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1.1 User plane

1.1.1 MAC (36.321)
1.1.1.1 Status

Input from Rapporteurs only

R2-074205:
MAC Open Issues list - MAC Rapporteurs

=> Noted

R2-074470:
MAC Status - MAC Rapporteurs (Qualcomm Europe, Ericsson)
· Motorola asks what the real status is on the grouping for the BSR. The minutes of the LTE adhoc clearly talk about “RB groups”
· Benoist checked the corresponding Stage-2 text and it was not changed since April 2006.

· ZTE asks what a QOS class is ?

=>  
Will have a BSR based on RB groups (might update the Stage-2 in the future depending on further discussions)
=>  
Decisions on C-RNTI/RA-RNTI, last L-field, multiple MAC control elements and absolute buffer status reporting were confirmed. Text proposals in 2.2.2.2 and 2.2.4.2 are agreed.
R2-074489:
Summary of email discussion on size of MAC header field L - MAC Rapporteurs (Ericsson, Qualcomm Europe)
· TI expresses some concerns on the 15-bit L-field. Panasonic indicates that we should only have 1 new RLC PDU for one RB per TTI. This seems to be the assumption from many companies, but not really agreed yet. Motorola thinks we have never excluded to have multiple. Also we could potentially include control information as well. 

· Panasonic thought that we only have 1 new RLC PDU per TB.

· Ericsson thinks irrespectively that as long as we have RLC PDU’s of 15 bits, we need the same on MAC.

=>   Baseline L-field is 15 bits.
R2-074211:

Updated MAC specification - MAC Rapporteurs
· No change since the Athens meeting.
· Panasonic indicates that the TF selection should also be ticked for the UL, since the eNB does that. Agreed.

=>  Endorsed as v110 with the update to the table in R2-074530
1.1.1.2 MAC PDU format
Basic MAC header issues (order of 3-tuples in MAC header, LCID length, omission of last L field?, how to signal padding?) as well as `control element issues (more than 1 in MAC PDU?, presence of L field ?,  how many LCID(s) used?) 
Baseline PDU format

R2-073891:
MAC Header Format - Nokia Corporation, Nokia Siemens Networks
· Nokia also proposes to have the L-field aligned with the end of the byte.

· TI asks if LCID=5 bits will be sufficient for all MAC Control types (basically 16 remaining) ?  Nokia thinks that 16 is more than enough. TI is wondering whether we are not trying to do more and more in the MAC, so maybe 16 is not enough.


· Samsung thinks that since we already have 32 RB’s in UMTS, can we really work with only 16 logical channels in LTE ? Samsung thinks we do need 5 bits, but we need to reserve as many as possible LCID’s for user data.
· TI is asking whether each “MAC subheader” is byte aligned ? Yes. Ericsson indicates that for the MAC-ehs the logical channel is 4 bits and unique across all RB’s.

· Should we byte align each “MAC subheader” ? Samsung thinks there is no real gain of only aligning the complete header, so they support aligning each subheader. Ericsson prefers alignment of only the complete header, e.g. if you have cases without L-field. TI supports each subheader to be byte aligned (very strongly). QC also supports each subheader to be byte aligned. Motorola agrees with the byte alignment.
· Ericsson does not see any strong problems from implementation point of view to have the subheaders not byte aligned, from both UE and network point of view. 
· LG supports non-byte alignment: they think the padding would be a waste.

· Samsung thinks that non-byte alignment only brings gain if we have more than 2 L-fields in the header. Since the last L-field will be absent, there is only a gain if we have at least 3 MAC SDU’s in a MAC PDU which is not a typical case. LG indicates that we should also consider MAC Control PDU’s. LG thinks that in general we have to many headers so we should be very carefull. Ericsson points out that also padding would count as 1 “MAC SDU”. Samsung thinks that this depends on whether we multiplex the control element and the padding in one MAC SDU. Nokia clarifies that if there is padding, the header overhead is no problem.
· It was commented that due to the “PBR approach”, it might not be that unlikely that you have 3 or more MAC SDU’s.

· Come back on byte alignment

· Samsung thinks the padding can be handles as a “SUFI”; i.e. if we multiplex the control elements together, the padding could be the last SUFI in the control MAC SDU. Panasonic support this view. LG indicates that in UMTS we don’t have a paddig SUFI but a special length indicator. So having a special LCID seems closer to the UMTS solution.
=>  Noted
R2-074021:
On MAC PDU Format - Texas Instruments Inc

=>  Noted

R2-074062:
MAC header structure – Ericsson
· On proposal 3, Nokia would prefer “E, LCID, L”.  The potential gain would be that in more cases the L field would be ending coinciding with the end of a byte. Ericsson sees cases in which the E field could also be omitted for the last MAC SDU (e.g. padding or MAC control).
=>  Noted
R2-074419:
MAC Header Format – Motorola

· Nokia thinks that LCID should be used for control. Ericsson shares this opinion. Ericsson thinks that the D/C field would split the LCID field in 2. This is not correct: Motorola proposes not to have an LCID field for control. Freescale support a D/C bit

· Samsung thinks that even if we have D/C field, we still need an L-field. So we end up with 2 types of MAC subheaders.
· Panasonic was initially in favour of the D/C field, but we already agreed not to have a D/C field. Nokia also thinks it was already agreed in Orlando. Ericsson indicates that the MAC already talks about LCID’s for MAC Control.
On proposal 6: 

· Motorola clarifies the “ext” is unused.

· TI thinks that the more exceptions we make, the more complex we make the header. TI would prefer to re-use a new LCID.

· The usefulness of the proposal seems to depend on how many new RLC PDU’s we would have per TTI. Also on the number of retransmitted segment RLC PDU’s.
· Ericsson indicates that for MAC-ehs we accepted a similar proposal because there is a limitation on the MAC-PDU size. Therefore not even Ericsson is proposing this although they did propose it for MAC-ehs.

· Motorola thinks that in case of resegmentation the overhead is costly. NTT DCM thinks that if you do resegmentation, you should typically not include new RLC PDU’s. Motorola questions the case of multiple resegmented RLC PDU’s. ALU thinks that this proposal makes sense as an optimisation.

Over coffee:


More than 1  new RLC PDU per TB ? Janne
· There seems no fundamental reason to limit the number of new RLC PDU’s to 1, but the MAC protocol should be optimised for only having 1 new RLC PDU per TB.

· There will be a limit in the number of RLC PDU’s that the UE can receive in a TTI (processing limitation)


MAC subheader alignment ? Nokia
· Quite diverse discussion. Issue is related to the header optimisation discussion; for some header optimisations the byte alignment is not so good.
· Nokia thinks this it is very important to e.g. have the LCID present in the same position in the byte.
1) MAC subheader should be byte aligned: 18

2) Only total MAC header needs to be byte aligned: 2


Need for RLC PDU multiplexing within MAC SDU  ? Ravi

· Several companies seem to think that it might be good to have a mechanism to save a byte in the MAC header if multiplexing of multiple PDU’s/PDUsegments of the same logical channel is present.
· For sure we have RLC PDU/RLC PDU segment multiplexing for one logical channel by including the same LCID multiple times (separate MAC SDU’s).

Question: Do we in addition need the option to omit the LCID field is multiple RLC PDU’s or RLC PDU segment from the same logical channel are present in the same TB ?

     Yes:   2

     No:     7


               => Will not have the optimisation


	Agreements:
=> LCID will be 5 bits
=> Order of the header fields is LCID, E,L
=> If the E bit set to 0, the first MAC SDU will start at the next byte.
=> No D/C field
=> The MAC protocol should be optimised for having only 1 new RLC PDU per logical channel per TB (one new SN).

=> MAC subheader shall be byte aligned


Control element handling

R2-074063:
Addressing MAC Control elements – Ericsson
R2-074148:
Open issues on MAC PDU format – Panasonic
· Nokia thinks there are “control actions” that have a variable size. Panasonic assumes all control actions can be fixed size. NTT DCM assumes that when the BSR format is configured, it will be fixed size.

· NTT DCM supported the SUFI approach in the past. However now they support the LCID approach because they don’t think the overhead gain will be significant, and they think that only having 1 multiplexing layer was a convincing argument.

· Samsung does not see that much complexity for the 2-level multiplexing because the structure will be similar to RLC. Samsung also thinks that the LCID is supposed to indicate a logical channel id and not really a control element type. Samsung assumes that the control element will be sent much less frequent than data PDU’s. So they don’t sufficient justification to optimise.

· Ericsson thinks we just saw that we have different requirements on the MAC and RLC layer. Ericsson points out that if there is typically only 1 control element in a TTI, the SUFI approach does not bring much gain.

· CATT questions how many control element types we expect to get ? NTT DCM:

· DL: TA, DRX + maybe 3 or 4

· UL: BSR + maybe 3 or 4
· Note that we don’t have to share the space in UL and DL

· ALU asks how frequent the BSR will be sent ? NSN thinks that if we have a very efficient control element header we might have it more often. NSN thinks every byte is important.
· Chair asks if we could start with an LCID based approach now, and then if we run out we could have the second level multiplexing. Motorola thinks that is not a good approach. Motorola support the 1-LCID approach.

· Alternative approach would be that the default approach is we have the second level multiplexing approach, but for specific cases (e.g. very frequent control elements) we could have a special LCID.


So 2 approaches seem possible:

1) Start with separate LCID approach only now, and then if we run out we could have the second level multiplexing. [15]
2) Alternative approach would be that the default is we handle control elements all within one MAC SDU/1 LCID (second level multiplexing approach), but for specific cases (e.g. very frequent control elements) we could discuss having a special LCID. [4]
R2-074174:
MAC PDU structure for LTE - NTT DoCoMo, Inc., NEC
· Only remaining proposal is proposal 8.
· Samsung would prefer not to constrain the order.

· ALU supports the proposal because the receiver can start processing the control PDU’s before the data. 

· QC would prefer the control data is together, but has no strong opinion on where.

· Ericsson supports the proposal. However they think it could be left to UE implementation.

· TI thinks that padding should be at the end of the TB. Padding = padding (so not really a control element).

· NSN has no strong opinion on where there should be, but they think it should not be left to UE implementation.

· Panasonic has no strong opinion on the position, but also prefer that they are grouped.
	Agreements:
=> Start with LCID approach only (1 LCID value per control element type) 

=> One LCID for padding

=> Will omit the length field if the control element has a fixed size

=> All MAC Control elements are placed before the first “MAC SDU” (data MAC SDU)

=> Padding is always placed in the end of the TB (already agreed)


L-field optimisations

R2-074060:
MAC Length field optimization – Ericsson
· The very flexible approach is probably not that relevant anymore due to the subheader byte alignment. Ericsson indicates that probably now discuss discrete steps like e.g. 7 and 15. Still they propose to have it dependant on the MAC PDU size rather than explicit signalling.
· This proposal saves 1 bit compared to the Nokia proposal in R2-073891.

· Nokia points out that the optimisation of the L-field is only visible if you have 2 MAC SDU’s. Nokia points out that the 7-bit length field would thus only bring gain if we have a MAC PDU of < 128bytes but still 2 MAC SDU’s are included. In the Nokia approach, the 7 bit L-field can be used in any TB size.
· Ericsson thinks the < 128bytes with 2 MAC SDU’s is still quite frequent (RLC status, BSR + MAC SDU).

· NTT DCM thinks we should also think about the case of 1 MAC SDU and padding.

· Ericsson thinks it is not that relevant to be able to optimise for large TB’s (to be able to use smaller L-fields).
R2-074126:
Optimization of MAC Length Indicator - ITRI, Sunplus mMobile
=>  Noted
R2-074263:
MAC PDU format – samsung


=> Noted (Samsung supports the Ericsson proposal)

R2-074372:
MAC header - Qualcomm Europe
-
LG asks if in the QC proposal the length field size is depending on the LCID ? QC clarified that there is no direct dependency.

-
Chair asks when the 0 bit is used ? Is only a coding issue to combine with E-bit.

      Proposals on the table:



1) Length field size of 7&15 bits indicated in the MAC header with explicit signalling 


    (Nokia 3891) ? [14]


2) Length field size of e.g. 7&15 based on MAC PDU size (Ericsson) [5]



a) no further optimisations 
b) descending order (ITRI)



c) taking remaining MAC PDU size into account (ITRI)
3) Length field size is configured per logical channel  (LG)


Should we combine E and F bit ? => No support.
· Motorola thinks there has not been sufficient motivation for a second L-field which seems mainly be driven by VOIP where very often there is only 1 MAC SDU included. Anil thinks that due to header compression, there could be quite frequent padding. However if you have padding, there is no need to optimise.

· QC thinks it would be good to have a second L-field size. They hope that in many cases for VOIP we can avoid padding.

· No L-field optimisation is needed: 5 companies.

· Have L-field optimisation: 15 companies

· TI thinks that the only case where there is really gains is if we have many small RLC PDU’s in a TB, but the other cases they don’t see much gain.

· Ericsson points out that proposal 2 is simpler because you have to go through all logical channels before you know how many data can fit in the TB. Motorola thinks that alternative 1 is simpler. 

	Agreements:
=> There is agreement that we should have more than 1 L-field size, but the mechanism 
     should be very simple

=> We explicitly indicate in the MAC subheader whether 7/15 is used (“F-bit”)


Other
R2-074262:
PDCP and RLC Control PDU handling - Qualcomm Europe
· QC proposes to transport it as a control element (some reserved LCID’s). This scheme would enable different prioritisation of the RLC/PDCP control at MAC.
· QC e.g. thinks that it would make sense to prioritise both the PDCP status info and the ROHC feedback.

· TI asks if we would have a separate LCID for each message ? QC is thinking about 2 LCID’s: 1 for RLC and 1 for PDCP.

· NSN thinks that for PDCP status reports this could be good idea. For the rest they don’t see the need for doing this (See R2-073913).
· DCM wonders whether there is a need to priotise RLC Control ? QC agrees that already within RLC we would prioritise control > retransmissions > transmissions. However the gain that QC sees is that control transmissions are not counted for PBR/MBR.

· Ericsson asks if there would be a priority handling within different logical channels used this one LCID ? QC assumed there was no need to do this.
· Ericsson wonders where the control feedback should not be counted ? Should it not be counted as part of the PBR ? NSN thinks the control overhead should be taken into consideration for the PBR/MBR (that is why the eNB could change the S1 signalled values). Anyway QC agrees that the values do not have to be the same due to header compression.
· TI asks if this prevents piggybacking of control to a data PDU ? Seems so. QC thinks there is much less need for piggybacking because we have flexible PDU’s.
· TI support this proposal. Ericsson does not like to use this for RLC. Ericsson thinks that for PDCP it is also sufficient to prioritise the PDCP status reports within one logical channel.
· DCM thinks this is not needed for RLC. 
· Samsung thinks this could be used for prioritising PDCP status report.

=>  Will not use this mechanism for RLC control

=>  Might use this mechanism for PDCP control; can be further discussed as part of the 
      PDCP discussion.

R2-074049:
UE transmission power headroom report for LTE – Ericsson
· Panasonic asks what the RAN2 part is: the fact that the UE Tx power is a separate control element since the reporting criteria are different from the BSR reporting criteria. So Ericsson would not like to always send them together.
· NSN agrees with most of the proposals. NSN is wondering whether an average power reporting would not be better than an instantaneous.  More RAN1 issue.

· Motorola thinks we should get first more input from RAN1 before taking any actions.

· NSN asks whether Motorola even considers it to early to agree on power headroom reporting in general ? Motorola would like to wait.

=>  Noted

R2-074235:
Scheduling consideration on L2 header - LG Electronics Inc.

=> Noted
=> All agreements will be captured by the rapporteurs in R2-074531. This will also propose a 
     position for the F-field. People that want to be involved in this should participate.

R2-074531:
Text Proposal for MAC agreements 
· NSN thinks that in many places we say “MAC CE and padding”; maybe we should consider padding also a MAC CE ?
· NSN indicates that the last MAC SDU will contain a length field if padding is following; similar comment a bit further
· Motorola wondered why the ordering is not “E, LCID, R,R” ? Motorola thinks that we could extend the LCID field in that ordering. Or should we have “E,R,R,LCID”
· Nokia prefers the F-flag in the first byte. There could be cases where there is no L-field but still a need for the F-field.

· Ericsson clarifies that the reason to have the reserved bits last in the first byte, because then the RR’s could be combined with something in a future next byte.
· Motorola likes the F-bit location.
· TI supports “x,x,x,LCID”
· Two options for first byte:

1) E,R,R,LCID      [5]

2) LCID,E,R,R      [8]


=>  Keep the order as proposed in the rapporteurs proposal.

· LG wonders whether the agreed format is also applicable to RACH Msg2 ? First response is “yes” because it is sent on DL-SCH. Nokia indicated that we have agreed that Msg2 is generated by MAC, so potentially it could be a MAC Control Element. Ericsson thinks that there are many potential candidates (CQI, Gap control,…). NSN thinks that since this one is captured in the stage-2, it should be added.
=>  Can be added in “[]” until it is defined.

· Rapporteurs explain that “[]” are used for FFS parts.

=>  This text with changes will be included rapporteur update of the TS.
1.1.1.3 Random Access
Signalling of RA response for contention free access (C-RNTI or RA-RNTI?).
RA-RNTI or C-RNTI for contention free access

R2-073892:
RACH procedure details - Nokia Corporation, Nokia Siemens Networks
· Proposing RA-RNTI only, because anyway in case of C-RNTI usage, the HARQ would need special treatment.

=>  Noted

R2-073998:
RA-RNTI vs. C-RNTI for non-contention based random access - SHARP, LGE, NEC
· Chair asks if we have agreed that the UE should be able to listen in parallel to RA-RNTI and C-RNTI ? Maybe there is not so much gain to listen to both ?
· Ericsson thinks that in case you do an SR on PRACH because you do not have dedicated-SR, then it would also be good to listen to both RA-RNTI and C-RNTI.
· LG thinks that just scanning the control channels with 2 RNTI’s is not a big problem.QC indicates that the UE also already has to monitor the Group-RNTI for power control. So QC does not see a big problem with monitoring 3 RNTI’s.

· DCM asks whether when the UE listens to both, should the UE be able to decode both ? 

· LG indicates that in this case this 2 TB reception is at least not the issue: in this case the UE would only receive the TB related to the RA-RNTI if it does not see the C-RNTI transmission (prioritise C-RNTI). 

· There seems to be agreement that it would be possible to listen to both. No need to check with RAN1.
R2-074175:
RA response addressing for non-contention based RA procedure - NTT DoCoMo, Inc.
· RA-RNTI is proposed
R2-074056:
Addressing of RA Response for RA with dedicated preambles – Ericsson
· RA-RNTI is proposed


Discussion:


Two ways to go: 

1) Only RA-RNTI  [11]

2) C-RNTI and RA-RNTI [6]

=> Go for option 1.

Text proposals
R2-074248:
Updates to RACH procedure – Motorola
· Ericsson would like to understand why we should specify the eNB behaviour ? Ericsson thinks we have agreed not to specify the eNB behaviour. Motorola thinks it looks a bit incomplete if we have nothing there. E.g. the eNB should at least respond.

· Ericsson thinks this eNB behaviour is sufficiently described by describing how the UE responds to the eNB response.

=>  Should not add the new section 5.1.5, and no “UE MAC” does not need to be added in 
       the titles

· DCM asks why we have this “UE may abort at any time”; Motorola clarifies that the whole procedure is described with “shall”, so there seems no possibility to abort. In normal cases the UE should not abort.

· QC thinks that from a specification point of view it is a bit strange to just allow it: we should specify a reason for the abort.

=>  Changes indicated in bullets 3 and 5 are agreed. Statement related to proposal 4 can 
      be contained somewhere else. 
R2-074250:
Updates to Random Access Response reception – Motorola
· QC indicates that previously Motorola indicated they do not like indications to higher layers. Motorola replies that if we indicate failures to higher layers, we should be consistent.
=>  Text proposal is agreed


R2-074303:
Corrections for RACH – Samsung
· QC thinks that the 2 new bullets in 5.1.1 does not really seem required knowledge at the MAC layer: RRC could provide it to L1.
=>  Agree to add the “TDD” for the multiple PRACH case.

R2-074314:
Random Access Procedure - LG Electronics Inc.
· Question is whether we have different counters in RRC and MAC, or is there only 1 counter ?

· Ericsson asks what the benefit is of having 1 counter ? LG thinks that RRC would normally not keep a history on e.g. what the used power was last time. This would be a benefit of having the procedure only in MAC.
=>  Can come back in a next meeting

· Should we have a picture like this in the MAC spec ? QC thinks this would be good. The rapporteurs will work on this.

Backoff

R2-074455:
Backoff for the first RACH transmission – Motorola
· ZTE asked what the delay really is ? Delay is measured from the request for RACH from higher layers until signature gets through.
· RIM thinks that we should also consider concentrated cases (e.g. MBMS counting). Motorola thinks that even that case is covered because it corresponds to the high load case.

· LG asks how the backoff was selected ? It was selected based on the load: the best backoff for each load was selected (kind of algorithm in the eNB). LG thinks that if you have a constant amount of new arrivals, you are just moving UE’s and should roughly have the same backoff irrespective of where you start due to the first backoff.
· LG thinks that in the MBMS counting case, you have a sudden high load, so you cannot optimally configure the backoff for these MBMS UE’s (you don’t want to delay the other UE’s). If UE’s for MBMS all start at the same time, then a random backoff might be beneficial.

· It is to early to say that if we have a varying load, there would for sure be no benefit of having a (varying) backoff for the first transmission.
=>  Noted

R2-074052:
RACH Back-off mechanism based on the type of RA request – ZTE

=>  Withdrawn
Other

R2-073951:
Allocation of RACH resource – NEC
· ZTE asks what a Temporal PRACH resource is ? It is a common resource for UE’s asking handover at the same time. We have already ruled this out in Orlando.
· Proposal 1 and 2 are RAN1 responsibility.

=>  Noted

R2-074026:
Power correction for first scheduled UL transmission - Qualcomm Europe
· ETRI agrees with this proposal
· RAN1 has agreed that in the normal UL case, the UL grant includes power control information. However here there is no normal UL grant PDCCH, and therefore QC proposes to include this information on PDSCH (in Msg2)

· Motorola thinks that RAN1 should inform us if they think this power control information should be included in Msg2.
· Ericsson thinks the contents of Msg2 would look very much like a normal grant, so then the power control info would already be included.

· DCM also expected some power control information to be there.

=>  Will sent a liaison to RAN1 to ask in general what L1 information should be included in 
       Msg2 for each UE in R2-074532 QC [TD]
R2-074427:
Consideration on RA Procedure Optimization - Fujitsu

· Ericsson wonders if it is bad that “Msg3” would not be provided by this UE ? 
· The Fujitsu proposal is to always continue on the “non-contention route” and leave the “contention route” unfinished even though resources for a Msg3 have already been allocated.

· DCM wonders whether our decision on always using the RA-RNTI changes this proposal ? I.e. would the UE still be listening to the C-RNTI ?

· Ericsson thinks it is a rare case, so it might be sufficient to leave it to the UE which way he would continue.

=>  Can be rediscussed at a next meeting

R2-073933:
Coding of RA-RNTI for message 2 - ZTE

R2-073939:
Considerations for Random Access Procedure - ASUSTeK

R2-073954:
eNB/UE behaviour regarding handling of dedicated signature - NEC

R2-073988:
On setting the C-RNTI in RACH message two - Nokia Corporation, Nokia Siemens Networks

R2-074027:
Radio environment reporting during access procedure - Qualcomm Europe

R2-074313:
Short CRNTI - LG Electronics Inc.

R2-074320:
Signature set signalling - LG Electronics Inc.

R2-074363:
Control of HARQ for RACH messages 3 and 4 - Philips, NXP Semiconductors

R2-074428:
Omission of Timing Alignment Value in message2 - LG Electronics Inc.

R2-074451:
Congestion Handling of Non-Contention based RACH Resources - Motorola

1.1.1.4 Time Alignment

How do we allocate the dedicated preamble for UL synchronisation on arrival of DL data for a UE which is assumed not to be in UL sync (MAC or L12) ?
R2-073893:
Signaling for RA preamble assignment - Nokia Corporation, Nokia Siemens Networks, Texas Instruments Inc
· Proposes L12 signalling

· NEC wonders whether a “validity period” would need to be signalled ? Nokia thinks that the validity period could be signalled but not much flexibility would be required, so only a few bits.
· Samsung thinks it is premature how to signal the preamble on PDCCH, because we don’t know the details of PDCCH yet, but Samsung is fine with using PDCCH.

· Ericsson thinks that when you signal this on PDCCH, then the UE has to be aware of the PRACH configuration already. However if you use PDSCH, then you could include parameters for the PRACH  and thus use PRACH resources not visible on BCCH
· TI wonders that since RAN1 has agreed on frequency hopping and we are already RRC-CONNECTED, the UE would already have to know the PRACH configuration.
· LG thinks that there are cases when there is a lack of dedicated preambles. So you would only trigger a contention access for which 1 bit signalling would be sufficient. Then it seems very costly to use PDSCH. LG also thinks it is not a rare case. Ericsson thinks this 1 bit indication is never needed: if the UE detects a DL transmission and it does not have UL sync, it should acquire UL sync autonomously (not agreed yet but could be a potential behaviour). TI wonders whether we did not agree that the network was responsible for having the UE in UL sync. This seems an error case and we have not agreed on this yet. LG thinks that if the UE receives the PDCCH, how does the UE know whether it should read the PDSCH or not: if the PDSCH contains a preamble then the UE should read it, if it is just a DL transmission then it maybe should first acquire UL sync ?  Ericsson thinks the UE should always try to read the PDSCH.
· DCM wonders whether when you have System Information change, do users in LTE_CONNECTED know ? At least they would have to know whether the PRACH configuration changed before they would do a PRACH access to regain synchronisation for UL data arrival.

R2-073955:
Allocation of dedicated preamble – NEC
· NEC thinks that it is unsure whether L12 can contain sufficient information. If the only required information is the signature index, then NEC can agree to L12. So they propose to send a liaison to RAN1, and based on the reply decide. TI thinks that the validity period is a RAN2 issue. 
· Ericsson thinks RAN2 has sufficient information to decide now.

R2-074429:
Timing Advance stage 3 Issues - LG Electronics Inc.

Discussion:

· Motorola thinks we should not hurry this decision. Motorola thinks there could be third format, with a small PDCCH and some limited information on the PDSCH. Ericsson wonders why there is no Motorola proposal.


Have two options:

1) Special PDCCH format

2) MAC Control PDU on PDSCH

· Will sent an LS to RAN1 explaining where we are in the discussion on this aspect, identify what potential information we have identified and what the options are that were proposed. Then we ask them if they see a need for additional information to be included and what the possibilities are to include this information on PDCCH. Ravi in R2-074533 [TD]
1.1.1.5 Scheduling Information

Content (CQI/Buffer status/Power headroom …?), Triggering criteria, Signalling of Scheduling Information
Happy bits

R2-073910:
Happy Bits for E-UTRAN - Nokia Corporation, Nokia Siemens Networks
· NEC wonders whether it is true that the eNB could also check whether the PBR is met for each bearer. Nokia thinks this would take quite a lot of time in the eNB. Also it is not sure how the UE fills the TB’s. With this information the eNB gets information per TTI. The UE needs to check the PBR anyway. Motorola thinks that most of this information brought by the happy bits is information that the eNB could already acquire. NSN agrees there is no new information (a bit depending on how far we go with specifying UE behaviour). The only difference is that the eNB gets it faster. 
· NEC asks whether the bitrate should not be averaged somehow ? If so, it is anyway not an instantaneous report. Nokia thinks only very limited averaging is required.

· NEC wonder whether the case of no PBR configured will be a frequent case ? The PBR is mandatory ? Anyway you could set it to zero.
· IPW indicates that the “happy bit” concept, was never introduce in any of the TDD modes in UMTS. IPW thinks that the eNB can workout much of this by itself. Based on the data received and the BSR, the eNB should be able to work this out. NSN thinks the happy bit is a very compressed BSR. They do not exclude eachother.

· Ericsson like as accurate as information as possible. So they would like it frequently.

· DCM is not so convinced about the need for happy bits. When the UE pads, the eNB knows the UE is happy. Also when the UE pads, a BSR could be included. Padding of more than e.g. 6 bytes can be interpreted as buffer empty.
· NEC asks how in an instantaneous report you would solve the re-ordering problem.
· IPW asks if this happy bit transmission is an alternative for BSR reporting ? NSN thinks it reduces the need for BSR reports.

· NSN explains that happy bits are always send, and there are criteria (RRC configured) for when to send the BSR.

· Panasonic sees some benefits for happy bits: the happy bits are always related to the current transmission so there is no problem with re-ordering.

· Panasonic asks what “Ri > PBR” means ? Does it mean that the PBR token is empty ? NSN indicates yes. So the UE can just look at its PBR buffer. NSN sees no additional UE processing.
· QC asks what the motivation is to have a happy bit per RB, and not per UE ? You get more information.
· Motorola wonders whether it is not inconsistent to have BSR on RB groups, and have happy bits on RB level ? NSN sees no problem. 

=> Noted
R2-074059:
MAC Happy Bits for UL – Ericsson
· Proposing 2 happy bits per MAC PDU.

· Nokia thinks the problem is the PBR. You have 2 loops: one on priority and PBR, and one on priority only. So NSN thinks that only having 2 general bits is not sufficient. Ericsson wonders what the problem is ? E.g. if low priority data is in the PDU, the high priority RB’s are happy w.r.t. PBR. NSN clarifies that however potentially they might have much more queued. Ericson’s main target is meeting the PBR.
· QC asks where in the MAC PDU the 2 bits would be contained ? There is some room…


=> Noted
R2-074387:
Discussion about the need for Happy Bit – NEC
· NEC still thinks there is a re-ordering problem.
· LG thinks that the happy bit could be specified as a kind of relative buffer reporting; we don’t have the same contents as in UMTS.
=> Noted

R2-074418:
Scheduling Information – Motorola

=> Noted

R2-073936:
Scheduling information piggybacked in MAC Header – ZTE


     => Noted
Has sufficient discussion taken place to take a decision on whether we have happy bits or not ? Ericsson thinks sufficient info was exchanged. QC agrees.
     Question 1
1) We should have happy bits   
[16]
2) Happy bits are not needed
[7]
· DCM thinks that having spare bits should not be a reason to have happy bits. 
· IDT thinks that the system clearly works without happy bits, so it is an optimisation.

· DCM would not really object but they want the SR/BSR trigger to work even if there are no happy bits.

· TI agrees that it would be good to focus on SR/BSR in the near future and allow some more time for the happy bit approach to show that it cannot be omitted.

· CATT thinks that happy bit is an optimisation.

	=> Conclusion: 

· Priority should be given to the work on SR/BSR. In the coming 3 months we should focus on trying to progress SR/BSR reporting and understand what it can achieve.

· Companies in favour of happy bit usage are allowed to come back with proposals after this period. If a majority of companies still wants to introduce it then, these proposals can still be included in LTE Rel-8. 


SR / BSR triggers
R2-074245:
Discussion on Scheduling Request - LG Electronics Inc.
· NSN asks if scenario D is valid ? Are we allowed the SR if we have UL resources ? Probably it is more efficient to sent signalling on the UL-SCH protected by HARQ. LG wonder if the SR channel would really be deallocated everytime we go from C to D ? NSN thinks we could just leave it unused.

· QC indicates that RAN1 is still discussing the design of the SR. However if we want to keep the single carrier property, scenario D would not exist. 
· In TDD, a status report can be send in an associated channel but it is not done if you can fit it in the normal UL transmission.

· Question is what is meant by “not having UL resources” ? Is it no resources in the concerning TTI, or not resources in the coming 10ms,….

· Will a UE in LTE_ACTIVE always have an SR channel ? LG clarifies that at least in non-synchronised will have to use PRACH first.

· Ericsson thinks that e.g. in MBMS single cell you might be synchronised but still not have an SR channel. 

· NSN indicates that the case of “not having an SR channel” might also be a case where you actually have it but it takes to long for this service to wait for it (scheduled infrequently). DCM thinks this would be strange: if you have an SR channel assigned, you should not use contention access.

=> Agree that the BSR will be included as a MAC Control Element
· DCM thinks all 4 cases would exist, but DCM assumes that it would still be possible to have the same triggers for the BSR.

=> Noted

R2-074048:
Scheduling request triggering criterions – Ericsson
· NSN is quite happy with these criteria. NSN assumes we need some additional criteria for prohibiting SR transmission but we can add them later.

· Samsung asks whether we need separate triggers for BSR and SR, or whether they can be combined ?  Will a buffer status report always be triggered when an SR is sent ? Ericsson sees cases when they want to trigger an SR but not necessarily a BSR.  However an SR is triggered when a BSR needs to be transmitted and no UL grant is available.

· DCM asks if the conditions for the “changed” reflect the BSR triggers ? Ericsson replies that this is not necessarily true.
· QC wonders how errors are handled since the quality of the SR is relatively low ? Ericsson thinks you would have a kind of ACK on your SR. QC thinks there is no ACK channel available. Ericsson clarifies that e.g. an UL grant could be considered an ACK. So would you sent SR=”1” until you receive an UL grant ? Ericsson thinks that for the error cases would need a timer. QC thinks timer/repetition is required. LG agrees with this. LG thinks that we could even continue to set the bit continuously until we get a grant. The only drawback would be some interference to neighbouring cells. Samsung thinks we should also think about UE battery drain. QC thinks that it might often be transmitted with CQI together, then the battery concern might not be so bad.

· What periodicity are we expecting for CQI and SR ? QC assumes that the SR could typically be sent more frequently (5 or 10ms), and the CQI e.g. 5ms – 20ms.
· Panasonic asks if there is an error probability for the SR in RAN1 ? QC is not aware, but it is an unprotected channel. Probably more problems at cell edge.
· RIM assumes that the error probability would be the same as ACK/NACK.
R2-074173:
Buffer Status Report and Scheduling Request triggers - NTT DoCoMo, Inc., NEC
· NSN wonders about proposal 6: do we need it when we have proper triggers for BSR in UL ? DCM agrees that this should be examined. But why did we have a timer based approach in EUDCH when you have a grant (this timer was supposed to take care of updating) ?

· Chair asks whether proposal 3 in case the UE has a grant, would not be detected by the eNB anyway ? Anyway there is a gain for future scheduling allocations.
· Ericsson asks whether the triggering related to proposal 3 is RB specific ? E.g. a VOIP bearer might/might not trigger the BSR ? DCM has not given RB specific triggering that much thought. Their main concern was the arrival of SRB traffic.
· Samsung thinks that at the first place the SR if for trying to get resources to sent a BSR. So it would be good to start with that.
	Agreements:

=>  SR is triggered when the UE needs to transmit a BSR and does not have an UL-SCH allocation
=> It is FFS whether there are additional triggers for the SR.

=> Will need mechanisms to ensure the reliability of the SR reception at the eNB (details FFS)


BSR content

R2-073909:
Scheduling Information for E-UTRAN Uplink - Nokia Corporation, Nokia Siemens Networks

R2-074204:
UE Buffer Status Reporting in E-UTRAN - Ericsson

R2-074265:
Buffer Status Reporting - samsung

R2-074125:
RBs Grouping and Group Configuration - ITRI, Sunplus mMobile

R2-074167:
Differential Buffer Status Reporting - CATT

R2-073935:
Consideratoin on Scheduling Informaiton Report for E-UTRAN - ZTE

R2-074149:
Scheduling Information for Uplink Scheduling - Panasonic

R2-074400:
Buffer Status Content - NEC

R2-074025:
UL Requests - Qualcomm Europe

R2-074118:
A New Content of Scheduling Information - Mitsubishi Electric Corp.
Other

R2-074064:
Scheduling Request in E-UTRAN - Ericsson

R2-073908:
CQI Request - Nokia Corporation, Nokia Siemens Networks

1.1.1.6 HARQ

E.g. NDI vs RSN
Text proposals

R2-074054:
Text proposal for semi-persistent DL scheduling - Ericsson

R2-074055:
Text proposal for semi-persistent UL scheduling - Ericsson

Adaptive UL HARQ: general
R2-074415:
Synchronous non-adaptive and adaptive HARQ for E-UTRAN UL - Nokia Corporation, Nokia Siemens Networks

R2-073911:
UL HARQ and PHICH - Nokia Corporation, Nokia Siemens Networks

R2-074028 :
Adaptive Synchronous HARQ on UL - Qualcomm Europe

Adaptive UL HARQ: details

R2-074356:
Adaptivity for UL HARQ Transmission - Alcatel-Lucent

R2-074432:
Discussion on UL HARQ overriding mechanism - LG Electronics Inc.

Other

R2-074168:
HARQ and Scheduling in TDD Uplink - CATT

R2-074266:
low overhead AAHARQ - samsung

R2-074050:
NDI or RSN? - Ericsson

R2-074061:
HARQ operation in case of UL Power Limitation - Ericsson

1.1.1.7 QoS

UL rate control, e.g. multiplexing of RB on UL
Uplink HARQ configuration
R2-074150:
UL HARQ Protocol issues - Panasonic

R2-074058:
HARQ Configuration for LTE - Ericsson, Nokia, Nokia Siemens Networks

UL scheduling
R2-074252:
Logical Channel Prioritization - Qualcomm Europe

R2-074384:
UL logical channel prioritization - NEC

R2-074123:
Prioritization for equal priority RB - LG Electronics Inc.

Other
R2-074188:
Signalling of AMBR and applicability to scheduling and UL rate control - IPWireless, NextWave

R2-074189:
Label characteristics and PBR for non-GBR - IPWireless, NextWave

R2-074354:
UL grant and UE behaviour - Alcatel-Lucent

1.1.1.8 Other
R2-073943:
Uplink Blind Decoding - NEC

R2-074057:
Blind decoding for UL semi persistent scheduling - Ericsson

R2-074147:
MAC Flow Control and Related Signalling - Panasonic

R2-073912:
Stage 3 Aspects of Semi-Persistent Scheduling - Nokia Corporation, Nokia Siemens Networks

R2-073949:
UL resource utilization - Nokia Corporation, Nokia Siemens Networks

R2-073952:
CQI reporting during NRT/RT services - NEC

R2-073986:
Semi-persistent scheduling optimization - ETRI

R2-074040:
Dynamic ACK/NACK Repetition - Research In Motion Limited

R2-074041:
Large IP packet delivery during VoIP session - Research In Motion Limited

R2-074151:
PUCCH handling alternatives during DRX - Panasonic

R2-074152:
CQI reporting resource handling and the Signalling - Panasonic

R2-074355:
Control of E-UTRAN UL scheduling - Philips, NXP Semiconductors

R2-074357:
On the Time Duration Field in the Uplink Scheduling Grant - Alcatel-Lucent

R2-074358:
Operation of E-UTRAN UL Scheduling and DRX - Philips, NXP Semiconductors

R2-074359:
On the Need for VoIP Coverage Enhancement for the E-UTRA UL - Alcatel-Lucent

R2-074361:
Signaling of Power Offsets in the Persistent Scheduling Assignment Message to Handle Data/Control Multiplexing in the E-UTRA UL - Alcatel-Lucent

R2-074434:
Use of MAC Padding - LG Electronics Inc.

R2-074249:
RACH Overload Detection - Samsung

1.1.2 RLC (36.322)
1.1.2.1 Status
Input from rapporteur only

R2-074459:
Report of the activities on Stage 3 E-UTRA RLC after RAN2#59 - NTT DoCoMo, Inc. (Editor)
· Compliments to Anil.


=> Noted

R2-074190:
Open issue list for Stage 3 E-UTRA RLC version 3 - NTT DoCoMo, Inc. (Editor)

=> Noted

R2-074447:
Minutes of the Stage 3 E-UTRA RLC telephone conference - NTT DoCoMo, Inc. (Editor)

=> Withdrawn
R2-074449:
Minutes of the Stage 3 E-UTRA RLC telephone conference - NTT DoCoMo, Inc. (Editor)
	Agreements: 
- Total framing header is byte aligned; Resegmentation header is byte aligned(2.3)

- Original PDU header is not included in resegmentation: LI’s are recalculated at resegmentation (2.6.4)

- Baseline SO is 15 bits (2.6.9)

- ACK based transmitter window advancement; further events FFS (2.9)


1.1.2.2 RLC header format
Basic AMD PDU header format needs to be fixed.Specifically, the field size for SN and SO, and the need for D/C field, poll bit and/or resegmentation indicator within the fixed header part needs to be decided. Furthermore, handling of the original AMD PDU header during resegmentation needs to be decided (see the 3 options outlined in section 2.6.4 of R2-073555).
RLC-SN size

R2-074078:
RLC Sequence number length - Ericsson

· Indicates 10 bits for RLC AM

· LG asks if Ericsson considered that if we have to sent UL feedback, there might be a need to send a Scheduling Request which will delay the feedback transmission. This was not taken into account but in general Ericsson assumes that if there is a lot of DL traffic there will also be some UL traffic. Asustek thinks these calculations do assume a worst case.
· Samsung thinks that if we would have more retransmission in ARQ level the results could be quite different.

· Samsung also wonders whether we can assume we will stay with 2 MIMO scheme. Other SDO’s already have this. Samsung thinks we should be future proof. 

· Motorola indicates that there should be no problem w.r.t. SN space and RRC signalling.

=>  Noted

R2-074399:
RLC SN field size - Motorola

· Indicates UM 7-10 for MIMO, AM 10-11 for MIMO.
=>  Noted
R2-074172:
RLC SN field size for AM data transfer - NTT DoCoMo, Inc.

· Motorola wonders whether the case of aborting a process to send something else was considered ? This was not considered.
=> 10 bit RLC AM SN

Baseline “RLC AM” header

R2-074022:
On RLC Header Format - Texas Instruments Inc
· Nokia asks why TI wants to change the 2 bit SI to FS&LS ? Samsung thinks this is a kind of optimisation, which we do not have to focus on now.

· Samsung thinks we can have a different header for RLC UM.


=>  Noted

R2-074171:
AMD PDU / AMD PDU segment header format (fixed part) - NTT DoCoMo, Inc.
· Samsung supports this proposal. Panasonic also supports this.

=> Noted
R2-074375:
RLC header - Qualcomm Europe
· A flow is preconfigured for 1,2 or 1,3 Types.
· DCM wonders why type 1 targetted at VOIP would have a resegmentation bit ? QC thinks it would be possible to use ARQ.

· DCM wonder why it is proposed to have a 15 bit LI: we have agreed an 11 bit LI.

=>  Noted
R2-074402:
RLC AM Header Format – Motorola
· Proposal is not to have Poll bit in the header. LG agrees to this. Huawei thinks that with the triggers we have already defined we would have very frequent polling.
· Ericsson thinks that having a poll bit in the header is the only solution to have no additional overhead, so technically the best solution.

· Motorola asks what happens when the transmitter has not data to sent ? Ericsson thinks we can do a retransmission if the window is stalled, and sent a new PDU with no data if the window is not stalled. D/C=D and the MAC header indicates that there is only a 2 byte MAC SDU. We can think about more about this.

1) Poll bit in fixed RLC header [15]
2) No Poll bit in fixed RLC header [2]
	Agreed fields in baseline header:

- SI: 2 bits

- SN: 10 bits

- Framing header presence: 1 bit

- D/C: 1 bit

- Full PDU / Segment :  1 bit

- Poll bit: 1 bit


Further considerations
R2-074076:
RLC AMD PDU Header Structure – Ericsson
· Proposes 7/11 bit LI size based on RLC PDU size. For RLC PDU’s < 128byte:
· With 1 RLC SDU in PDU: no gain
· With 2 or 3 RLC SDU’ in PDU: 1 byte gain

· LG supports this proposal
· Nokia thinks it would be nice to have 7 and 11 bit LI’s. Nokia does not see a big complexity. However Nokia would like to link it to the MAC header F-bit. TI would prefer not to have to many optimisations, so they do not support this.

· QC supports having 7 and 11 bits, but would like to look at the details of how to signal.

· Motorola agrees with TI.

=>  Can revisit in a next meeting

R2-073894:
RLC Header Format - Nokia Corporation, Nokia Siemens Networks

Proposal 5:
· Samsung thinks probably the same format cannot be used, especially w.r.t. the length indicator. It is also not aligned with UMTS. TI thinks we should use the SUFI approach.

· Nokia clarified that they do not wan to remove the SUFI approach for the status reports. But we also might have other messages like RESET. Do we have a separate control message for that or is RESET also handled as SUFI ?

=>    Currently not much support for this approach

Proposal 6:

· LG asks if the first RLC PDU header would include an indication that another RLC PDU is following ? It could be done based on the MAC SDU size.
· Samsung asks what the difference is between packing and piggybacking ? Nokia does not see so much difference.
· TI is not really in favour of this optimisation. They thinks this is similar to the Motorola MAC proposal.

=>  Defer to piggybacking discussion

Proposal 10:

· Nokia clarified:

· First RB is configured as RLC AM / UM

· For RLC AM the F flag is not used

· For RLC UM, the F flag can be used on a packet by packet basis

· LG thinks this will make a very complex proposal. MAC has to look at the RB configuration and F flag on a packet per packet basis to find out the length. It is also a kind of layering violation. Motorola agrees.
· Ericsson though that the F flag can only be used for MAC SDU’s below a certain size.
· It seems strange to link the length field size to the SN space and RLC mode. TI sees no need to change the SN space per packet.

=>  Not much support

Proposal 12:

· Proposal is to have the SN last in the fixed header part. LG wonders why not first. DCM thinks if this helps the implementations why not do it as proposed. 

=>  Agree to have the SN last in the fixed header
=>  Agree to have the order E,L,E,L in the framing subheader

R2-074077:
RLC UMD PDU header structure – Ericsson
· Samsung wonders whether it would not be sufficient to only have the 5 bits SN. Usage of RLC UM should be quite limited anyway. Ericsson thinks there could be a high data rate RT service in RLC UM. Samsung thinks that e.g. video streaming would always run on RLC-AM since there is sufficient delay budget. Even video telephony might run over RLC-AM since there is 1E-2 loss requirement.
· Nokia wonders whether this proposal would mean we have in total 6 different header structures if we look at RLC AM and RLC UM ? (SN sizes and LI sizes) Ericsson shares the concern on the number of header types. On the otherhand many other aspects of the header vary.
· LG wonders why 5 and 9 bit sizes are proposed ? LG thought that e.g. only 6 or 7 bits is enough. Ericsson clarifies that the 5 bit was selected to have 1 byte. The 9 bits was assumed to be sufficient for more challenging cases.
· Do we have a special header for RLC UM ?

· In the coffee break there was agreement that we need a 1 byte RLC UM header, and thus this cannot be achieved with the RLC-AM header so a special header is needed.

· The contents of the 1-byte RLC-UM header can vary, allowing different SN sizes

=>  Agree that we will have a 1 byte RLC-UM header; structure/contents of this 1 byte RLC-UM header are FFS.

=>  It is also FFS whether we would have larger RLC-UM headers.

· Anil clarified that there is already contents for the RLC-UM (e.g. SN, SI, E bit). These parts should be indicated as FFS in the stage-3 text.

R2-074264:
Variable size RLC SN – Samsung
· Samsung would like to some feedback whether this is a good proposal for the next release.
=>  Noted (offline discussions invited)

R2-074367:
Optimization for independent RLC and PDCP SN - Alcatel-Lucent
· Motorola asks how it works with resegmentation ? ALU sees no impact since we resegment the RLC PDU. Nokia agrees there is no impact.

· LG thinks that since there is no bit left in the RLC header, we can no longer indicate that the optimisation is used. ALU would like it to the RLC framing subheader.

· Samsung asks whether it would be possible to use it when we have a PDCP control PDU somewhere in the middle ? ALU thinks that as long as you indicated it in the RLC PDU, you can use the feature whenever possible, so maybe not in the case when a PDCP control PDU is included.

· Nokia thinks if we have this, it should be always used. This would mean that if PCPP PDU’s do not have consecutive SN’s (handover), they should not be in the same RLC PDU. Also PDCP Control PDU’s should then probably not be concatenated.

· TI asks what ALU means by “optional” ? Probably it is mandatory in the UE. ALU confirms. TI is not in favour of too much further optimisations.

· When asked for support, there were 4 companies

· 6 companies thinks we should not have this optimisation

=>  Without further convincing, we will not have this optimisation.
ReSegmentation header

R2-074102:
Header for PDU segments – ASUSTeK
· With the current agreements, the RLC PDU header of a resegmented RLC PDU is 4 bytes.

· LG indicates that if we have 16 byte segments, would this not limit the scheduler too much ? Asustek assumes this is not a big problem.

· Samsung wonders how the 16 byte granularity works with a 33 byte SDU ?  Asustek indicates that only for the last segment, we could go to a 1 byte granularity.

· Do we need optimisations for the resegmentation header ? ALU thinks we should not spent time on this.

· Will a status PDU ever be resegmented ? TI thinks that a status report is “UM mode” so it will never be resegmented. Samsung does not see any reason to resegment a status PDU because it will never be resegmented.
=>  Noted

=> Agree that we do not need further optimisations for the resegmentation header.

R2-074375:
RLC header - Qualcomm Europe

=>   Noted
R2-074420:
Consideration on RLC PDU segment header – Fujitsu
· E.g. in the example
· Segment 1-1: SO: 0 – 100

· Segment 1-2: SO: 101 – 200

· Segment 1-3: SO: 201 – 300 + LSF

· Segment 2-1: SO: 101 – 160

· Segment 2-2: SO: 161 - 200

· Fujitsu is thinking about the case that the UE receives segments 1-2, 2-1 and 2-2 at the same time and starts to process them. Then without their proposal, the UE will only recognise the duplication after processing the SO’s. With their optimisation, the receiver will recognise the duplication based on the GI.
· Huawei asks how often this parallel reception would really happen ? Huawei thinks it will happen very rarely. Ericsson agrees with Huawei: HARQ and ARQ retransmissions should not be done at the same time, and then the problem will never occur.
=>  No support.
1.1.2.3 Polling and status reporting mechanisms
Events to trigger polling and the need for poll prohibit timer needs to be discussed. Also, events to trigger status reporting and the need for status prohibit timer needs to be discussed. Furthermore, STATUS PDU formats (i.e. required SUFIs) and the need for piggybacking should be discussed.
Polling / Status triggering
R2-074366:
Triggers for polling and status report for LTE - Alcatel-Lucent
· Nokia in general agrees that in general the frequency of the error cases is not high, but still Nokia thinks the error cases should be recovered.  ALU wonders whether the poll-retransmit timer is only needed for the last PDU.
· DCM wonders about R2-074353: DCM sees problems with scenario 2.1/2.3: the reasoning there because in some cases the UE will not know whether a later NACK is intended for him or not (scenario 2.1 there would be an ACK/NACK for somebody else which the UE in scenario 2.3. should not interprete). Note that we do not have a dedicated ACK/NACK channel (relation is implicit).

· Ericsson thinks we need a separate mechanism to recover lost polls, and Ericsson thinks it is cleaner to handle it at RLC level.

· DCM thinks there might be local-ACK cases, but still there would be cases where we need to other poll triggers.
=>  Noted (agree on proposed status trigger)

R2-074176:
RLC polling and status reporting triggers - NTT DoCoMo, Inc.
· Samsung agrees that periodic poll/status triggers are least efficient. However they are sometimes used as last measure in deadlock situation. So we might need them anyway. Given that the inefficiency is known, the timer values should be set quite large anyway. Ericsson thinks it would be sufficient to have the poll-retransmit timer as a measure of last resort.

· Ericsson thinks that in theory we could do without counter/window based because the network could just trigger/send a status report when he feels needed. However for clarity it is better to have it.

· LG wonders whether window based is only based on SN, but could also be based on something else (like buffer dimension). DCM thinks this could be part of the window based mechanism. However DCM was thinking that the eNB would know anyway when to need to poll. Ericsson notes that in UMTS rel-7 we have flexible RLC PDU sizes, but no additional triggers were added: based on the STATUS PDU contents, the eNB knows the buffer status. LG notes that here we talk about UL.
· TI wonders if the UE is allowed to poll more than specified ? Ericsson agrees that we should specify a kind of minimum level of polling. TI thinks any good UE implementation would anyway do it.
=>  Noted (agreements in agreement box below)
R2-074071:
RLC status reporting mechanisms – Ericsson
Proposal 3: Need status prohibit function (a function ensuring that status reports are not sent to frequently)

· Nokia agrees but how it is implemented needs more discussion.

· DCM wonders whether the need for this function depends on what polling triggers we have ? E.g. counter or window based ? Ericsson agrees.

· LG thinks that if we would have “per gap status reporting”, then we do not need a status prohibit. 

· Samsung thinks that when missing PDU detection is configured (low feedback delay), the network would not configure the status prohibit timer (higher feedback delay).

· LG thinks there are two harmful aspects of too frequent status reports: overhead and unnecessary retransmissions. If we have per gap reporting, then only the overhead drawback remains.

· TI sees no reason for status prohibit if the poll triggers are specified correctly.

· Nokia thinks that even if we have per gap status report, we still need a status prohibit because of the overhead.

· QC clarifies that we do sent ACK’s and NACK’s in status reports. QC thinks we do need to have a status prohibit for NACK reports to avoid that we trigger a next retransmission unnecessarily.

· ALU asks if there is a relation to the local-NACK. Maybe it might cause the status prohibit timer to be a bit longer. The status prohibit timer should be long enough to take any successful retransmission into account.

Proposal 4:
· Nokia agrees.
· QC agrees as far as it concerns NACK in a status reports. However Ericsson assume there was one report with ACK’s and NACK’s.

· Huawei asks whether the QC proposal means we have different reports for ACK and NACK’s. QC replies that it might. So one Poll might result in 2 reports ? Potentially.

· Side step to R2-074374
=>  Will again discuss later

Proposal 5:

· LG asks if this is the same as a periodic status report ? Ericsson clarifies that this is something different: kind of status report retransmission is all NACKed packets are not received yet after some time.

· LG thinks there was a similar function in UMTS but after some years it was removed. LG thinks it clearly works without it.
R2-074374:
RLC Polling - Qualcomm Europe
· QC would the specifications at least to allow this behaviour.
· Samsung thinks that if the most typical case for polling is “last PDU”, then you would always have to send a separate poll separately after the last PDU segment has been sent. QC confirms this. Ericsson asks what you would transmit with the poll ? Could e.g. be zero length packet.

· QC clarifies that the transmitter would correlate the status report with the triggered poll. LG clarifies that this means that any status report mechanism running at the receiver would thus have to be known by the transmitter (e.g. status prohibit mechanism). So the transmitter would have to remember what packets were HARQ ACKED before the poll was sent, and check whether all these are acked in the status report. It should not trigger retransmissions for later transmitted PDU’s even if they are NACKed.

· Nokia thinks the receiver timer based is much simpler. What is the gain ? QC clarifies that if the timer is at the receiver side, you will always delay the report.
· Samsung thinks that in the case of last pdu, this proposal will just delay a required retransmission, so we should not go this way. Asustek agrees.


 =>  No support
R2-073895:
Polling and Status Reporting - Nokia Corporation, Nokia Siemens Networks

Proposal 1:
· DCM supports this. Samsung also support this but would like a different wording: “Detection of missing PDU’s is performed after re-ordering and status report triggering until the PDU containing the POLL is re-ordered”

· QC/Huawei ask if we would exclude further optimisations for detecting missing PDU’s ? Significant gain should be shown. ALU thinks that some optimisations could just be implementation issues.
· LG asks if the STATUS report that is triggered by a poll will only contain information on the SN’s up to the SN of the PDU containing the poll, or also of higher SN’s ? Nokia thinks that at least NACK should not be sent for PDU’s with higher SN’s.
=>  Updated text agreed
Proposal 3:

· So the proposal is to have 1 status report format containing both one ACK and the NACKs for PDU’s/PDU segments missing before that. 

· DCM support this proposal.
=>  Agreed

Proposal 5:
· LG does not see the need for this.
· Ericsson supports this since it allows a shorter status prohibit timer.

· Asustek supports this proposal.
· LG wonders whether this means that there is a timer for every transmitted PDU ? Nokia indicates they have no clear opinion on how to implement this, but even with a timer per PDU they don’t think it is a big number. 
=>  Can be reconsidered for a next meeting
Proposal 7:

· Samsung asks for the use case ? Nokia is thinking about RRC.Why is not last PDU trigger sufficient ?
=> Can think more about this one.

Proposal 10:

· Samsung agrees to this.
=>  Agreed
· In coming update of the TS, the agreed mechanisms will be listed. Rapporteur will try to propose a detailed text for the agreed mechanisms.

R2-073937:

RLC polling and status reporting - ZTE

R2-073967:

RLC Status and Polling Triggers - HUAWEI

R2-074103:
Analysis of polling prohibit vs. status reporting prohibit - ASUSTeK

R2-074105:
Poll triggers and status report triggers for ARQ procedures - ASUSTeK
R2-074120:
RLC Polling and Status Reporting - NEC

R2-074169:
RLC status reporting mechanisms and missing PDU detection - CATT

R2-074243:
Discussion on Status Triggering and Polling in RLC - LG Electronics Inc.

R2-074267:
Open issues on RLC STATUS PDU - samsung

R2-074268:
polling and status reporting triggers - samsung

R2-074398:
RLC Polling Related Issues - Motorola

	Agreements:

Poll: Triggers:

   -  Transmission of last PDU in buffer (already agreed)

   -  Should have either PDU Counter or Window based polling (FFS whether window 
      based polling would include some buffer size based trigger)
   -  Poll retransmit timer
   No Poll prohibit
Status: Triggers:

    - Indication from upper layers (already agreed)

    - Polling from its peer entity (already agreed)

          - status report triggering is delayed until the PDU containing the POLL is
            HARQ re-ordered

    - RLC PDU/PDU segment loss detection (agreed)
           - detection of missing PDU’s is performed after HARQ re-ordering
    No Status retransmission timer
    Status prohibit function

We will have 1 status report format containing both one ACK and the NACKs for PDU’s/PDU segments


RLC Status PDU format

R2-074181:
RLC Status PDUs - NTT DoCoMo, Inc.

R2-074397:
RLC Status Report SUFI for PDU segments - Motorola

R2-074023:

RLC Control Packet Structure - Texas Instruments Inc

R2-073970:

RLC status PDU type and format - HUAWEI



ACK SUFI (??)


NACK SUFI(??)



  - multiple SN’s and offsets ?



Piggybacking (??)


1.1.2.4 Tx/Rx window advancement
How the Tx/Rx window should be advanced should be discussed especially for AM data transfer (i.e. successful reception based Rx window advancement and Ack based Tx window advancement).
R2-073896:
ARQ window management - Nokia Corporation, Nokia Siemens Networks, NTT DoCoMo, Inc.

R2-074024:
ARQ Windows, Timers, and Reordering for RLC - Texas Instruments Inc

R2-074072:
RLC window operation - Ericsson

R2-074365:
Re-ordering function for RLC AM/UM - Alcatel-Lucent

R2-074170:
RLC window operation for RLC AM data transfer - CATT

R2-074244:
Discussion on RLC Window - LG Electronics Inc.

R2-074270:
RLC Window operation - samsung

R2-074396:
RLC Window Size Configuration - Motorola

R2-074403:
RLC Window Operations for AM Mode - Motorola

Flow control

R2-073969:
Flow control between eNB and UE - HUAWEI

1.1.2.5 SDU discard procedure
Events to trigger SDU discarding should be discussed. Also, the need for any signalling between peer entities at the event of a SDU discard (e.g. MRW) should be discussed.
Discarding functionality

R2-073897:
RLC SDU discard procedures - Nokia Corporation, Nokia Siemens Networks

R2-074073:
SDU discard - Ericsson

R2-074119:
Considerations on SDU Discard Procedure - Mitsubishi Electric Corp.

R2-074178:
RLC SDU discard procedure - NTT DoCoMo, Inc.

R2-074242:
Discussion on RLC Discard - LG Electronics Inc.

R2-074271:
RLC SDU discarding - Samsung

- Before RLC PDU SN


- RLC ?

- PDCP ?

- After RLC PDU SN


- Never

- Max retrans + MRW

- Timer
- ...

1.1.2.6  Receiver detection of RLC PDU loss at lower layers

Assuming that detection of RLC PDU loss will trigger a status report, the mechanism to detect the RLC PDU loss should be discussed.
Status trigger criteria
R2-073898:
RLC PDU Loss Detection - Nokia Corporation, Nokia Siemens Networks

R2-074404:
RLC Reordering Operations - Motorola

R2-074104:
Dual window operation for AM data transfer - ASUSTeK

R2-074373:
RLC PDU Reordering - Qualcomm Europe

Other

R2-074075:
HARQ-ARQ Interactions for local NACK1 - Ericsson

1.1.2.7 Reset
The need for an RLC reset procedure like Rel-6 needs to be discussed.
R2-074074
RLC reset procedure for LTE - Ericsson

R2-074272
RLC RESET - Samsung

R2-073899:
RLC Reset Procedure - Nokia Corporation, Nokia Siemens Networks

1.1.2.8 Other:
R2-074275:
RLC Architecture – Samsung


=> Email discussion up to the next meeting to come to architecture pictures; preferably it should converge before the end of next week (TD SK)
R2-073984:
Duplicate Detection - InterDigital

R2-073900:
HARQ Intraction for RLC - Nokia Corporation, Nokia Siemens Networks

R2-073901:
Combined RLC ARQ text proposals - Nokia Corporation, Nokia Siemens Networks

R2-073972:
Considerations on RLC retransmission - HUAWEI

R2-073985:
Delivery Notification - InterDigital

R2-074029:
ARQ retransmission at RLC layer - HUAWEI

R2-074177:
Discussion on the segmentation and reassembly in E-MBMS - ETRI

R2-074241:
Discussion on HARQ impact on RLC control information - LG Electronics Inc.

R2-074273:
RLC out of sequence delivery? - samsung

R2-074262:
PDCP and RLC Control PDU handling - Qualcomm Europe

R2-074256:
Configurable Out-of-Sequence Reception - Qualcomm Europe

1.1.3 PDCP (36.323)

1.1.3.1 Status
Input from rapporteur only

R2-073975:
Progress of LTE PDCP - LG Electronics Inc.

=> Noted



R2-073977:
Updated PDCP specification - LG Electronics Inc.

=> Endorsed as v1.1.0 R2-074535
R2-073976:
PDCP open issue list - LG Electronics Inc.

=> Noted

R2-073978:
Minutes of LTE PDCP Conference call #1 - LG Electronics Inc. => Updated in R2-074487
R2-074487:
Minutes of LTE PDCP Conference call #1 - LG Electronics Inc.

=> Noted

1.1.3.2 Order of ciphering and integrity

It is currently not clear whether integrity protection is performed on the ciphered PDCP PDU or vice versa. The impact is that either the transmitter can calculate the integrity protection and perform the ciphering simultaneously instead of having to do this in a consecutive way, or the receiver can check the integrity perform deciphering simultaneously instead of having to do this in a consecutive way.
R2-074221:
Performing ciphering and integrity in parallel - LG Electronics Inc.

=> Noted

R2-074069:
Order of ciphering and integrity protection – Ericsson
· Motivation in conclusion is not valid: there is no real difference in “time criticality”.

· This proposal is the same as in UMTS.

· TI thinks that from an implementation point of view it expensive to go over 2 rounds of security. TI would like to perform the simultaneously.

R2-074416:
Order of Ciphering and Integrity - Nokia Corporation, Nokia Siemens Networks
· LG does not see a denial of service attack.
· LG indicates that SA3 has indicated that both orders are equally secure

1) Integrity on unciphered msg in UL  ;  Integrity protection on ciphered msg in DL
(LG)
[2]
2) Integrity on unciphered msg in UL and DL


(E)
[12]
3) Integrity on     ciphered msg in UL and DL


(NSN)
[4]
- 
TI favours the first proposal.
-
Ericsson argues that since it is a stream cipher, there is actually very little problem with option 2 in the receiver: it just means that your decipher has to run 1 byte in advance of the IP calculation. So almost in parallel still.

-
NSN agrees with Ericsson: they see the receiver complexity as equal in both solutions.

-
IDT prefers 2). 

-
Motorola indicates it is a block cipher, but it does not change much.

-
NSN is fine with 2) or 3).

=> Option 2 is selected.

1.1.3.3 Handling of ROHC feedback
How to handle ROHC feedback, e.g. PDCP control PDU or other alternatives ?

1.1.3.4 PDCP Data/Control PDU format
Format of PDCP Data/Control PDU
Special handling of PDCP Status reports ?
R2-073913:
PDCP Status Reports Handling - Nokia Corporation, Nokia Siemens Networks
· Ericsson wonders where the PDCP status reports are counted if they are not counted as part of the PBR/MBR ? NSN thinks they should not eat up the capacity at handover (the RLC status reports occur more regularly, but these reports only occur at handover)
· LG wonders whether this means that 1 PDCP entity is mapped to 2 RLC entities ? Yes. 

· LG asks whether RLC will do the multiplexing of the status reports of the different PDCP entities ? NSN thinks it could be done at RLC or MAC. Somewhere the “true” LCID’s need to be included. 

R2-074212:
Handling of PDCP Status Reports - Ericsson, LG Electronics Inc
· Ericsson thinks that within one logical channel, PDCP can prioritise the status reports and schedule them first at the handover.

Discussion

· NSN thinks this can be done in the DL. However in the UL NSN would like to send all status reports together. NSN thinks that in the Ericsson solution you cannot avoid that the status report does not cross an ongoing transmission that is not necessary.

· QC supports NSN, and they would also prefer to use a separate LCID.
· NSN thinks this could be a MAC control element. Could also be data inside this new logical channel.

· DCM thinks that in most cases only 1 RB active. If there are multiple RB’s active, then the high priority bearer would typically only have small packets. So DCM was thinking that probably nothing special would be needed.

· Samsung thinks this has been discussed already during several meetings.

· Panasonic wonders how the relation is between the collection of PDCP status reports and the HANDOVER COMPLETE ? Can we be sure we still get the HANDOVER COMPLETE through ?
· NEC questions whether we will only mandate the UE behaviour. We agree on this.
1) PDCP prioritises the PDCP status reports after handover; nothing special at MAC or RLC layers [11]
2) Special lower layer mechanism on which after handover all PDCP status reports are send together as highest priority [5]
=> Will have option 1.
PDCP headers
R2-074065:
PDCP header content – Ericsson => Updated to R2-074477
R2-074477:
PDCP header content – Ericsson
· Although there is some “12 bits” in the section 3 text, Ericsson proposes 7 and 15 bits SN lengths.
· LG wonders whether the 7 and 15 bits are only applicable for user plane or also for control plane.
· Motorola wonders if we not could use 12 instead of 15 ? DCM confirms that originally their analysis showed 12 bits would be enough. Ericsson agrees that the 12 bits would be a valid limit

· LG thinks that in case of handover to GSM, the LSB’s of this PDCP SN could be re-used for UMTS. In UMTS we used 16 bits for lossless case.

· Motorola would prefer that the size of the PDCP SN is indicated in the packet by a MAC bit. Motorola thinks this would ease the processing. NSN thinks you can anyway not change on the fly. Motorola clarified they do not want to change it on the fly, they just want to have it indicated in the packet. QC thinks that if it is always set the same, then RRC configuration should be just as easy. TI agrees. 

	Agreements for data-plane PDU’s:

1) PDCP Control PDU’s can carry PDCP status information or stand-alone ROHC feedback
2) The header of the PDCP Control PDU will indicate what is contained (PDCP status or ROHC feedback).
3) Have D/C bit

4) PDCP SN size is configurable per RB
5) We will have 2 PDCP SN sizes: 7 and 12 bits.
6) Order in 7 bits case: D/C, SN
7) Order in 12 bits case: D/C, R,R,R,SN


R2-074286:
PDCP PDU Formats - Alcatel-Lucent
· LG assumes that the only issue is whether we have a D/C field. 
	Agreements for control plane PDU’s:

1) PDCP header for Control plane PDU’s contains a 5 bits SN
2) Order is: R,R,R,SN


R2-074301:
PDCP Signalling of Ciphering Key - Qualcomm Europe

=> Withdrawn
PDCP status report details

R2-074286:
PDCP PDU Formats - Alcatel-Lucent

=> Noted

R2-074124:
PDCP Status Report Format - LG Electronics Inc.

=> Noted

R2-074067:
User plane status reporting at HO – Ericsson
· LG wonders if there is not a problem with the proposal because the proposal only NACKs. Ericsson confirms that they only indicate missing SN’s.

· So in the Ericsson proposal you don’t know the highest received SN ? The receiver will not know from where to continue.

· NSN sees benefits of using a bitmap.

1) Last insequence received SN + additionally correctly received SN’s (FFS whether SN’s are individual or in block) 
2) Last received SN + missing SN’s before that (FFS whether SN’s are individual or in block)
3) Last insequence received SN + bitmap indicating received/not received SN’s [10]
4) Last received SN + bitmap indicating received/not received SN’s before that [2]

=> Go for option 3)

1.1.3.5 ROHC profile support
Which profiles/versions will be supported in LTE, mandatory or optional ? 
R2-074066:
Support for RoHC in LTE – Ericsson
· Most proposals are acceptable to Nokia, but instead of “IMS” it should say “Voice over IMS capable UE’s”.

· Chair asks what about MBMS UE’s ? Should they also support ROHC (U-mode) ? Lte’s forget MBMS for now.

· Ericsson clarifies that they are also ok with making RFC3095 mandatory, but then we should guarantee that RLC always delivers PDCP SDU’s in order to the decompressor. QC thinks that we could guarantee that when ROHC is used, the packets will be delivered to the decompressor in sequence.

· LG was wondering whether there would really be UE’s supporting a subset of 3095. For UMTS the whole 3095 was mandatory for these UE’s.


· Motorola wonders whether it would be possible to support a mix of profiles.

· Should 3095(+insequence) or v2 be mandatory ? Samsung/QC/Panasonic/NEC think it should be v1. 

· QC defends the choice for v1 by “time to market” arguments. 

· Nokia wonders whether this choice has any impact on any other part of our work ? Nokia does not think so, so they think that making a choice is not so urgent. Samsung thinks we have already spent quite some time on this, so why delay. Ericsson thinks that Nokia has a point; the decision is not that urgent since we have agreed on the first 3 bullets.
· QC wonders whether there will be new arguments arriving in the future ?  Motorola sees no reason to delay the choice. Ericsson would also prefer to have a decision.

· LG wonders what an IMS capable UE is ? Nokia thinks this is related to UE conformance declaration.
	Agreements related to UE capability:


1) PDCP will specify support for both RFC3095-based and ROHCv2 profiles.
2) “IMS capable UE’s supporting voice” shall support profiles 0x0000, 0x0Y01,0x0Y02,and 0x0Y04. Profiles 0x0Y03 and 0x0Y06 are optional. Other UEs do not need to support any profile (optional)

3) For “IMS capable UE’s supporting voice”, support for one version of the profiles mentioned in bullet 2) is mandated by the specification (either v1 or v2), leaving the other version optional.
4) For “IMS capable UE’s supporting voice”, the v1 profiles (3095) indicated in 2) shall be mandatory supported. No out of order delivery to the ROHC decompressor will be used.
5) It should be further clarified what an “IMS capable UE supporting voice” really means.


R2-074379:
ROHC profile support - Qualcomm Europe
1.1.3.6 Other
PDCP SN reporting based on ?

R2-074422:
Summary of off-reflector activity on Contents of PDCP Status Report - LG Electronics Inc.

=>    Updated in R2-074513

R2-074513:
Summary of off-reflector activity on Contents of PDCP Status Report - LG Electronics Inc.
· Ericsson thinks that LG has confirmed it is a rare event. So Ericsson questions whether LG thinks that in general ROHC decompression can fail often ? LG agrees that it is a rare case, but still the case of multiple loss might occur at handover.

· Ericsson thinks that this is an optimisation for a rare case. Only around 1 % of the packets should update the context, the rest only updates the SN. As long as ROHC updates the context updates several times the problem should not happen.

· Ericsson thinks that a drawback is that the transmitter does not have a clear trigger anymore to remove the SDU’s from its buffer.

· LG thinks it is not an optimisation.


· LG thinks that on RLC-AM, ROHC should be able to handle very aggressively. So normally no repetition should be configured.

· Samsung agrees that this is a rare case, but given the agreed PDCP architecture, is this not the only way: the re-ordering buffer is on top of the header decompression.

· NSN thinks ROHC is mainly used for seamless bearers on RLC-UM. So even if we would have the scheme, it would not be used much. LG asks if this means we should forbid ROHC and lossless mobility ? NSN has no strong opinion.
· Ericsson asks if solution 2 could also mean that even for consecutively acked PDCP SDU’s, a retransmission would be requested ? LG sees no problems.


We have two options:

1) PDCP Status reports reflect the situation before header decompression
2) PDCP Status reports reflect the situation after header decompression

Ericsson proposes a 3rd option:
3) The PDCP status report can take header decompression failures into account, but it shall never ask for a retransmission of PDCP SDU’s which were consecutively acked by RLC.


Nokia proposes a 4th option:
4) The PDCP status report can take header decompression failures into account, but the transmitter does not have to retransmit PDCP SDU’s for which already all segments were confirmed by RLC.

· Samsung thinks that option 3) is the most complex. 

=> LG will coordinate an email discussion up to the next meeting. We will take a decision at 
     the next meeting.

R2-074218:
PDCP retransmissions - LG Electronics Inc.

Re-ordering at handover

R2-074070:
Reordering at handover - Ericsson

R2-074290:
eNB HO and HFN synchronisation - Alcatel-Lucent

R2-073971:
PDCP reordering at Handover - HUAWEI

R2-074217:
Detailed DL handover behaviour - LG Electronics Inc.

General

R2-074068:
Proposed Resolution on some Open Issues in TS 36.323 - Ericsson

Other:

R2-074219:
TVM for compressed data PDCP - LG Electronics Inc.

R2-074253:
Static RoHC Contex Transfer - Qualcomm Europe

R2-074258:
PDCP Deciphering Window - Qualcomm Europe

R2-074285:
Usage of FRESH for Integrity Protection - Alcatel-Lucent

R2-074440:
UE PDCP behaviour at handover - LG Electronics Inc.

1.1.4 UE capabilities (36.306)
R2-073999:
UE capabilities in LTE - NTT DoCoMo, NEC

1.1.5 Model of the physical layer (36.302)
R2-074377:
Rapporteur’s updates to 36.302 - Alcatel-Lucent

