and 4); RRC reconfigures PDCP security at step 2). It is assumed that security will not be reconfigured at step 5) unless the mobilityControl IE is also present.
Thus, for the RRC Connection Re-establishment case, whether PDCP needs one or two triggers from RRC depends only on whether or not the interaction models the DRB suspension.
2.2. BSR trigger and content

The following has been argued in past contributions:

Upon RRC Connection Re-establishment:

A) if due to RLF or HOF, BSR should not be triggered during ongoing re-establishment (R2-085243);

B) data from suspended RBs should not be considered available for transmission (R2-085252/3);

The arguments where that in case A), contention is not yet resolved and the eNB cannot use the BSR, while for case B) the mapping between LCID and LCGs may be modified by the reconfiguration message.
However, it can also be argued that for case A) the C-RNTI used in the old cell will no be used by the UE so there can be no BSR confusion. Furthermore, it is up to the eNB to determine if and how to use the BSR in both cases, as the eNB has all the necessary information to make the right decision. It can also be argued that remapping of LCIDs and LCGs is expected to be infrequent. 

3. Summary of email discussions

Details of the comments received have been moved to Appendix A. The questions addressed during the discussion are described in this section, with a rapporteur’s summary of each issue.  
[Question 1] 
How to model and implement RB suspension in LTE specifications?
The scope of this question is to agree on the modeling for RB suspension; this is only relevant to the RRC connection re-establishment procedure. The discussion does not intend to change baseline agreements on RB suspension, only to determine the modeling and how to define the requirements in the RRC, PDCP, RLC and MAC specifications, i.e. no matter what option is agreed, the UE behavior will be the same in UE implementations.
One principle common to all options below is that the MAC layer shall not need to be aware of RRC procedures.

Following discussions on the reflector, including the discussion on the MAC reset [B06], there seem to be five possible alternatives for this modeling:
1) Option 1 - Model RB suspension only in RRC (current baseline in TS36.331 v830);

· i.e. the following text in subclause 5.3.7.5 from latest RRC CR [3] is sufficient:
1>
resume the RRC connection with the restriction that the use of all radio bearers other than SRB1 is suspended until a subsequent RRCConnectionReconfiguration message is received.

Rapporteur’s note: 
the above text seems to clearly indicate that RBs other than SRB1 are suspended from the reception of RRCConnectionReestablishment message and later resumed when a subsequent RRCConnectionReconfiguration message is received.
2) Option 2 - Model RB suspension in MAC

· e.g. using the following clarification in TS 36.321 subclause 5.4.3.1:

“MAC shall not [trigger Regular BSR/SR FFS see next question] include data for transmission for RBs that are suspended”
3) Option 3 - Model RB suspension using interactions between RRC and PDCP (multiple triggers)
· 1-step procedure for handover and 2-step procedure for RRC Connection Re-establishment by i.e.:
a) In RRC specification, specify the following:

· RRC indicates PDCP re-establishment procedure upon reception of HO command;

· RRC indicates PDCP re-establishment and SRB2/DRBs suspension when the RRC connection re-establishment procedure  is initiated;

· RRC indicate to PDCP to resume SRB2/DRBs when the RRCConnectionReconfiguration message is received (applicable only for RRC connection re-establishment procedure);
b) In PDCP specification, specify the following:

· all actions that should be performed for PDCP re-establishment (i.e. reconfiguration of header compression / security, PDCP status reporting and retransmissions);

· when RRC indicates SRB2/DRB suspension, transmission processing for SRB2/DRB should not be performed until RRC indicates that SRB2/DRB should be resumed;
4) Option 4 - Model RB suspension using interactions between RRC and MAC, e.g.:
· When RRC resets MAC, MAC clears the configuration (RBs are implicitly suspended);

· When RRC reconfigures MAC for a specific RB, MAC can resume the RB.

Rapporteur’s note: 
this option is related to the discussion [B06] on MAC reset.
Rapporteur’s note: 
Drawbacks include the need to define interactions between RRC and MAC (including any exceptions) in TS 36.331, as well as making the reset/re-establishment behaviour with respect to configured parameters inconsistent between MAC (changes RRC state) and RLC/PDCP (sustain RRC state). The advantage would be that it clarifies the definition of RB suspension and resumption for MAC functionality, but see option 1).
5) Option 5 - Model RB suspension with text in RLC and PDCP section 4.5; clarify that:
· data for a suspended RB is not considered available for transmission;
· data is first considered available for transmission when the RB is resumed;
Rapporteur’s note: 
this option addresses MAC functions for BSR, SR and transmission of data.

[Question 2] 
How/when is BSR triggered after MAC/RLC reset?
The question could be formulated as follow: after RRC resets MAC, when is data first be considered as new data available for transmission for the purpose of BSR triggers?
Following discussions on the reflector, the following alternatives have been identified:
1) Option 1 - BSR trigger is independent of RB suspension

· After MAC reset, data (if any) for all RBs, included for suspended RBs, is considered as new data available for transmission immediately after MAC reset;

2) Option 2 - BSR trigger depends on whether a RB is suspended or not

· After MAC reset, data (if any) is considered as new data available for transmission only for RBs that are not suspended; 

· Data (if any) for a suspended RB is considered as new data available for transmission first when the RB is resumed;

3) Option 3 - BSR is first triggered only after DRBs and SRB1 are resumed
· After MAC reset, a BSR triggers are disabled until all DRBs and SRB1 are resumed; 

· All data (if any) for any RB is considered as new data available for transmission when RBs are resumed;

[Question 3] 
What shall be included as data available for transmission in BSR after MAC/RLC reset?
Following discussions on the reflector, the following alternatives have been identified:
1) Option 1 – The content of the BSR MAC CE is independent of RB suspension
· The UE reports all data available for transmission in RLC and PDCP associated to any RB in the LCG, as per current section 4.5 in the respective specifications (i.e. any PDCP SDU buffered is considered as new data available for transmission immediately after PDCP re-establishment);

2) Option 2 – The content of the BSR MAC CE depends on whether a RB is suspended or not
· The UE reports only data available for transmission for RB that are not suspended for a LCG (i.e. PDCP SDUs buffered in PDCP are not considered available for transmission until the RB is first resumed);

4. Summary of positions expressed on the way forward

	Topic
	Way forward

	1) Modeling of RB suspension in LTE specifications
	Option 1)
Model RB suspension only in RRC
Ericsson
NSN
Nokia

Qualcomm
Samsung
Infineon
	Option 2)
Model RB suspension in MAC
(InterDigital)
(Infineon)
(Ericsson)
	Option 3)
Model RB suspension using interactions between RRC and PDCP (multiple triggers)
AsusTek
InterDigital
NTT DoCoMo
Alcatel-Lucent 
	Option 4)
Model RB suspension using interactions between RRC and MAC
LGE?

	Option 5) 
Model RB suspension with text in RLC and PDCP
Huawei 

	2) BSR trigger after MAC reset 
	Option 1)
BSR trigger is independent of RB suspension
Ericsson

NSN

Nokia

Samsung

NTT DoCoMo

InterDigital
ZTE
	Option 2)
BSR trigger depends on whether a RB is suspended or not 

Huawei, Infineon
LGE
	Option 3)

BSR is first triggered only after DRBs and SRB1 are resumed
Qualcomm


	3) Content of BSR after MAC reset
	Option 1)

The content of the BSR MAC CE is independent of RB suspension
Ericsson
NSN
Nokia
Samsung
NTT DoCoMo
InterDigital
LGE
	Option 2)

The content of the BSR MAC CE depends on whether a RB is suspended or not
Qualcomm
Huawei

Infineon


5. Proposed Way Forward
Following the discussion, the rapporteur proposes the following way forward for RAN2 to agree on.

For question 1), it is proposed to simplify the discussion and first eliminate option 4 and option 5.

Then it is proposed to consider only options 1 (possibly in combination with option 2) and option 3.
· Option 1-2 – Only text in TS36.331 
· TP for TS36.331 for single re-establishment indication in Appendix;
· CR to TS36.323 in DRAFT R2-086398 CR PDCP Re-establishment v2;
· Possibly with a small addition to TS 36.321 subclause 5.4.3.1:

“MAC shall not [trigger Regular BSR/SR FFS see next question] include data for transmission for RBs that are suspended”
· Option 3 - Model RB suspension using interactions between RRC and PDCP (multiple triggers) 
· DRB suspension in PDCP – same CR as in R2-085403;
· Change to TS36.331 as per option 3 above;
If RAN2 agrees on option 1-2 above, the rapporteur will readily prepare a small CR for TS 36.321, if needed. Else if RAN2 agrees on option 3 above, the rapporteur will readily prepare a TP for TS36.331 and update/resubmit R2-085403.

For question 2), it is proposed that RAN2 agrees on option 1, which has received the most support.
For question 3), it is proposed that RAN2 agrees on option 1, which has received the most support.
In other words, it is proposed to reconfirm that, for the purpose of buffer status reporting, BSR reports for all LCGs independently of whether or not RBs are suspended, and all data (if any) in DRBs and SRB2 is considered as new data available for transmission already after MAC is reset (as per current TS36.321 in subclause 5.4.5).
Rapporteur’s note: Ericsson, Nokia Corporation, Nokia Siemens Network and Infineon indicated support the TP in appendix B.
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7. Appendix A – Comments received during email discussion

As indicated above, it seems that for the HO case, only one indication from RRC to PDCP is needed. For RRC Connection Re-establishment, whether or not more than one trigger is needed depends on modeling of DRB suspension and handling of Security reconfiguration in PDCP. 

General comments received:

LGE indicated that they believe it is not clear when the MAC/PDCP indication should be given by RRC. LGE commented that BSR triggering after MAC reset has no meaning.

LGE further explains that MAC RESET is performed while the UE is out of cell coverage, to stop RA/HARQ when RLC/HOF is detected. If a BSR can be triggered at that point, the implications is that RA-SR is also triggered, but the UE cannot perform the random access; in this sense, the BSR is only meaningful when the UE is within a cell and can perform random access (and more generally D-SR if it has valid PUCCH resources).
LGE would like to clarify if there is a difference between the following cases:

· Between RLF detection and entry into service area

· Between transmission of re-establishment request and reception of  re-establishment message;

· Between reception of  re-establishment message and reception of reconfiguration message;

· What is expected after reception of reconfiguration message; 

LGE would like to clarify from which point are RBs suspended:

· When RLF/HOF is detected? or

· When UE enters a new cell? or

· When RRC Connection re-establishment Request message is sent? or

· When RRC Connection re-establishment message is received?

LGE indicates that when the UE makes a random access in a new cell, until contention is resolved the eNB cannot determine what UE the BSR comes from. LGE wonders if it is correct to allow BSR to be transmitted while the RRC Connection Re-establishment procedure is ongoing. LGE points out that allowing this may”confuse eNB’s understanding of the other UE’s buffer status”. 

LGE indicate that they see no point in immediate BSR transmission before DRB can resume, because in practice LGE expects that the number of prepared cell will be very small in case of handover and the number of prepared cells will be even smaller in case of RLF. The rapporteur interprets the comment as implying that the RRC re-establishment procedure would fail often and that RLF/HOF should occur quite rarely.
LGE also indicate that the network may reconfigure RBs during HO, and change LCID mapping. So the network may not use the per logical channel information of the BSR. Security algorithms could also be changed. When changing cell, the UE may process PDCP SDUs to generate PDCP PDUs with the new keys using the security algorithm of previous cell. However, if the previous security algorithm is not supported by the target eNB or the target eNB changes the security algorithm, the new security will be configured later in the RRC Connection reconfiguration, in which case the UE has to re-process those PDCP SDUs to generate PDCP PDUs according to the new security configuration. This could however be avoided in a smart UE implementation. However, current specifications does not avoid this re-processing of PDCP SDUs.
LGE wonders whether the scope of the discussion is only limited to the DRB aspect, and would like to include DRX, TAT, PBR etc functions. If nothing is needed in MAC “multiplexing and assembly entity” to prevent that data from suspended DRB is included in transmission or needed for other functions, then LGE thinks that there is no need to specify anything in RRC either.

The rapporteur indicates that although it might be good to consider if there could be any problems with DRX, TAT and PBR prioritisation at HO, it seems outside the scope of the current discussion as indicate din the minutes from last meeting. The discussion focus is on U-plane data handling at RRC re-establishment. 
The rapporteur clarifies that BSR was included in the discussion because it is related to resumption of DRB after suspension, for triggering SR and resuming transmissions. This is not the case for DRX, TAT and PBR (in particular not PBR since no PBR restriction applies to SRBs). Discussions on DRX, TAT and PBR aspects may be more related to the discussion on MAC reset and reconfiguration (63bis_LTE_B06).

LGE wonder how PBR is handled for DRBs and ask fro example whether or not Bj is incremented even for a suspended DRB? LGE indicates that this aspect seems related to this discussion.

ZTE indicates (rapporteur’s interpretation) that according to their understanding, question 1 on DRB suspension is related to what shall be included as data available for transmission after MAC/RLC reset. I.e. considering “data available for transmission” in MAC should be consistent with respect to BSR reporting as well as for DRB suspension. 
The rapporteur further clarifies that the question is not whether or not the UE can transmit data from DRB while the DRB is suspended, the question is whether or not something more than what is in the RRC specification is needed to ensure proper UE implementation. The rapporteur thinks that there is a common understanding that some RRC and MAC interactions are purely UE implementation specific, and the question is whether or not this falls into the “leave it up to the UE to implement”.

LGE understand the intended behavior, i.e. no data transmission possible for a suspended DRB. LGE wants to clarify that this aspect should not be left to implementation and should be possible to test. LGE indicate that they are concerned that current specifications may be interpreted that data transmission is possible for suspended DRB, and that UE behavior is problematic if the eNB allocates more UL-SCH resources than there is data for SRB1. 
LGE further clarifies that the term “suspend” is not clear; do this mean that PDCP processing e.g. header compression and ciphering is stopped? LGE wants to clarify that this is UE implementation and should not be tested.

LGE’s opinion is that, at least, what is strictly forbidden should be described for the description of ‘suspension”, and note that TS 25.322 describes more clearly the meaning of “suspend”.

Ericsson believe this interaction can be left to UE implementation, and that there is no two ways to interpret the current RRC specification with respect to whether or not data from a DRB can included in a transmission while a DRB is suspended. Ericsson also point out that the time from which the DRB is suspended and the time when it can be resumed is also clear is current specifications.
LGE’s opinion is that this timing is not clear in current TS 36.331. In subclause 5.3.7, it is clear when DRBs are resumed, but it is not clear when DRB suspension begins. LGE also points out that TS 36.331 does not mention anything about handling of SRB0, although this is a normal consequence since SRB0 shall not be suspended to allow transmission of RRC Connection Request message and reception of RRC Connection Re-establishment message. 
Infineon indicated that they would like the following principles to be applied:

1. Keep MAC as simple as possible; implies MAC does not store configurations, RRC is in control. MAC is then either release (without configuration), CCCH configured (can perform RA), or DCH configured (complete configuration).
2. Do not introduce a special MAC state for RRC re-establishment: RRC re-establishment is designed quite similar to RRC setup, it is also a two step setup (SRB1, then SRB2 DRBs).

Infineon indicates that from a MAC point of view, it is a question of implementation whether to consider resources as suspended or removed in-between steps.

Infineon’s view is that all MAC functions should be addressed together wrt to DRB suspension.

Infineon’s proposal is thus that MAC does not use any resources configured by the old cell which are specific for suspended RBs.

Infineon sees the sending of a BSR before step 2 reconfiguration message is received as an optimization that would allow the eNB to send a grant a few TTIs earlier than otherwise.

Ericsson indicates that one important aspect is to ensure low HO and Re-establishment delays; thus, the understanding is that the current baseline the BSR is triggered immediately after cell change and alignment would mean that the BSR should be sent as soon as possible.

3. Keep PDCP simple, no suspension in PDCP, no two step PDCP/RLC re-establishment: this implies that suspension is implicit: PDCP cannot transmit on any RB for which MAC has no resources configured and if no BSR is sent for suspended RBs, MAC will not request resources for those, 

Infineon indicate that it must be ensured that RRC does not trigger PDCP re-establishment for RBs before the new security and PDCP configuration (ROHC etc.) is known. Infineon thinks this can be achieved if PDCP and (RLC-) re-establishment is triggered RB specific, i.e. in step 1 just for SRB1 and in step 2 for SRB2 and DRBs in case of RRC re-establishment. For HO PDCP and (RLC-) re-establishment could be triggered for all RBs once the HO command is received (i.e. the old RRC behaviour before 2 step PDCP was introduced in RRC), which avoids the problem of DRB data in message 3 of RACH.

Infineon thinks that this discussion is related with [63bis_LTE_B06]. Infineon sees option 1 in that discussion as a good way forward; MAC reset would be defined in TS36.321 and would leave MAC without configuration; this reset is used at HO, RRC Re-establishment and RRC_IDLE as per current TS36.331 with the addition that MAC is reconfigured immediately after..  

[Question 1] 
Do we need to implement the DRB suspension in user-plane specifications?

Possible alternatives [Please state your preference or additional alternatives, if any]:
1) No – normative text in TS36.331 is already sufficient;

2) Yes:

a. Using RRC/PDCP interactions and RRC triggers;

b. In RLC and PDCP specifications, e.g. in section 4.5;

c. In MAC specifications

Samsung believe that the suspension is eventually to prevent data transmission/reception during certain period of time. Samsung can consider two alternatives as acceptable ways forward, either:

· specify suspension in PDCP; this would be motivated because PDCP is the entity storing data to be transmitted during re-establishment (option 2-b); or

· specify nothing about DRB suspension in UP specifications (option 1).

Samsung indicate a preference for the latter, i.e. to specify nothing in UP specifications because data transmission/reception is under control of the eNB scheduler, and eNB can allocate uplink resources in a manner that suspends the DRB likewise. 

AsusTek indicates that:

· in TS 36.323, for RLC AM with PDCP SR configured, the SR is assembled after processing PDUs flushed by RLC at re-establishment, submit it to lower layer and then submit other PDUs for transmission;

·  PDCP configuration of header compression can be modified during connection re-establishment (in the RRCConnectionReconfiguration message);

The rapporteur indicates that the sequence of events is correct, but that this does not contradict with text in TS36.331 indicating when a DRB is suspended/resumed.
AsusTek believes that a 2nd trigger is needed to ensure that PDCP SDUs are processed using the correct configuration (header compression), and prefers option 2-A.

Ericsson understands the point about header compression as being related to when SDUs are processed after the indication of re-establishment to PDCP; security must first be reconfigured, and in case of HOF or re-establishment failure the only issue in case a UE performs processing immediately is that SDUs must be reprocessed at the next re-establishment from PDCP. Ericsson further believes that it should be up to the implementation to align the interaction MAC, RLC, PDCP when RRC determines that DRBs (and asosicated processing).
NTT DoCoMo is considering a modified version of option 2-A (2-D):

a) In the RRC specification, specify the following:

· RRC indicates PDCP re-establishment procedure upon reception of HO command;

· RRC indicates PDCP re-establishment and SRB2/DRBs suspension when RRC connection re-establishment is initiated;

· RRC indicate to PDCP to resume SRB2/DRBs when RRCConnectionReconfiguration message is received, (only for RRC connection re-establishment procedure)

b) In the PDCP specification, specify the following:

· all actions that should be performed for PDCP re-establishment (i.e. reconfiguration of header compression / security, PDCP status reporting and retransmissions);

· when RRC indicates SRB2/DRB suspension, transmission processing for SRB2/DRB should not be performed until RRC indicates that SRB2/DRB should be resumed

NTT DoCoMo indicates that the above provides a 1-step procedure for handover and a 2-step procedure for RRC connecton re-establishment.
Alcatel-Lucent indicates that they share DoCoMo’s view on question 1.

LGE shares the views expressed by NTT Docomo. But LGE wonders”

InterDigital’s view is that DRB suspension should be modeled and specified in TS 36.321 (MAC). This is because MAC is in charge of TB multiplexing and requests data from RLC (RLC PDUs). InterDigital finds equally acceptable to agree on option 2-a.
[Question 2] 
How/when is BSR triggered after MAC/RLC reset?

Possible alternatives [Please state your preference or additional alternatives, if any]:
1) The UE triggers a Regular BSR immediately after MAC reset, if there is data available for transmission;

2) The UE first trigger a Regular BSR only after DRBs are resumed;

Samsung indicate that baseline solution is option 1.

Samsung believe that option 2 does not work with current RA modeling (RA-SR initiated by BSR trigger).

DoCoMo questions the need for the restriction "if there is data available for transmission" is needed.

Infineon prefers that BSR be only triggered by RBs that are not suspended, i.e. for DRBs this is only after step 2 of re-establishment.
Infineon thinks that for RRCConnectionReestablishmentComplete, BSR is not needed but should be sent as soon as DRBs are resumed (would be an implicit consequence of a MAC-rest where the old configuration is removed).

LGE indicates that MAC Reset occurs also at transition to idle mode. MAC Reset occurs while the UE is out of cell. LGE wonders if in this case BSR triggering (including subsequent SR triggering and RACH triggering) makes any sense?

Ericsson wonders if in case the UE goes to idle mode, if a BSR would really be triggered since the UE does not have any RB configured and thus “no data available for transmission”? 

LGE agree to a certain extent. However per TS36.331 subclause 5.3.13, the MAC is first reset and the configuration is released afterwards; per current specifications, this would trigger a BSR.

LGE believes that after successful cell reselection during the RRC Re-establishment procedure, an RRC Re-establishment request message is generated and delivered to MAC; when the UE receives the RRC Re-establishment message, it should then transmit the RRC Connection Re-establishment complete message, Both messages will trigger a BSR. When this BSR is sent, per current specifications the buffer status of other LCGs will be included. LGE believes that nothing more than this is needed, i.e. option 3:

3) At MAC Reset, no special handling is required. I.e., current specification is enough. When the UE transmit RRC messages, a BSR is triggered according to “CURRENT’ specification. I.e., there is nothing to be specified.
LGE futher clarifies that the above intends to propose the following:

3) The MAC reset itself does not trigger a BSR. After MAC is reset, only data from active RBs (i.e. non-suspended RBs) triggers a BSR.

 ZTE prefers to trigger BSR immediately after MAC reset, to ensure low delay for the reestablishment procedure and for consistency with RACH modeling.
[Question 3] 
What shall be included as data available for transmission after MAC/RLC reset?

Possible alternatives [Please state your preference or additional alternatives, if any]:
1) The UE shall report all data in RLC and PDCP associated to any RB, no change to current section 4.5 in the respective specifications (i.e. any PDCP SDU buffered is considered as new data available for transmission immediately after PDCP re-establishment);

2) The UE shall not report anything for a DRB while the DRB is suspended (i.e. PDCP SDUs buffered in PDCP are not considered available for transmission until the DRB is resumed);

Note: If the email discussion concludes that DRB suspension should not be implemented using multiple triggers from RRC to PDCP, then a TP to TS36.331 is needed to adjust the current interaction between RRC and PDCP to consist only of one trigger (to indicate re-establishment of lower layers).

Samsung indicate that baseline solution is option 1.

Samsung thinks that reconfiguration of LCH-LCG mappings during the re-establishment is valid consideration, but not a problem because a new BSR is sent when RRC CONNECTION RECONFIGURATION COMPLETE message arrives to SRB 1; this provides eNB with updated buffer status under the new mapping.

Ericsson agrees, and indicates that even if the mapping is changes, the network is aware and can make necessary mapping itself; even otherwise, a BSR where the mapping is not reflected is still useful for having the total amount of data in UE buffers.

DoCoMo does not see this as a problem either, because this is expected rare and the situation would not last long. 

DoCoMo believes that a UE can simply report all data in RLC and PDCP associated to any RB. Small drawback is that the eNB might over allocate resources to the UE until SRB2/DRB is resumed; this is not viewed as a critical issue --,over allocating will not hurt if the cell is not loaded, and the opportunity to over allocate will be in frequent if the cell is loaded. DoCoMo also indicate that this situation is transient and short-lived.

Infineon’s view is that the BSR shall only report pending data for resumed RBs, i.e. only data for SRB1 after initiation of re-establishment, and data for all RBs only after reconfiguration message for the re-establishment procedure.
Infineon’s understanding is that current TS 36.331 does not define that any of the suspended RBs may be activated before they are resumed by explicit RRC signaling; from a MAC point of view, those RBs are thus not available at all, and no data may be sent for those; thus in Infineon cannot motivate that a BSR would be sent for those. It is Infineon’s understanding that this would otherwise be new functionality would not resolve anything that is today broken.

Infineon sees the additional benefit that mismatch between BSR and LCH/LCG mapping will not occur.
LGE’s understanding is that while DRBs are suspended, SRBs are not suspended (at first SRB0, and eventually SRB1 also). Data becoming available for a SRB will trigger a BSR; when transmitted, buffer status of other LCGs (including DRBs) are included per current MAC specifications. Thus, the eNB has already has some information about the UE’s buffer status. 

LGE also points out that the time when the UE triggers a BSR to send “RRC Re-establishment Complete” is very close to the point in time when DRBs are resumed by “RRC Connection Re-configuration”. In this sense, suspended DRB itself should not trigger BSR, because there is not so much gain from additional BSR triggered by DRBs.

LGE therefore proposes option 3 as follows:

3) A suspended RB does not trigger a BSR. A BSR triggered by SRB0/SRB1 includes buffer status for LCGs regardless of whether a RB is suspended or not, as per current specifications.
InterDigital’s preference is that the UE report all data, i.e. option 1. InterDigital’s view is that over allocation of resources in the immediate (first) grant is not enough to justify additional UE complexity.
ZTE indicates that BSR reporting including data for suspended RBs is suitable for HOF which starts PDU retransmissions. But if PDU retransmissions are initiated by an RRC connection reconfiguration failure, e.g UE can not comply with ciphering algorithm, PDU retransmission during the reestablishment period is not meaningful. PDCP entity of eNB will discard all PDUs from UE because of decoding failure before UE gets correct security algorithm.
8. Appendix B – Text Proposal to TS 36.331

---------------------------------------- Unmodified Sections Omitted -----------------------------------------
--------------------------------------------------- First change  ---------------------------------------------------
5.3.5.3
Reception of a RRCConnectionReconfiguration not including the mobilityControlInformation by the UE

If the RRCConnectionReconfiguration message does not include the mobilityControlInformation and the UE is able to comply with the configuration included in this message, the UE shall:
1>
If the RRCConnectionReconfiguration message includes the radioResourceConfiguration: 

2>
perform the Radio resource configuration procedure as specified in 5.3.10;
1>
If the RRCConnectionReconfiguration message includes the nas-DedicatedInformationList: 

2>
Forward each element of the nas-DedicatedInformationList to upper layers;

1>
If the RRCConnectionReconfiguration message includes the measurementConfiguration:

2>
perform the Measurement configuration procedure as specified in 5.5.2;

1> if this is the first RRCConnectionReconfiguration message after successful completion of the RRC Connection Re-establishment procedure:

2> re-establish PDCP for SRB2 and for all DRBs that are established, if any;
2> re-establish RLC for SRB2 and for all DRBs that are established, if any;

2> for SRB2 and for all DRBs that are established, resume the RB after successful reconfiguration of the RB in accordance with the received radioResourceConfiguration and as specified in subclause 5.3.10. 

NOTE:
If the RRCConnectionReconfiguration message includes the establishment of radio bearers others than SRB1, the UE may start using these radio bearers immediately, i.e. there is no need to wait for an outstanding acknowledgment of the SecurityModeComplete message.

1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new configuration, upon which the procedure ends;

5.3.5.4
Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)

NOTE 1:
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message.

If the RRCConnectionReconfiguration message includes the mobilityControlInformation and the UE is able to comply with the configuration included in this message, the UE shall:
1>
stop timer T310, if running;

1>
start timer T304 with the timer value set to t304, as included in the mobilityControlInformation;

1>
if the eutra-CarrierFreq is included:

2>
consider the target cell to be one on the frequency indicated by the eutra-CarrierFreq with a physical cell identity indicated by the targetCellIdentity;

1>
else:

2>
consider the target cell to be one on the current frequency with a physical cell identity indicated by the targetCellIdentity;

1>
deactivate any semi-persistent scheduling resources, if active;

1>
start synchronising to the DL of the target cell;
NOTE 2:
The UE applies the new configuration, resulting after the following actions, upon switching to the target cell.

1>
re-establish PDCP for all RBs that are established;
NOTE 3:
The handling of the radio bearers after the successful completion of the L2 re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].

1>
reset MAC and re-establish RLC for all RBs that are established;

1>
set the C-RNTI to the value of the newUE-Identity;

1>
if the dl-Bandwidth is included:

2>
for the target cell, apply the downlink bandwidth indicated by the dl-Bandwidth;

1>
else:

2>
for the target cell, apply the same downlink bandwidth as for the current cell;

1>
if the ul-Bandwidth is included:

2>
for the target cell, apply the uplink bandwidth indicated by the ul-Bandwidth;

1>
else:

2>
for the target cell, apply the same uplink bandwidth as for the current cell;

1>
 configure lower layers in accordance with the received radioResourceConfigCommon;

1>
If the RRCConnectionReconfiguration message includes the radioResourceConfiguration: 

2>
perform the Radio resource configuration procedure as specified in 5.3.10;
1>
If the RRCConnectionReconfiguration message includes the securityConfiguration: 

2>
derive and apply the KRRCint, KRRCenc and KUPenc keys associated with the KeNB key indicated by the keyIndicator;

2>
configure lower layers to apply the indicated integrity protection algorithm and the KRRCint key, i.e. the indicated integrity protection configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

2>
configure lower layers to apply the indicated ciphering algorithm, the KRRCenc key and the KUPenc key, i.e. the indicated ciphering configuration shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
perform the measurement related actions as specified in 5.5.6.1;
1>
If the RRCConnectionReconfiguration message includes the measurementConfiguration:

2>
perform the Measurement configuration procedure as specified in 5.5.2;

1>
submit the RRCConnectionReconfigurationComplete message to lower layers for transmission using the new configuration;

1>
If MAC successfully completes the random access procedure: 

2>
stop timer T304;

2>
If the UE needs the SFN of the target cell to apply the PUCCH and Sounding RS configuration:

3>
apply the new PUCCH and Sounding RS configuration upon acquiring the SFN of the target cell;

2>
else:
3>
apply the new PUCCH and Sounding RS configuration;

2>
the procedure ends.
Editor's note:
It has been agreed that the UE is not required to determine the SFN of the target cell by acquiring system information from that cell before performing RACH access in the target cell.

Editor’s note
Currently it is specified that the keyIndicator always needs to be provided upon handover as a result of which the securityConfiguration becomes mandatory in case of handover. If however the securityConfiguration would be optional in case of handover, the case the IE is not included needs to be covered also.

---------------------------------------------- END OF CHANGE -----------------------------------------------
---------------------------------------- Unmodified Sections Omitted -----------------------------------------
---------------------------------------------- SECOND CHANGE ----------------------------------------------
5.3.7.2
Initiation

The UE shall only initiate the procedure when security has been activated. The UE initiates the procedure when one of the following conditions is met:

1>
after having detected radio link failure, in accordance with 5.3.11; or

1>
upon handover failure, in accordance with 5.3.5.6; or

1>
upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1>
upon integrity failure indication from lower layers; or
1>
upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5; or

1>
upon receiving a Random access problem indication from the MAC.

Upon initiation of the procedure, the UE shall:

1>
stop timer T310, if running;

1>
start timer T311;


NOTE 1:
The handling of the radio bearers after the successful completion of the L2 re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].

1>
reset MAC;

1>
stop using the physical radio resources configured by the physicalConfigDedicated;

1>
perform cell selection in accordance with the cell selection process as specified in TS 36.304 [4];

---------------------------------------------- END OF CHANGE -----------------------------------------------
---------------------------------------- Unmodified Sections Omitted -----------------------------------------
---------------------------------------------- SECOND CHANGE ----------------------------------------------
5.3.7.5
Reception of the RRCConnectionReestablishment by the UE

NOTE:
Prior to this, lower layers allocate a C-RNTI. For further details see TS 36.321 [6];

The UE shall:

1>
Stop timer T301;
1>
re-establish PDCP for SRB1;

1>
re-establish RLC for SRB1;
1>
resume SRB1 after reconfiguring it in accordance with the received radioResourceConfiguration and as specified in 5.3.10;

Editor's note:
It has been agreed that the procedure is the same irrespective of whether the UE returns to the same cell. So, e.g. the UE always derives a new KeNB.

1>
derive the KRRCint, the KRRCenc and the KUPenc keys according to the security configuration in RRCConnectionReestablishment message;

1>
configure lower layers to re-activate integrity protection using the previously configured algorithm and the KRRCint key immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
configure lower layers to apply ciphering using the previously configured algorithm, the KRRCenc key and the KUPenc key immediately, i.e. ciphering shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

1>
perform the measurement related actions as specified in 5.5.6.1;

1>
send the RRCConnectionReestablishmentComplete message as specified in 5.3.7.6;

1>
resume the RRC connection with the restriction that the use of all radio bearers other than SRB1 is suspended until a subsequent RRCConnectionReconfiguration message is received.
---------------------------------------------- END OF CHANGE -----------------------------------------------
---------------------------------------- Unmodified Sections Omitted -----------------------------------------
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This is related to MAC reset discussion, and may be further discussed.





