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LTE General
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UTRA/UTRAN Long Term Evolution Stage 3

5.1
User plane

5.1.1
MAC (36.321)

5.1.1.1 Status

Input from rapporteur only. Endorsement of latest rapporteur CR and potential rapporteur update proposals
R2-081056:
Report of MAC Activities
MAC Rapporteurs (Qualcomm Europe, Ericsson)
=>  Noted
R2-081057:
Comments on MAC specification
MAC Rapporteurs (Qualcomm Europe, Ericsson)
=>  Noted
R2-080768:
MAC Open Issues list
MAC Rapporteurs (Ericsson, Qualcomm Europe)
=> Noted; further offline comments are invited
R2-081037:
E-UTRA MAC specification update
MAC Rapporteurs (Ericsson, QUALCOMM Europe)
· Same as version agreed on the reflector

=>   Approved as baseline for further updates.
R2-081059:
Clarifications to HARQ process and MAC sub-headers
MAC Rapporteurs (Qualcomm Europe, Ericsson)
=>  Proposed changes are agreed
5.1.1.2 Dynamic scheduling

Any special handling to prevent collisions  synch UL retx with RACH, … ?
R2-080767:
Uplink synchronous HARQ and RACH
Ericsson
Proposal 1:

· Motorola wonders what is the difference compared to the previous meeting ? Last meeting we already agreed that you could always send an ACK to stop the UE transmitting. We can also use adaptive retransmission scheduling.

· Motorola indicated that we can use the ACK to stop the UE. Ericsson would like to prevent that a PDCCH resource is needed for the resumption. Ericsson thinks this PDCCH would compete with the RACH response window resources.

· Ericsson points out that there is an error probability for the ACK and the PDCCH used for resumption.

· Panasonic indicates that RAN1 has also discussed this and they also concluded that no special UE behaviour should be specified.

· Panasonic wonders how the UE knows whether only an ACK was sent, or an ACK and PDCCH ? Motorola clarifies that the PDCCH missing probability is low.

· QC supports this Ericsson proposal: complexity is low, and the method is more reliable. Motorola does not see a need for this. TI thinks this is a minor optimisation mainly for 1.4Mhz.

· Ericsson agrees that this is essential for 1.4Mhz, and also important for other BW’s.

· Samsung thinks this is a quite simple approach and significant gains, so support this optimisation. 

· Pasonic thinks there is a risk because the UE starts to response autonomously in different ways to the scheduling (based on UE knowledge).

· Motorola asks if there is clear visible gains ? Does overall system throughput increase ? Ericsson thinks we do improve availability of PDCCH resources, and reduce error probability for these cases.
· Two options:

1) UE should cancel a retransmission attempt when colliding with RACH  [7]
a. UE should cancel all retransmissions colliding with RACH


b. UE only cancel autonomous retransmissions colliding with RACH, but not adatively scheduled retransmissions

2) No special UE behaviour is needed  [8]
=> No special UE behaviour in Rel-8 for cancelling retransmissions.

Proposal 2:
· So the question remaining is what happens if a retransmission is suspended by an ACK. Should the retransmission counter still be incremented at every opportunity of this HARQ process ? Motorola wonders what the benefit is ?

· In the current behaviour, we don’t continue to increment the counter. 

· Samsung sees some benefits of continuing. E.g. if you restart with PDCCH and you miss the first PDCCH, then there might be a misalignment about the number of retransmissions that is still remaining. Panasonic/RIM sees some benefits.

· QC asks what the benefits really are ? Ericsson thinks the benefits are mainly related to proposal 1.

· First question is probably if we allow autonomous retransmissions after a suspension need to be explicitly signalled ? QC thinks that since we agreed that adaptive retransmissions are sticky, this would also apply in this case for the remaining number or retransmissions.
· Panasonic thinks we should continue incrementing because of potential misalignments after suspension, and because the UE has to stay awake longer.
· NTT DCM points out that if the eNB does not schedule any new transmissions, the UE would keep the data in the buffer endlessly.  Also there might be DRX issues: currently the UE shall monitor the PDCCH as long as it can get a retransmission request.
· QC thinks that the PER could increase if we skip opportunities.

1) All missed retransmission opportunities (RTT’s) due to suspension still increment the retransmission counter. [13]
2) Missed retransmission opportunities (RTT’s)due to suspension do not increment the retransmission counter [1]
=>  Proposal 1 is agreed.
Proposal 3:
· Motorola thinks there is no reason for ambiguity in this case.

· Panasonic would prefer would pefer 1 behaviour.

R2-080876:
PDCCH/PHICH interaction - detailed UE behaviour
Panasonic
· Samsung thinks it would be more logical that the UE does not read the PHICH anymore after the ACK, because you have not sent anything.
· Ericsson/Samsung think it is strange that the UE would continue to monitor PHICH since the UE does not have the grant anymore.
	Agreements: 

Suspension:

1) Cancelled retransmissions due to suspension are regarded as NACKed and are included in the total number of HARQ transmission attempts.

2) Further retransmissions after suspension are only started by PDCCH signalling

3) When retransmissions are restarted after a suspension, the UL grant is again “sticky”

Measurement gaps:

4) A retransmission which occurs during a measurement gap is cancelled, regarded as NACKed and included in the total number of HARQ transmission attempts.


5.1.1.3 DRX handling

Anything remaining to be discussed e.g. in relation to PUCCH resource handling (CQI, SR), explicit MAC signalling, DRX details,…. One issue identified during RAN2#60b was the potential impact of UL activity (SR, PRACH) on the DRX operation.
Handling of UL data

R2-081140:
Handling of UL data in DRX
Ericsson

· Motorola points out that when ULsync is lost, PUCCH resources are also lost. Ericsson’s intention is to only consider the case when the resources are still available.
· Motorola wonders what happens when  the timer expires ? 

· Ericsson clarifies that proposal 3 is only proposing that the timer used for proposal 1 and 2 is the Inactivity Timer.

· NSN has some concerns with linking it to the Inactivity Timer. This Inactivity Timer could be to short.

· Samsung thinks this proposal results in different UE behaviour depending on whether the UE is in DRX or not. 
R2-080822:
DRX operation during UL transmission
Samsung

· Motorola wonders if the SR can always be used, also in DRX ? No, Samsung proposes not to wait.
· Motorola thinks fig1 is more close to the current behaviour so why fig 2 ?  Samsung thinks that in proposal 2 the UE can go quicker to DRX (immediately when all data is delivered).

· NSN would prefer to go with something in line with proposal 1/Ericsson than proposal 2. Samsung is also fine.

· In Motorola’s understanding, proposal 1 is the current behaviour.
Discussion
· In Motorola’s understanding, proposal 1 is the current behaviour.

· Ericsson thinks that currently spec does not mandate the UE to read the PDCCH after SR, but only until the next on-duration.

· After offline discussion, 2 approaches still remaining:

a) Separate timer after SR; Inactivity timer started when DPCCH is received

b) UE leaves DRX after SR; Inactivity timer started when DPCCH is received
· Approach a) could potentially gain further DRX gain compared to option b).
· For the RACH case, how will it work ?  Will start inactivity timer. Motorola asks if this would always be true ? Should be able to receive Msg4 after having delivered Msg3.

· Samsung thinks we should start the inactivity timer only after receiving the PDCCH.

· Samsung asks what happens if no DRX is configured ? You should probably wait endlessly until you received PDCCH, or until you fail a supervision timer (e.g. T300).
	Agreements: 
  RACH:

1 UE leaves DRX after Random Access Response and listens to PDCCH until stopped by any supervision timer like e.g. T300. When first PDCCH is received, Inactivity Timer is started.

SR:

2 UE leaves DRX after SR and listens to PDCCH; Inactivity timer started when first PDCCH is received. 


R2-080809:
Uplink Activities in DRX
Research In Motion Ltd

· QC wonders if this means that the SR would have to be delayed (SR not automatically triggered when some BSR is triggered) ? Does it mean that the UE ignores the PDCCH until on-duration ? Yes. NSN does not see any benefit for this. NSN would also have preferred to see CR text.
=>  No support except for Huawei
R2-080857:
Discussion on UL transmissiong in DRX
Huawei

=> Noted without presentation
When are periodic CQI reports transmitted ?
R2-080871:
CQI reporting during DRX operation
Panasonic
R2-081168:
Clarification on RRC-CONNECTED mode DRX
Nokia Corporation, Nokia Siemens Networks

· So with “Initial DRX on-duration”, NSN means only the “on-duration periods” corresponding to the long DRX. So not the on duration periods corresponding to the short DRX.
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· Motorola is wondering since we have not heard the details yet from RAN1 on what type of periodic  reporting we would have, can we already now take a based decision. Panansonic thinks that for link adaptation the CQI is required.
· Motorola assumes that the Panasonic proposal is only usefull if the CQI periodicity is shorter than the short DRX.
· Panasonic wonders what the motivation is not to sent CQI during active time ? Would the eNB give the resources to other UE’s ? Yes that is the concern. 
· NSN clarifies that e.g. during the short DRX on-duration, we could use polled CQI reports.

· Motorola thinks we should wait for RAN1 progress. Ericsson would prefer that the CQI is always sent during active time when configured (eNB is in control).

· Can take a decision in next meeting (APGJ)

Proposal 2 from NSN paper:

- 
Motorola is wondering whether it should always be an even multiple ? 

	Agreements:
1) Short DRX be a full fraction of Long DRX. I.e. Long DRX = x * Short DRX.


DRX in TDD

R2-080723:
Discussion on the DRX definition
CATT

R2-081150:
DRX Support for TDD
Nokia Corporation, Nokia Siemens Networks

Discussion

· CATT would prefer DL TTI.

· Chairman asks why we cannot just use little bit bigger values ? CATT thinks that depending on the start point of the timer, in a fix time window there could be a variable number of DL subframes.

· Ericsson thinks that at least what should be clarified is that the UE only looks for the PDCCH in DL subframes (unnecessary awake).

· Ericsson thinks that “TTI” is related to a transport channel (if we have it at all: e.g. BCH TTI is 40ms). We should talk about subframes when we talk about PDCCH. CATT thinks that “subframe” is not so clear because we have special timeslots of less than 1 ms. Ericsson thought it was all subframes.
	Agreements:
1) Following timers should be rephrased to run during a number of “downlink subframes”:

- DRX Inactivity timer

- On Duration timer

- DRX Retransmission timer

FFS if we want to update the definition of the “DRX Short Cycle Timer” also to “downlink TTI’s, or maybe to counting short cycles.


Other
R2-080858:
Open issues on DRX Handling
Huawei

	Agreements:

1) “Short DRX Timer” should be stopped when PDCCH is received.

2) Editors note can be removed


R2-080890:
DRX Settings
Nokia Corporation, Nokia Siemens Networks

· Ericsson thinks that it would be sufficient to have the cycles continuously restarted from a subframe in SFN==0. 

· Huawei thinks the NSN clarification is ok. NTT DCM is fine with the NSN proposal. NTT DCM would not like to limit the offset to a value < 10. Ericsson wonders why you would like an offset > 10. NTT DCM thinks we want to distribute the wake-up moments. E.g. an offset from 0 up to DRX length.
· Samsung asks what the unit of the “current DRX” is ? Subframes or frames ? NSN assumes subframes. Samsung was assuming a unit of frames (like UMTS).

=>  CR text proposal is agreed.
R2-080934:
Details of MAC DRX Control
Ericsson

· NSN supports the 4 proposals.
· Motorola wonders what happens if we don’t have this ? Ericsson explains there is some efficiency gain (go to sleep earlier).  
· QC supports this proposal. LG support this. 

· Motorola wonders (if the intention is to sent the MAC CE together with the RRC msg that revokes the PUCCH resources) why not sent this with RRC signalling ? 

· NTT DCM does not like to use RRC signalling for releasing PUCCH resources: probably using the TA timer is better.

· Ericsson thinks another use case is when there is no more data to schedule.

· Chairman asks what typical timer values would be for inactivity ? Ericsson assumes e.g. 15ms for the inactivity timer in non-voice case.

· TI does not really see much gain. Motorola also does not see any real gain.
Two options:

a) Would be good to have the DRX MAC CE in Rel-8  [7]

b) No need for a DRX MAC CE in Rel-8 [2]
· Motorola wonders whether an RRC reconfiguration msg would be multiplexed in the same TTI as the MAC CE ? Would the UE still have to sent a response message ?  Chairman assumes you would send the MAC CE only after you have received the response. 
	Agreements: 
1)   A DRX command is defined to signal the UE to force the expiration of the DRX On-Duration Timer and the DRX Inactivity Timer, i.e. the UE can stop monitoring/decode the PDCCH for initial transmissions for the remainder of the current DRX cycle.

2) The “go-to-sleep” command is defined as a MAC control element for DRX.

3) The DRX MAC control element is only used for the “go-to-sleep” command.

4)   The DRX MAC CE does not modify the current handling of retransmissions, i.e. the UE still wakes up for HARQ retransmissions and the HARQ Retransmission Timer is not affected by the reception of a MAC PDU with the DRX MAC CE.


R2-080913:
DRX Operation After Maximum Retransmission Limit
LG Electronics Inc.

· Panasonic thought that max retransmission is only for the UL. RIM thinks the UE cannot know if the maximum is reached if a PDCCH is lost.

· Samsung wonders if the UE knows the DL max retransmissions ? Samsung assumes that if we intend to inform the UE, we could have this CR.
· NSN assumes the UE does not know the max retransmission for DL. NSN assumes there is only a gain for the last ongoing process. LG confirms. Then NSN thinks you could use the DRX MAC CE.

· Samsung wonders when the UE flushes the soft-buffer when it is not aware of the max DL HARQ retransmissions ? Only when new data is arrived for this process ? 

· So if the UE did no succeed in decoding the last data in any of the HARQ processes, it will continue the HARQ RTT and DRX retransmission timers for ever ? No, only 1 HARQ RTT and 1 DRX retransmission is started. If you do not see a retransmission then, you will stop.

· Panasonic indicates that anyway the eNB can always abort a retransmission.
	Agreement:

1)   UE is not informed about any max HARQ retransmission for the DL.


R2-081157:
RRC_CONNECTED DRX and dedicated UL resource release
NTT DoCoMo, Inc.

	Agreement:
1) RRC shall support the possibility to release PUCCH/SRS resources. No additional mechanism is assumed needed in order to release PUCCH / SRS resources in relation to RRC_CONNECTED DRX.


R2-080808:
SRS Transmission Support in DRX Mode
Research In Motion Ltd

· RIM clarified that the UL SRS is needed to determine DL CQI, and thus should be available when DL transmissions take place.
· Ericsson wonders whether really the intention is only during “on-duration” or during “active time” ? RIM agrees the intention is during active time. So RIM would like two options: either during active time, or continuous.

· Chairman indicates it might be best to have a similar approach as for CQI so maybe we should take the decision together. 

· Ericsson points out that SRS is also used for monitoring the UL Timing
=>  Can come back in the next meeting (APGJ).
5.1.1.4 QoS

UL rate control, e.g. multiplexing of RB on UL, input parameters, output constraints,….
UL scheduling

R2-080766:
LCH prioritization
Ericsson
· QC wonders how it works for VOIP ? E.g. a VOIP packets comes every 20 subframes. So how does it work with accumulating over 5 or 10 subframes ?  It would mean that if you can accumulate only over 10ms, you should make sure the UE can accumulate sufficient credits in 10 subframes for 1 VOIP packet.

· QC thinks the bucket size should be independently signalled to the UE.

· QC would have preferred to keep the MBR.
· NSN is worried about the difference in UE behaviour by leaving the “T” implementation dependant. Ericsson assumes this would not lead to dramatic differences (only some difference in header overhead).

· NSN wonders if there should be flexibility of allowing a UE to use a bit more tokens to send a complete SDU (e.g. by “borrowing”). This can be partly overcome by varying “T” dynamically in the UE implementation.

	Agreements:

1) The PBR is signalled to the UE as bytes per subframe and corresponds directly to the token rate of a token bucket algorithm.

2) The PBR is coded with increasing step size to reduce the number of bits in the RRC msg

3) Will signal the bucket size separately from the rate (could use a default value).

4) Will remove the MBR signalling and usage in the algorithm


R2-080886:
Issue of logical channel prioritization
ASUSTeK
=> Noted without presentation (since MBR is removed)
R2-080947:
UL rate control
Nokia Corporation, Nokia Siemens Networks
· The essence of the proposal is in bullet B. The idea is reflected in R2-081064, with maybe a small difference on how far to fill the TB.
R2-081063:
Text Proposal for UL Logical Channel Prioritisation without Segmentation Optimization

Qualcomm Europe
· NEC wonders if the PBR includes the MAC header and RLC header ? QC’s currently assumption is that it is only considered the data, so no RLC/MAC headers. Can be discussed further.
· LG thinks still thinks that only specifying the requirements should be sufficient. No detailed implementation should be specified. Motorola agrees to this. LG would thinks that both the Ericsson paper and the QC papers are to detailed.

R2-081064:
Text Proposal for UL Logical Channel Prioritisation with Segmentation Optimization
Qualcomm Europe
-
Samsung wonders for this scheme to work, MAC needs to be aware of the SDU sizes of every logical channel ?  QC agrees: if you want to avoid segmentation you need to know the boundary of the SDU.

Discussion:


· LG proposes to add requirement 3 from the Nokia paper. That should be sufficient. 
· Samsung agrees largely with LG, but  since bullet 3 is not testable, is there really any value of having it in the spec ? 

· QC thinks we need some text guiding UE implementations.

· Ericsson thinks the E-TFC selection in 25.321 also only provides guidelines and is still quite clear. So preferably this should be used as one of the inputs for the offline activity.

=>  Will have offline activity to come to a text proposal that focuses on specifying the requirements only. Will see text proposal in R2-081216. Could also address this equal priority case.
Other
R2-080905:
Logical channel prioritization for RLC STATUS PDU
LG Electronics Inc.
· Panasonic assumes that proposal 1 can be left to implementation. Panasonic thinks this is quite obvious because we cannot segment.

· Samsung agrees with the intention of the proposals, but probably it should be sufficient to only have restrictions in one layer, i.e. in RLC: RLC does not sent a STATUS PDU when the grant is insufficient. LG agrees that maybe having proposal 2 and 3a is sufficient.

· Ericsson thinks this has not so much to do with logical channel prioritisation. Maybe we should consider a partial STATUS PDU. LG agrees that this would be an option.

· Samsung does not really like the partial STATUS PDU: implementation effort is quite large. Samsung would prefer simple rules with either sending or not sending. Ericsson agrees and we should first analyse how big the problem is.

· ALU has a proposal on R2-080926 about a partial STATUS PDU
=>   Should first investigate the seriousness of the problem, if a solution is required it should be solved in RLC.
-
QC wonders how RLC retransmissions should be handled ? Ericsson agrees that it would be logical that RLC retransmissions are prioritised over new transmissions.

-
IDT thinks it might make sense to prioritise STATUS PDU’s over data from a higher priority data bearer.

	Agreements (RLC agreements !!)
Within 1 RLC entity:

1) 
RLC shall prioritise STATUS PDU’s over RLC DATA PDU’s for transmission.

2) 
RLC shall prioritise retransmission of RLC DATA PDU’s over transmission of new RLC DATA PDU’s


5.1.1.5 Scheduling Request / Scheduling Information

Additional SR/BSR triggers, BSR calculation, RB grouping configuration for reporting, other information to be reported, any mechanisms to ensure BSR robustness, happy bit(s),.… ?
BSR computation

R2-080932
Buffer Status Reports and PDCP Processing for VoIP
Ericsson
· LG wonders about RTCP packets ? Should they also always be compressed immediately ? Ericsson agrees that it is not so urgent for these packets, but it should be easier to handle all packets in the same way on a logical channel.

· Motorola wonders how this could be tested ? Ericsson thinks you could e.g. design a test case where you allocate what the UE reported, and then check if there is padding. 
· Samsung thinks (assuming that the intention here is only VOIP) that the BSR is not such that you should exactly schedule what is indicated. Having data reported for such a logical channel means there is at least one packet buffered.

· NSN agrees with Samsung/LG on VOIP handling. For RLC-UM in general, NSN thinks we should remember that the BSR is not very accurately. Also the eNB is aware of whether ROHC is used or not.
· LG thinks that proposal 1 is too restrictive for UE’s.

· Ericsson clarifies that in their text proposal, they propose that only data buffered in RLC is reported for RLC-UM bearers.

=>  Noted; not much support.

R2-080823:
On BSR calculation
Samsung
· Ericsson wonders if the intention is to never include PDCP SDU’s that need to be retransmitted ? 

· Ericsson thinks the alternative would be to report all data buffered in the PDCP, and then use the happy bits to notice that the UE is earlier happy (when some PDCP SDU’s do not need to be retransmitted).

· Ericsson thinks if we do not report the buffered PDCP SDU’s which are already transmitted once, then the eNB might not schedule the eNB. So it seems better to indicate to much then to little buffered data.
Non-mobility (no handover):

· NTT DCM/LG support the proposal in the Samsung paper.

Handover case:
- 
Question is what we do with the data in the PDCP retransmission buffer ? Do we include it in the BSR or not ? 

R2-080933
Stage 3 Text Proposal for BSR Calculation
 Ericsson
· For the mobility case should before the PDCP status, outstanding PDCP SDU’s be included ?  NEC thinks it should be included. NSN thinks it should not be included.
· Ericsson wonders whether if it is not included, when will it be reported ? Will it be reported as new data after the PDCP status report and trigger a new BSR ? Not if it is data for a channel for which already buffered data was reported.
· NEC points out that the PDCP status report is optional. So it might not come. 
· QC thinks the PDCP SDU’s should be included. This because for RLC, all PDCP SDU’s will be new data. 

· LG thinks that the already transmitted PDCP SDU’s should not be included.

· NTT DCM agrees that the PDCP status report would remove most of the need to retransmit. Still NTT DCM would prefer that the UE does include these PDCP SDU’s. 

· QC thinks also we don’t want to introduce additional data delay at handover because of to low BSR reports.

	Way forward:
Non-mobility intention:

1) W.r.t. data PDU’s, the Buffer status of a certain logical channel is calculated from PDCP SDUs never provided to RLC yet, RLC PDUs not transmitted yet and RLC PDUs to be retransmitted. (can check what needs to be clarified in the MAC spec)
Mobility
2) Before the PDCP status report is received: PDCP SDU’s that are in the PDCP retransmission buffer will be included in the BSR calculation.
3) After the PDCP status report, all PDCP SDU’s that still need to be (re-) transmitted be included ?
=> Offline activity to come to CR text proposal to capture this way forward in MAC in R2-081217 
=> Decision can be revisited in the next meeting if it can be shown that a uniform behaviour would be possible for both the mobility and non-mobility cases.


Need for Logical Channel Group Priority ?

R2-080877:
Radio bearer grouping for uplink scheduling
Panasonic
· Samsung support this.
Proposal 1:
· Ericsson wonders if it is mandatory to assign every LC to a LCG ? Ericsson thinks there could be cases where a LC is not configured to belong to an LCG. Panasonic does see such a case. Anyway we already have this configuration in the RRC CR.

· Samsung thinks one use case could be a streaming service with a stable rate.

R2-081084:
Discussion on BSR procedure
LG Electronics Inc.
· Motorola wonders if we now allow a logical channel group with multiple logical channel priorities ? Panasonic assumes this is possible. Motorola wonders why we would do that ? 
· The QCI table has 7 priorities. We have only 4 LCG’s. So it is quite likely that we have LCG’s with multiple logical channel priorities.

Discussion

· Motorola wonders why a BSR should not be sent when data for a higher priority channel arrives when there was already data buffered for a lower priority channel of the same logical channel group. 

· Ericsson thinks always a new BSR should be triggered when data for a higher priority logical channel arrives irrespective of the logical channel grouping. Motorola and Panasonic agree.
	Agreements:
1) A direct mapping between radio bearer and logical channel group should be configured  by eNB and signalled to UE at radio bearer setup (optional per Logical channel)
2) When a new data arrives for a channel, the priority of the logical channel is compared with priority of all the logical channels which have data buffered already. If the priority of logical channel with new data is higher than the other channels with data buffered, BSR is triggered. 

3) If only one LCG can be reported (padding BSR), the group with the highest priority logical channel with data buffered shall be reported in the BSR.


Happy bits
R2-080763:
On the need for MAC Happy Bits for UL
Ericsson
· Ericsson clarifies the main intent is to help the eNB scheduler (improve knowledge in eNB).
· Motorola wonders how 2 bits can help ? Ericsson thinks it can improve the situation.

· Motorola wonders if LTE will not work without this ? 

Two options:

1) Use 1 or 2 of the “R”bits for scheduler assistance (“happy bits”)  [7]
2) Not use the “R-bits” for scheduler assistance in Rel-8 [8]
=> No convincing support for having the “happy bits” in Rel-8.

R2-080678:
Happy Bits - Nokia Corporation, Nokia Siemens Networks

R2-081045:
Details of MAC Happy Bits for UL
Ericsson
R2-081065:
Happy Bits - Qualcomm Europe

Additional triggers
R2-081093:
Threshold based BSR Trigger
Nortel
· Huawei wonders whether the trigger should generate an SR ? This is the Nortel intention.

· So this proposal is to allow a threshold level per LCG, and trigger a BSR if that threshold is exceeded.

· NSN supports a threshold based trigger.

· Motorola wonders if the intended trigger is a delta in BSR, or a crossing of an absolute threshold ? Nortel clarified that having a delta could be interesting (including time domain).

R2-081126:
Threshold based BSR trigger
Motorola
Disc

· Time and threshold aspect (LCG is not serviced for some time and threshold level is exceeded)
· Samsung has some doubts about the need of such a trigger.

· LG asks if the BSR would periodically be triggered once triggered as long as the buffer occupancy stays above the threshold level ? 

· Samsung would prefer a one-shot trigger (no repetition).

R2-080993:
Additional BSR trigger
NEC
· NEC thinks the threshold level could be related to the bucket size. Samsung wonders whether a relative threshold would not result in a frequently triggered BSR.
=>  Noted without presentation
R2-080856:
Additional BSR triggers
Huawei
Proposal 1

· NSN thinks that the eNB can realise this because of the absence of padding. So there should not be a large problem.
· LG thinks the periodic BSR could solve this type of problem.

· Huawei assumes that the periodic BSR would not be set frequent enough. Huawei agrees that the absence of padding could indeed be a good indication.  Huawei thinks the eNB would still not know what amount of data is buffered.

· NSN would prefer to have the happy bits to address this problem (if this is considered a serious problem).

=>  Can see if after the discussion on the threshold based trigger, still there is something missing.
	Agreements:

1) BSR can be triggered when a certain buffer threshold level specified for the LCG is crossed.

FFS how/if this would be linked to a time aspect as well.

FFS if this is a one-shot or periodically repeated trigger

FFS whether it is an absolute or relative threshold

=> Email discussion up to the next meeting on these details [Huawei]


Avoiding unnecessary SR/BSR/RACH:
R2-081016:
Triggering of SR in relation to allocated uplink grants
Ericsson
· Ericsson clarified that the intention is only to withhold the RACH access for some time prior to a known UL grant opportunity. Motorola agrees with the intent of the paper, however why does “x” need to be configurable ?  Motorola thinks that for dynamic scheduled UL grants, the UE would only know a few frames in advance. Ericsson clarified for semi-persistent occasions you could know more in advance that you will have a grant.
· NSN thinks that when the UE has a persistent grant, there would be no need to use the RACH. Ericsson clarified that we have agreed that the SR is not necessarily available even when the UE is in UL sync. NSN thinks that when we have a persistent allocation we would typically also have an SR configured. Then this is not needed. Ericsson is not sure what a typical implementation would be.
· NSN thinks that when semi-persistent resources are allocated, also an SR should be configured. So there is no need to optimise this.

· Motorola thinks it would be sufficient to address the coming 4 subframes (whatever offset RAN1 agrees). Ericsson thinks that we should also consider the TDD UL/DL configuration.

· Samsung wonders whether it would not be easier to indicate that the UE should wait x-subframes before accessing the RACH for a BSR ? This would introduce a fixed delay.

· Ericsson wonders if a fixed value in the spec would not result in a large table describing all cases. Would it not be better to signal a value in RRC ?

· NSN thinks this is not needed because in all typical cases an SR is configured for the UE.
· Motorola wonders if there is really a problem because the RACH load is anyway low.

=>  Further offline discussion invited.

R2-081070:
BSR for persistent scheduling
LG Electronics Inc.
Proposal 1/2:

· NSN thinks the 2 proposals are conflicting. LG wants to indicate that new data should not trigger a BSR unless larger than what can be handled by the semi-persistent allocation
· Ericsson indicates that already today we have in MAC that the BSR is cancelled when all data can be handled by the grant. So the BSR would be cancelled. 

· So with the current spec, we might have an unnecessary SR (which can be ignored by the eNB), and the BSR would anyway be cancelled by the UE.

Proposal 3:

· NSN thinks that proposal 3 is no problem: the network can ignore an SR when it happens before the semi-persistent allocation. After the semi-persistent occasion the UE buffer should typically be emptied. Can be discussed offline (similar to R2-081016)
=>  No big need for these proposals.
R2-081083:
Issues with scheduling request procedure
LG Electronics Inc.
Proposal 1:

· Motorola assumes an eNB does not continuously ignore a SR.

· Assumption of RAN2 is that the UE does not stop triggering SR, unless it is serviced, goes out of sync or PUCCH resources are removed. According current behaviour.
Proposal 2:

· NSN wonders if this means that if the UE does not receive a grant, the UE will repeat the RACH access ? Rapporteur clarifies that currently the RACH access is repeated until the random access response is received which includes an UL grant.  So Ericsson assumes nothing else is needed. Rapporteur agrees that it should be clarified that when 1 RACH procedure is ongoing, the UE should not trigger another one. (no need to start a second one when still waiting for a response to the first one). 

· LG thinks the procedure currently only ends when a RACH response is received for another UE. 

· Ericsson thinks that if the RACH procedure typically succeeds and we have the timer based BSR, there should be no reason for any additions. Samsung thinks this could be the first BSR. So no UL grant will be allocated (periodic BSR will not trigger SR).

· NSN thinks it is quite unlikely that the RACH procedure will fail after max attempts, so no precautions are needed.

=>  Can be discussed further offline.

Proposal 3:
· Pansonic wonders which scenario is really addressed ? Is it the case that the UE gets 2 grants ? Yes. 
· Motorola would prefer not to cancel the RACH procedure when it got so far.

· Chairman asks if it is clear that the UE is listening to both RNTI’s ? This is Panasonic’s assumption. Samsung thinks it could be left to UE implementation what to cancel/what to continue. There should be no drastic consequences..

· LG thinks that since the grant with the C-RNTI is normally bigger, and the grant with the RA_RNTI is still under contention. Samsung assumes this is still a very rare case, so probably we can leave this to UE implementation.

· Panasonic thinks that if the UE receives an UL grant before the end of the RACH procedure, he should continue the RACH procedure.  Anyway QC clarifies that this should only happen when we don’t have a configured SR.

=>  We can think about this further.
Other
R2-080679:
BSR Selection
Nokia Corporation, Nokia Siemens Networks
=>  Agreed
R2-080764:
UE transmission power headroom report for LTE
Ericsson
· NSN understands that the triggers are being discussed in RAN1. NSN is fine with proposals 4,5 and 6. Will focus on 4-6 now.
· Samsung thinks the need for a periodic trigger should also be discussed with RAN1.
· Motorola wonders if we really need 8 bits ? What is the targeted granularity (Motorola assumes we only have a range of 53dB) ? Due to byte alignment, Ericsson sees no strong reasons to optimise.
· ALU agrees that 8 bits is probably not needed. ALU thinks it would be good to discuss this further with other reporting. Ericsson agrees that encoding can be discussed.

· NSN has proposed earlier to use 6 bits, but understand the byte alignment issue.

· Ericsson clarified it was not the intention to have the headroom reported as part of the MAC header.

Proposal 5:

- 
Samsung wonders if we need to sent it even if we have an empty buffer.
	Agreements:

1) We agree that the power headroom will be reported as (part of) a MAC CE.


R2-081116:
Discussion on BSR triggering and reporting
Sunplus mMobile Inc.
=> Updated before presentation in R2-081205
R2-081205:
Discussion on BSR triggering and reporting
Sunplus mMobile Inc.
· NSN wonders whether the only concern is 2 bytes of unnecessary BSR ? Sunplus agrees since the eNB already knows this information. NSN thinks it is still beneficial for the eNB to get a complete picture (the UE might have discarded data).

· Ericsson sees no benefits for proposal 2. 
=>  Noted; very limited support.
R2-081146:
UL Grant Indicating No Resource Allocation
Fujitsu
5.1.1.6 Random Access procedure
RACH model (picture). Msg2 details to be agreed. RACH info in HO-complete ? Only one or more than one ramping cycles ? …
Msg2 format: C-RNTI optimisation
R2-080701:
On setting the C-RNTI in RACH message two
Nokia Corporation, Nokia Siemens Networks

R2-081038:
Allocation of a “short” CRNTI in msg2
LG Electronics Inc.

R2-080824:
Scheme for C-RNTI Assignment in RACH Message Two
Samsung

R2-080825:
Comparison on the Solutions for C-RNTI Assignment in RACH Message Two
Samsung

Msg2 format: other

R2-080909:
DL Assignment in Msg2 - LG Electronics Inc.

R2-081120:
RA Response format - Sunplus mMobile Inc., CATT, ASUSTeK, ITRI
Disc

Msg2 format: backoff

R2-080904:
Random access response format with back-off control
ASUSTeK
=> R2-081212
R2-081212:
Random access response format with back-off control
ASUSTeK
· ALU agrees that the overhead of payload would be smaller (only to be sent once), but you increase the control overhead (PDCCH). In addition the UE needs to detect another RNTI.

· Asustek think it is good to have a solution where the backoff information really only needs to be sent during overload situations

· NSN thinks having it in Msg2 is more logical because it is a message that the UE is anyway receiving. Ericsson agrees with this. If we have a separate message, we would anyway have to monitor to the end of the window. LG would also prefer to keep it in Msg2.

=>  Backoff parameters are in Msg2.
R2-080924:
Backoff parameter in Msg2
Alcatel-Lucent
· ZTE thinks that the entry for each UE is not necessarily fixed size. Then this proposal might be more tricky.
· LG wonders what will happen if there is no room to include it ? eNB should choose a bigger format (or leave out some responses).

· NSN wonders why proposal 5 is needed ? ALU clarifies it is for the padding case.
R2-080948:
Random Access Message Two
Nokia Corporation, Nokia Siemens Networks
· ALU wonders if NSN thinks that the backoff would only be 4 bits ? NSN thinks this would be ok, but this proposal we could go up to 6 bits.

· ALU would like to leave the bit for a per-UE optimisation

· QC support this proposal. QC thinks 4 bits is enough.

· Ericsson also support this proposal. Ericsson would not like to go for more than 5 bits, so that at least 1 bit is left for future extensions.

· ZTE asks what the 4 bits would mean ? NSN was not assuming a lineair value range, but more exponential.
R2-081035:
Message 2 Structure with Back-Off Parameters
LG Electronics Inc.
· In the LG proposal we have the header structure as in 3a, and then per header either:

       B=1: backoff parameters with list of RAID’s, or

       B=0: one RAID and TA,ULgrant and RNTI.
· Samsung start to wonder whether we have a normal MAC header in Msg2, and distinguish the difference between backoff and normal response by LCID.
· Motorola wonders if there is a need to make the backoff parameters UE specific ? So do we need a list of UE-Id’s ? So do we want to backoff UE’s in RACH procedure with to low power to be detected ?

· Motorola thinks this concept of backoff per UE seems strange.

· QC thinks one value is sufficient (no linking to UE’s is needed).

	Agreements:
1) Presence of the overload control will be indicated by using the 2nd bit in the RAID subheader

2) The overload control will be applicable to all UE’s receiving the RA-RNTI (for confirmed UE’s (RAID in msg2) only if they loose contention), unless they have a dedicated preamble allocated for the next opportunity
3) Agree to the format as indicated in fig2 in R2-080948, except for the base CRNTI part.


R2-080950:
On back-off in Random Access Procedures
Nokia Corporation, Nokia Siemens Networks
· Ericsson agrees with proposal 1. They are a bit concerned about proposal 2.

· For proposal 1, Ericsson thinks that as long as the dedicated preamble is valid, the UE should not apply backoff.

· NSN thinks that dedicated preamble are in complete control of the eNB so why apply backoff.

· NSN would like to rephrase the proposal2, to increment the preamble count every time it transmits a preamble.

· Ericsson understand the proposal to indicate that even if RRC fails contention resolution, you would still need to increment the re-attempt counter. 

· NSN confirms that they would like to have MSg3 and Msg4 failures as an integral part of the RACH procedure. So there is only 1 procedure and it covers all these cases. Ericsson is worried about the interaction with RRC.

· LG support the rephrased proposal 2 from NSN. We should also have some consistency between MAC and RRC contention handling.

· Ericsson thinks we are pushing more and more towards MAC.

· QC wonders whether this proposal would lead to always incrementing the power (at every next attempt).

· Motorola thinks the NSN is simple/sufficient; We could even continue to ramp the power. Ericsson thinks this might not be sufficient. 

· LG thinks that power handling in case of MAC contention failure and backoff is also not sufficient.

=>  Email discussion on the handling of Msg3/Msg4 failure handling in case of MAC and RRC contention, and on power handling  / max attempt handling in these cases and backoff  See if any changes to MAC/RRC in relation to the RACH procedure are needed. Ofcourse changes should only be made if really considered necessary. Ericsson will be rapporteur.
R2-080750:
Backoff for UEs of different priorities
China Mobile, ZTE
· Motorola wonders whether at relatively low loads that we are assuming (up to 5%), is it really bad to have a large backoff ? China Mobile agrees that overload control is a rare case, but would still like to differentiate different priorities.
· QC thinks the scheme might be counter productive: e.g. disaster scenario many “gold users” might attempt access, get small backoff and collide.

· China Mobile thinks what values are used is an implementation issue.

· Ericsson supports proposal 1 and 2, however would prefer not to have this included in the msg2.

· Since we already have the rule that dedicated signatures are excluded from backoff, it is already possible for the network to handle gold users better at handover than other users. NSN sees little value in this proposal. Anyway this overload condition should be very rare.

· China Mobile thinks that at handover a UE might also have to switch to contention preambles.
· Motorola wonders if the access class barring concept does not handling this sufficienly.

=>  So we have different mechanisms today: allocation dedicated preambles with long end-time to gold users, different access class barring settings for gold users. We can discuss whether additional mechanisms are needed.
Other

R2-080718:
RA-RNTI design
CATT

R2-080883:
RACH information in Handover Command
Panasonic

R2-080717:
Resource Reserving for Contention-free Random Access Procedure
CATT

R2-080751:
Overload handling for non-contention based RACH
China Mobile

R2-080852:
efficiency of Dedicated RA Preamble
Huawei

R2-080888:
Early Contention Loss Detection
ASUSTeK

R2-081069:
RACH Procedure Cancellation
Motorola

R2-081115:
Load Control of Non-contention based RACH
Motorola

R2-081133:
Discussion on Random Access Procedure
LG Electronics Inc.

R2-081148:
Discussion on RA Procedure Optimization
Fujitsu

5.1.1.7 MAC PDU format

MAC padding granularity, order of MAC header fields (should actually already be decided as part of 4.3.1) ... ?
MAC padding
R2-080682:
MAC Padding
Nokia Corporation, Nokia Siemens Networks
Disc
R2-080827:
On omitting the last LF field
Samsung
Disc
· NSN thinks that the complexity that is proposed to be avoided will still remain because only at the end you will know if a padding BSR will fit. Samsung acknowledges this complexity, and is thinking about a proposal to remove this complexity. Anyway it should not be a motivation to introduce additional complexity.
R2-081049:
MAC Short Padding LCID
Nortel
Disc
R2-081123:
MAC Padding & Removal of Length Field for Last Element
Motorola
Disc
· With this proposal, we could get a second BSR 

· ALU wonders if we are only discussing uplink. Motorola is only considering UL.

· Samsung thinks there is no problem related to the last MAC subheader indicating a MAC CE. This will only happen when the MAC PDU only contains MAC CE’s.

· Motorola’s main concern with the L-bit solution is that it would have to redefine the E-bit interpretation. Ericsson thinks in that sense the proposal is the same as the NSN solution. Ericsson thinks the L-field solution is the simplest

R2-080936:
MAC Padding
Ericsson
Disc
Discussion

· QC wonders if there is really a problem. QC thinks that MAC could request RLC to produce suitable size PDU’s. NEC thinks that the problem could be overcome by RLC but it would make the interaction between RLC and MAC much more complex. (e.g. MAC would indicate to RLC that it can handle all sizes up to 10 bytes, but not size 8 and 9.).
· Samsung thinks this would be really complex.  Ericsson thinks that in case of VOIP not solving this problem could result in really unlucky overhead.
· Ericsson wonders whether the NSN solution requires really less changes ? It will change the rules for building the MAC subheader.
· LG wonders how in the L-field the solution, this can be differentiated from the case with 2 “0” octets. Samsung clarified we have the E and F bits.
Options:

1) Dummy padding subheader with padding LCID  [11]
-    in the beginning of the MAC PDU, but before the data subheaders
2) NOOP LCID [2]
3) L-field value of “0” [3]
=> Option 1 is selected
	Agreement:

1) Will go for the proposal from R2-080682

2) If there is data PDU’s inside the MAC PDU, these dummy padding subheaders shall be placed before any MAC subheader related to data

3) If there is no data PDU inside the MAC PDU, these dummy padding subheaders can be placed anywhere, but not as the last MAC CE.


Other:
R2-080680:
LCID for Scheduling Information
Nokia Corporation, Nokia Siemens Networks
Disc

R2-080925:
Scheduling Information format
Alcatel-Lucent
Disc

5.1.1.8 Semi-persistent scheduling 

Details for semi-persistent scheduling: how to identify PDCCH signalling working on semi-persistent allocations ? How are semi-persistent allocations deactivated ? Details of PDCCH content interpretation  ….. If we have settled this in more detail, we should also be able to have a better view on what signalling should be supported by RRC.
How to differentiate semi/dyn allocations ?

R2-081072:
Allocation of semi-persistent resources
Qualcomm Europe
Disc
· QC clarified they would prefer to have 1-bit in the PDCCH for this.

· Samsung thinks that proposal 2 is only valid when we go for explicit signalling. If we can go for implicit signalling, there should be no work for RAN1.

· Ericsson is not sure whether there is really a difference between 1.2 and 2.2 w.r.t. explicit and implicit. Probably 2.2 is also explicit. 
· Motorola thinks that until we get the PDCCH format from RAN1, it will be difficult to make a choice. E.g. what is the cost of an additional bit of field code.

· Ericsson would really prefer solutions without additional overhead for dynamic scheduling. Currently the only solution so far that meets this seems to be the separate C-RNTI.
· Panasonic clarifies that RAN1 has agreed on a 16-bit CRC always on PDCCH, which by some companies was considered only just enough for keeping the false alarm rate low.
=>  Email discussion up to the next meeting: what are the alternative for discriminating semi-persistent PDCCH “commands” and dynamic “commands” [Ericsson]
R2-080765:
Configuration of semi-persistent scheduling
Ericsson, Samsung
Disc

DL HARQ: link retransmissions to initial transmission
R2-081081:
ReTransmission of Persistent Scheduling
LG Electronics Inc.
Disc

R2-080719:
Process ID allocation for downlink persistent scheduling
CATT
Disc

R2-080828:
HARQ retransmission for the persistent scheduling
Samsung
Disc

R2-081020:
DL Persistent HARQ Id's
Nortel
Disc

Release
R2-081158:
UL semi-persistent resource release
NTT DoCoMo, Inc.
Disc

R2-081074:
Release of semi-persistent resources
Qualcomm Europe
Disc

R2-080853:
UL persistent resource release
Huawei
Disc

R2-080810:
Explicit Resource Release for Semi-Persistent Scheduling
Research In Motion Ltd
Disc

DL persistent: other

R2-080683:
Persistent scheduling for DL
Nokia Corporation, Nokia Siemens Networks
Disc

UL persistent: other

R2-080684:
Persistent scheduling for UL
Nokia Corporation, Nokia Siemens Networks
Disc

R2-080885:
Simulation for Multiple Patterns
CATT
Disc

R2-080887:
Identification of the demand for more UL resource
ASUSTeK
Disc

R2-080829:
Issues on VoIP support
Samsung
Disc

R2-080811:
Various issues regarding SR channel handling
Research In Motion Ltd
Disc

Late/Not available

R2-081023:
PDCCH control of semi-persistent scheduling
Philips
Disc
5.1.1.9 Other (unicast)

R2-080834:
Resource handling during persistent scheduling
NEC
Disc

R2-080907:
On Notification of Failed Delivery of TB
LG Electronics Inc.
Disc

R2-081021:
Operation of E-UTRAN UL Scheduling and DRX
Philips, NXP Semiconductors
Disc

R2-081022:
Control of HARQ for RACH messages 3 and 4
Philips, NXP Semiconductors
Disc

Late/Not available

R2-081185:
UL coverage enhancement for VoIP transmission
Philips, NXP Semiconductors

5.1.1.10  MBMS

R2-080698:
MAC in multi-cell and single-cell MBMS
Nokia Corporation, Nokia Siemens Networks
Disc

R2-081031:
Discussion on LTE MBMS MAC Model
LG Electronics Inc.
Disc

R2-081117:
MAC, RLC and PDCP for EMBMS
Motorola
Disc
5.1.2
RLC (36.322)

5.1.2.1 Status

Input from rapporteur only. Endorsement of latest rapporteur CR and potential rapporteur update proposals
R2-081182:
Open issue list for TS 36.322
NTT DoCoMo, Inc. (TS 36.322 Editor) Report 36.322 REL-8
· Open issue 2.1. is resolved (RLC-TM)

· Rapporteur suggests to agree on current AMD PDU /PDU segment field order.
· Motorola thought there might be some benefit of placing the E-bit before P-field. Maybe the processing order would be easier.

=>  Confirm current order of field in AMD PDU & AMD PDU segment header

· Name of “Segmentation Info” ? Should it be changed ?

· Will change the name to “Framing Info”.

=>  Noted

R2-081172:
Draft CR001 for TS 36.322 v8.0.0
NTT DoCoMo, Inc. (TS 36.322 Editor) CR1 36.322 REL-8
· Same version as provided by email two weeks ago

=>  Approved as baseline for further changes

Late/Not available

R2-081171:
Draft CR001 for TS 36.322 v8.0.0
NTT DoCoMo, Inc. (TS 36.322 Editor) CR? 36.322 REL-8
=>  Withdrawn
=> 
5.1.2.2 RLC header formats
The order of [D/C, RF, P, SI and E] in AMD PDU / AMD PDU segment needs to be confirmed / decided. The position of padding (R field) bits in a STATUS PDU needs to be decided (i.e. after each entry of ACK_SN and NACK_SN or only at the end of the STATUS PDU).
R2-080906:
Order of Short UMD header fields
LG Electronics Inc.
Disc
· Agreed

R2-081124:
RLC Poll Indication when no Data to Transmit
Motorola
Disc
· Ericsson would still prefer to resend the latest outstanding PDU when a poll needs to be transmitted. Ericsson thinks that in many cases the grant will be sufficiently large to sent the complete PDU. It could be a PDU segment when the grant is smaller. Motorola wonders why the UE would get a grant, because your buffer would be empty. Ericsson replies that anyway the UE would have to ask for a grant.
· Samsung wonders if the last PDU was 1000byte, would the UE request for a grant of 1000byte just to send a poll ? Ericsson thinks that if there is no resource problem, why not ? Samsung replies that in UMTS we had the same discussion, and then concluded that we had polling SUFI to prevend this.

· NTT DCM thinks the UE should not report outstanding RLC PDU’s in the BSR. So the BSR should report what the UE really wants to sent.
· Samsung thinks we have agreed that the UE is allowed not to send the full PDU. NTT DCM assumes the UE should just report this minimum AMD PDU segment size.
· Motorola thinks there are even problems in the DL. Even how the UE constructs the status report is not clear. E.g. if the UE only receives a zero byte segment of a complete PDU, should this PDU be covered by the ACK SN.
· Ericsson thinks that in 50% or more of the cases (PDU typically larger than STATUS), the best solution is to resend the complete PDU.  So Motorola wonders whether we should thus mandate the UE to resend the whole PDU. Ericsson thinks the UE should report the whole PDU in the BSR. Motorola thinks this would indeed be normal behaviour. So the proposal would be to retransmit the complete PDU.

· Samsung is not happy with that proposal. LG thinks this is also a completely new proposal.LG thinks that if you set the offset to the last byte and length zero, there should be no problem. LG thinks that UE RLC should only retransmit the complete PDU when the explicitly NACKed. In UMTS we had autonomous retransmission of the last PDU in earlier releases, and there were many problems. Ericssons that although there is a polling PDU in UTRAN in DL Rel-7, there is no requirement to use it. Ericsson thinks the UMTS Rel-99 solution works fine.
· Ericsson clarifies that the RLC retransmission rate should be low in LTE.
· Nokia has very slight preference for complete PDU. Asustek prefers the full PDU retransmission. Panasonic also prefers this. QC has slight preference for control PDU. NTT DCM agrees with retransmitting the complete PDU.

	Agreement:

1) In case a poll needs to be transmitted, the UE will resend it with the complete latest outstanding RLC PDU (i.e. complete in PDU reported in BSR)


5.1.2.3 RLC-UM (HARQ) re-ordering

Should this be a pure “pull based” solution, or is the current solution ok ?
R2-081181:
E-mail discussion on RLC UM receive operations
NTT DoCoMo, Inc. (E-mail rapporteur) Report 36.322
REL-8
=> Noted
R2-080908:
UM window operation
LG Electronics Inc.
Disc



R2-080938:
RLC UM Window Operation
Ericsson
Disc



· 5.1.2.2.3, should not remove padding (don’t have that in LTE RLC)
· Samsung would like to understand the problem. So is the problem caused by considering the retransmission a wrap around rather than a duplicate ? Yes. 

· LG clarifies that the pull model solves the duplicate detection.

· NTT DCM thinks that the pull model disadvantage is to erroneously discard a packet which is really a wrap around. This could be prevented at the transmitted side ? LG assumes this is really really a rare case given that we have HARQ. Samsung agrees that having such statement would probably be ok.
· Motorola indicates that in the text proposal, the modulo operation seems to be missing in some cases. LG has the same feeling.

· Motorola is happy to adopt this proposal as baseline. 

=> Agree to use this text as baseline for RLC-UM re-ordering. Will have offline activity up to tomorrow to try to come to an agreeable CR in R2-081218.
5.1.2.4 RLC-AM HARQ window / ARQ window management

Important input for this agenda item should be the output of the email discussion. Concerns e.g. VR(X) updating, VR(MS) updating,…
R2-081180:
E-mail discussion on RLC AM receive operations
NTT DoCoMo, Inc. (E-mail rapporteur) Report
· NTT DCM proposes to agree on the intentions, but leave the text proposal to R2-080939 (or updates)
Proposal 3:

· Can a missing PDU below VR(X) still trigger T-reordering ?

· Samsung is quite neutral to the discussion (gain versus cleaness of the spec). NTT DCM is not to worried about to much STATUS PDU overhead since it should not happen to frequently. So NTT DCM is not concerned about the overhead (also have status prohibit) and thinks there is a benefit in the earlier reporting of the packet as missing. LG agrees with NTT DCM. Nokia is quite neutral but thinks there is some benefit of the NTT DCM approach.

Two options:

1) Missing PDU below VR(X) will trigger T-reordering [5]

2) Missing PDU below VR(X) will not trigger T-reordering [2]

	Agreements:
1) Agree on the new definitions of VR(MS) and ACK_SN (see Annex A.1 for text proposal).
2) Agree on updating VR(X) only when T_reordering starts/expires (see Annex A.2 for text proposal).
3) Missing PDU’s below VR(X) will trigger T-reordering
4) Agree on revising the VR(MS) updating procedure as suggested above (see Annex A.3 for text proposal).
5) Agree on removing the reference to “STATUS transmitting window and to rephrase the definition of VR(MR) (see Annex A.4 for text proposal).


There will be offline activity during the break on a joint text proposal. Companies are invited to participate.
R2-080693:
HARQ reordering for RLC retransmitted PDU
ASUSTeK
Disc
· After the decision on the VR(X), can still look at the first 3 proposals:

Proposal 1:

- 
Ericsson assumes that the value anyway needs to be configured, so there is no problem to configure it.
Proposal 2/3:

-
No support for this type of optimisations. Nokia/Ericsson would prefer not to have this type of optimisations.
=> Noted

R2-080691:
Window based reordering for AM
ASUSTeK
Disc
· Core of the proposal is to have a HARQ re-ordering window.
· Motorola’s analysis is that this is an optimisation only providing marginal benefit. Ericsson thinks this proposal thinks this proposal does not provide any benefit since the number of PDU’s would have to be large enough to handle large re-orderings anyway. 

· Asustek thinks that due to that DL HARQ is asynchronuous, the HARQ timer is difficult to configure aggressively. 

=>  No support for this type of proposal

R2-080939:
RLC AM Window Operation
Ericsson
Disc
· Ericsson indicates an updated text proposal is available in R2-081219.
Proposal 6:

· Motorola is a bit concerned about this proposal; is this really needed ? Ericsson clarified that they saw quite some ambiguity with the current text in this respect, and saw very little cost of removing it.

· NTT DCM clarifies that the current text considers all hypothetical cases, but NTT DCM agrees that probably in reality how frequent this “SO” variables are really used will be very low, they think it is worth the simplification of the spec.

· Motorola is fine, but would then make sure that we do not re-introduce these corner cases back again later.

· Ericsson thinks the real benefit is that it now allows an easier UE implementation.
	Agreements:
1) Introduce a receiver state variable VR(H) that holds the sequence number following that of the highest received AMD PDU.
2) Re-define VR(X) as the sequence number following that of the AMD PDU which triggered reordering.

3) Remove VR(X-SO) and VR(R-SO) and thereby simplify the receiver side operation.


Updated text proposal in R2-081219
R2-081219:
Text Proposal on RLC AM receive operations
· It was clarified that the text proposal in R2-081219 completely replaces the corresponding existing sections (5.1.3.2; 7.1)

· The also included “document showing functional changes”  is just for information.
=>  For email approval. Comments no later than next week Wednesday midnight pacific, and final update by Thursday midnight pacific. So what is up for approval is the file included with name “R2-081219” and NOT the file included with name “document showing functional changes” !
R2-081033:
RLC Window Management
InterDigital
Disc
=> Noted
5.1.2.5. Is duplicate detection needed for RLC-UM?
It should be clarified whether or not HARQ receiver delivers duplicated PDUs to RLC, and whether or not receiving UM RLC entity needs to perform duplicate detection.

Due to the decision on the pull approach of the RLC-UM window, RLC-UM will handle duplicates correctly.

· NTT DCM wonders if the MAC does not need to do any effort to try to prevent delivering duplicates ? Motorola assumes it is just sent up.

· QC agrees that MAC will deliver duplicates.
R2-080910:
Duplicate detection in MAC or RLC
LG Electronics Inc.
Disc
· (focus only on MAC text proposal)
· Ericsson wonders what the problem is that is attempted to be solved ? After clarification, Ericsson is ok with the text proposal to the MAC specification.
· QC would prefer not to change unless there is a strong reason.

=>  At last the addition with the “otherwise” seems required, however some companies would like to think about it more. Can come back in the next meeting.
R2-080721:
Duplicate Detection for RLC UM
CATT
Disc
=> Noted without presentation
R2-081066:
RLC-UM Duplicate Detection
Qualcomm Europe
Disc
=> Noted without presentation
5.1.2.6 Segmentation and concatenation
Currently, there is not text regarding segmentation / concatenation in the transmit operation sections for AM and UM data transfer. First, it should be discussed whether we really want to leave segmentation / concatenation behaviour up to implementation (as have been expressed vocally in past meetings). If so, to what extent do we specify the behaviour in 36.322?
R2-081159:
RLC segmentation and concatenation
NTT DoCoMo, Inc.
Disc
· NEC supports this proposal

· LG would like the segmentation/concatenation completely to the transmitter implementation freedom. LG thinks the standard can give some guideline but not require any detailed constraints.

· Samsung agrees with the intention of the proposal.

· NTT DCM wonders what kind of details LG would not like to specify ?

· Panasonic thinks that probably specifying the order (control, retrans, trans) is sufficient. Is really anything else needed ? 

· Ericsson thinks that it might be good to clarify that RLC should make as large as possible PDU’s. However this makes an assumption on the MAC/RLC interaction, that MAC informs RLC about a maximum size.

· Nokia could consider some sort of principles/requirements but the interaction should not be specified.

· So the intention could be something like: logical channel prioritisation in MAC determines how much bits each logical channel may provide and indicates this to RLC. Then RLC should try to fill this as good as possible. However we should probably not really specify this in any detail in the spec.

· NTT DCM asks where we should it be specified ?  

· Motorola assumes that anything we specify should be testable. Unless we only want to go for guidelines.

· Guidelines or Testeable requirements ? Mot/QC/LG would prefer only guidelines. Offline discussion should start with only guidelines and we can see what comes out.

· NTT DCM wonders why only guidelines ? Will UE vendors to honour guidelines ? Ericsson sees no problem if UE vendors would not strictly follow the guidelines.

=>  Can work offline on text proposal.

R2-081162:
RLC transmit operation
Motorola
Disc
· NTT DCM indicates that this is in principle already covered in 6.2.2.2. first sentence.
· Ericsson indicates that the same issue was discussed for UTRAN, and it was concluded not to specify anything special because this should already be the general behaviour.

· Ericsson thinks it is already covered but is not against further clarification

=>  Not needed; already sufficient clear.
5.1.2.7 RLC retransmission
Currently, both the Local NACK at the transmitter and the status report from the receiver can trigger RLC retransmission. When both of these triggers are configured, duplicated retransmissions can occur. It should be discussed if we still want Local NACK, and if so, whether or not there is a need to avoid a duplicated retransmissions and how.
Do we have local-NACK ?

R2-080991:
Local NACK and HARQ-ARQ Interaction
NEC
Disc
· NEC assumes a difference of a few 10’s of subframes between the local NACK detection and the T-reordering timer.

R2-080911:
RLC retransmission based on Local NACK
LG Electronics Inc.
Disc
Discussion

· CATT supports having the local NACK. Simulation results have shown large performance benefits. 

· Motorola would prefer removal.

· Ericsson would like to keep this in the specifications. They do see a slight benefit in reducing the RTT when the max HARQ is exceeded.

· NEC thinks this can be implemented without specifying it. Motorola understands from Ericsson that they would like UE’s to implement it. Motorola thinks we should at least not introduce further mechanism to fix issues coming out of local NACK. So Motorola thinks there is no need to prevent duplicate retransmissions due to this.

· Ericsson agrees to this; they also do not see a need to prevent the duplicate retransmissions. So they would like to keep it but without further enhancements. Motorola agrees with this.

· NEC thinks we should think about testing.

· NTT DCM assumes that reaching max HARQ could be very rare so no need to prevent duplicates.

=>  Not need to prevent duplicates.

· Ericsson would like to see a “shall” requirement in the UE for the retransmission. LG would prefer not to have a “shall statement”. NTT DCM thinks that if it is in the spec, it should be mandatory for the UE.

· Ericsson thinks this was agreed long time ago. From the network point of view, Ericssion would really like to have this mandatory UE implementation.
· Offline discussions:

1) Make mandatory for the UE (good for network)

2) Remove (make simple UE)

3) Have optional

-
IDT would prefer optional support with “may”.
	Agreement:

1)   ARQ retransmission based on local NACK 1 are kept with “may” in the spec, and the mechanism is not further enhanced (so both in RLC and MAC, a “may” should be indicated).

2)    The requirement for the UE to retransmit a RLC PDU when receiving a NACK in a STATUS PDU, shall be changed from a “should” to a “shall”


If we have, what is retransmission interaction with ARQ ?

R2-080722:
RLC Retransmission
CATT
Disc
=> Noted without presentation
R2-080740:
RLC ARQ retransmission
ZTE
Disc
=> Noted without presentation
R2-080855:
ARQ retransmission at RLC layer
Huawei
Disc
=> Noted without presentation
5.1.2.8 Other (unicast)

R2-081125:
RLC Byte Count Based Poll Trigger - Motorola, Qualcomm, Ericsson, InterDigital, Panasonic, Texas Instruments, LGE
Disc

· Samsung thinks we have agreed not to specify the transmission buffer size per RB. So how can the network configure a sensible threshold ? Ericsson assumes that probably there is one RB with the majority of the throughput. So it should be feasible to set the threshold based on the total buffer size of the UE.
· Samsung asks why not sent STATUS reports from the eNB ? Motorola thinks this can only work if the network has sufficient knowledge. Probably it is not possible for the network to determine this accurately. Samsung thinks that the network should be sufficiently aware.
· QC thinks it would be complicated for the eNB to work it out based on STATUS PDU’s. Ericsson agrees it would be possible, but it would be easier when the trigger is coming from the UE.

1) We have a Byte Count based poll trigger in Rel-8 [10]

2) We do not have a Byte Count based poll trigger in Rel-8 [4]

· We will have the byte count based poll trigger. 
· Nokia wonders whether the “every poll bytes” and “every poll PDU’s” are independent ? Ericsson would prefer to have them combined in one trigger. So if one of them triggers, your reset both counters.

· QC wonders whether a regular poll would reset the counters ? Should also reset.

	Agreements

1)     Will have a byte count based poll trigger (additional trigger)

2)     Any poll that the UE sends will reset both the Poll_PDU and Poll_Byte counters, irrespective of the cause of the poll. 


R2-080769:
Small Open RLC Issues
Ericsson
Disc

Proposal 1:

-
NTT DCM thinks this is already clear.

Proposal 2:

· LG thinks all “1” is more safe than all “0”. Ericsson thinks that anyway the value of all “0” cannot be used for any other purpose. LG wonders if there could be the case that the SOstart has a value all “0”. Then it might be confusing. Samsung supports all “1”.
=>  Text proposal is agreed, with replacing to all “1”’s.
R2-080912:
Removal of transmission buffer in TM RLC
LG Electronics Inc.
Disc

· NTT DCM wonders when RRC sends a CCCH message to RLC. Should RLC not buffer this ? In a shared channel we always have to buffer up to the scheduling opportunity.

· LG thinks you could buffer in RRC. SK thinks if we buffer in RRC, the “new data arrival” trigger for BSR will not work. LG replies that for UL CCCH msg’s there is no BSR.
=> Noted (either way is fine, so we can keep it).
R2-081154:
In-order delivery to PDCP outside handover
Motorola
Disc

· LG thinks that now the text mentions “in-sequence” twice.

· Agree to change in both places “deliver them to PDCP” to “Deliver the RLC SDU’s to upper layer in sequence”. (rapporteur will take this into account)
· Should everywhere update in the spec “deliver to PDCP” to “deliver to upper layers”.

R2-080926:
Clarification on RLC Status Report
Alcatel-Lucent
Disc

· LG wonders if ALU is considering a different format for a partial STATUS PDU ? This is not ALU’s intention.

· Ericsson thinks in the current specification, the UE would have to continue sending BSR’s until it gets a sufficient grant, or until a re-establishment is triggered. If this happens rarely this might be sufficient. So we should first analyse the seriousness.

=>  Noted
R2-080830:
L2 buffer management
Samsung
Disc

· Ericsson sees some benefits of not including the PDCP SDU buffer size in the capability. However how can we ensure the UE has sufficient memory ? Samsung thinks we could also signal the PDCP total memory size.

· Given that we did not agree on AQM, Ericsson would prefer to have one more meeting to think about this.

· Ericsson wonders if the total buffer size would be independently reported from the UE category, or would it be linked ? Ericsson would like to have a fixed value per category.

· Motorola wonders if there would be a benefit of separately signalling RLC and PDCP memory ? Samsung thinks that the network should have some means of not overflowing the UE memory. The network will not have any information on how the UE uses the PDCP SDU buffer so then it will be very hard to prevent buffer overflow at RLC level.
· Ericsson supports dynamic partioning of the UE memory.

· Main open issues are:

· How much is the eNB aware of the size of the PDCP SDU memory size ?

· Is the PDCP SDU memory dynamically shared with RLC memory ? Related to this, are they separately reported as UE capability or combined.

	Agreements:

1) Any RLC memory reported in UE capabilities, is at least dynamically shared between RLC entities in UL and DL.

FFS if this memory is also shared with PDCP, or if PDCP SDU’s are buffered in a separate memory pool.


R2-080831:
RLC out of sequence delivery?
Samsung
Disc

· Samsung thinks we could assume as a starting point that we do not have any out of sequence delivery to PDCP. If there would be applications that required this, we could revisit.

· Motorola agrees that currently it is not needed. ALU thinks there is no clear requirement now so we should not introduce it.

· BCCH use RLC-TM so there is no issue.

· RLC_TM will deliver in order or arrival. RLC-AM and RLC-UM will deliver in order of increasing RLC SN.

	Agreement:

1) RLC will always deliver SDU’s in increasing order of RLC SN’s to PDCP


R2-081077:
Duplicate Data at Handover
LG Electronics Inc.

R2-081155:
Immediate delivery to PDCP at handover
Motorola
Disc

R2-080739:
RLC AM reordering and status prohibit
ZTE
Disc

5.1.2.9 MBMS
R2-080699
RLC in multi-cell and single-cell MBMS
Nokia Corporation, Nokia Siemens Networks
Disc
5.1.3
PDCP (36.323)

5.1.3.1 Status

Input from rapporteur only. Endorsement of latest rapporteur CR and potential rapporteur update proposals
R2-080964:
Progress of LTE PDCP
LG Electronics Inc. (rapporteur)
Report

=>  R2-080964 was revised in R2-081184 before the meeting since zip-file included wrong contents. 
R2-081184:
PDCP spec for approval LG Electronics Inc

· NSN asked if there was any change compared to R2-080964 ? R2-080964 contained the wrong contents. However R2-081184 contains the same contents as the outcome of the email discussion.

=>  Approved
R2-080965:
Agreement not captured in the PDCP editor CR
LG Electronics Inc. (rapporteur)
Report

· In 6.3.4. there is one occurrence of “MAC” which should be changed to “MAC-I”.

=>  Agreed with this change.
R2-080966:
Open issues for PDCP specifications
LG Electronics Inc. (rapporteur)
Report

· Noted

R2-080967:
Use of SRB and DRB terminology
LG Electronics Inc. (rapporteur)
Disc
· QC wonders that now we change user plane bearer to DRB, but we do not change user plane data to something.

=>  Will add in the spec that a DRB transport user plane data, and an SRB transport control plane data.

=> Agreed with this additional clarification.
5.1.3.2 Lossless handovers
Are any additions required for handling lossless handovers, e.g. in case of quick handovers in succession/handovers with no data exchanged in source cell ?
R2-080968:
Reordering at handover
LG Electronics Inc.
Disc

· LG clarifies that the text proposal is more for illustration purposes, and there might be more elegant ways to reflect the solutions in the spec.
· LG indicates that there is also an offline discussion ongoing. NSN clarifies that there is work ongoing on a proposal from Ericsson and NSN to provide a slide update of the spec, and this is reflector in R2-081341.

R2-081341:
Sequence Number Handling at PDCP
· ALU is concerned that if a packet is lost over X2, it is resulting in a delay of the next packet to higher layers in the UE. ALU clarified that we do not worry about X2 going out of order, then the target-eNB could just discard the packet. The packet that the UE received would immediately be delivered to higher layers, but now has to wait for the flush timer.
· NSN thinks it is more likely to have out of sequence than losses over X2. ALU has the opposite understanding.
· LG thinks we have previously agreed that the target should deliver packets with incrementing PDCP SN’s to the UE.

· In principle it should be possible to correct the problem identified by LG without changing the location of the re-ordering. NSN agrees.

· NSN thinks the location of the re-ordering would be better in the UE. 

· LG thinks that some of the simplifications also come from accepting other changes: e.g. before we thought it was important to decipher and decompress duplicate packets (to build up the decompressor context), but this does not happen in the updated proposed text.
· QC supports the intention to simplify.

=> After offline discussion the following agreement was reached
	Way forward:

1) We agree that the UE will have to use a “duplication avoidance window” after handover

2) We start an email discussion up to the next RAN2 meeting which has the target to deliver an updated text proposal related to the PDCP behaviour at handover, which includes the “duplication avoidance window”, and which tries to simplify/cleanup the current specification where possible.  The approach as used in the R2-081341 for determining the COUNT of packets should be seriously considered for this. (LG will be rapporteur)
3) If companies still want a re-ordering window in the UE at the next RAN2 meeting, we will take the discussion then (should then e.g. be able to judge the difference in UE complexity based on comparing text proposals).

4) Changes not related to the PDCP behaviour at handover can still be agreed at this meeting and included in the specification update.


R2-081076:
Avoiding HFN de-synchronization at handover
Qualcomm Europe, Samsung
Disc

R2-081058:
PDCP Open Issue 6 (potentially incorrect SN if no data is received after first HO): HO after HO Motorola
Disc

R2-081067:
Failure to recognize some duplicates
Motorola
Disc

R2-081068:
PDCP Open Issue 28: delayed delivery
Motorola
Disc

R2-081078:
SDU left in reordering buffer at handover
Qualcomm Europe
Disc

R2-081147:
Handling of PDCP SDU Discard Timer at HO
Fujitsu
Disc
R2-080681:
SN Handling at PDCP
Nokia Corporation, Nokia Siemens Networks
Disc
R2-081061:
Duplicate Mishandling
Motorola
Disc

5.1.3.3 Other (unicast)

R2-080902:
PDCP status report carrying LIS only
Alcatel-Lucent
Disc

· LG proposes to only have the change to 6.3.10.

=>  Change proposal for 6.3.10. is agreed.
R2-080942:
Reference specifications of the security functions
Alcatel-Lucent
Disc

· Motorola they have a stage-3 document which describes the document.

=>  We should ask our collegues in SA3 to keep us informed.
R2-080969:
Correction of status report coding
LG Electronics Inc.
Disc

· QC wonders if we could signal the highest value to indicate that 0 is the first missing. LG thinks the problem is if you have not received anything. Indeed it seems we could initialise to the max value.

· LG thinks with their proposal, the bitmap is reduced by 1.

· ALU supports the proposal. NSN also support this. Ericsson is ok.

=>  Proposal is agreed

R2-081080:
PDCP editorial suggestions
Qualcomm Europe
Disc

=>  Proposed text updates are agreed
R2-081135:
PDCP Security Updates
Motorola
Disc
· Ericsson remarks that there is something missing in the third paragraph of section 5.4 related to a previous agreement. Can be discussed with rapporteur offline.
· ALU thinks that the sentence on “If HFN desynchronis……..” should not be added.

· Addition of “unciphered” in last sentence of 5.4 is not needed (confusing).

=>  With these 2 changes the text proposal is agreed
R2-080818:
PDCP Open Issue 10a: subsections
Motorola
Disc

· Ericsson would prefer not to add sections when it is not clear yet how to fill them. Ericsson does not see a need for any of the proposed changes.

· Title update of 5.5 is incorrect.

=>  Further comments can be provided to Motorola offline.
5.1.3.4 MBMS

R2-080700:
Support for MBMS in PDCP (TS 36.323)
Nokia Corporation, Nokia Siemens Networks
Disc
5.1.4
UE capabilities (36.306)

5.1.4.1 Status

Input from rapporteur only. Endorsement of latest rapporteur CR and potential rapporteur update proposals
R2-081109:
Status Report for TS36.306 UE Capabilities - Motorola (Rapporteur) – Report  36.306 REL-8
· Motorola indicates that nothing is brought in from RAN1 yet. This will happen after this meeting, to include their agreements from the Sevilla and Sorrento meetings.

=>  Noted
R2-081108:
Draft CR to 36.300 on Update to E-UTRA UE capabilities
Motorola (Rapporteur)
CR1 36.306 REL-8
· Ericsson wonders if half-duplex is included in the CR. No this is not included yet. This will need to be added after this meeting based on RAN1 input.
=>  Approved as basis for further work
5.1.4.2 Other

R2-080899:
Minimum number of radio bearers per UE category - T-Mobile, Ericsson, Huawei, Qualcomm, IPWireless, Nextwave, Telecom Italia
· Motorola wonders whether this is a minimum and the UE could signal even support for more RB’s ? Ericsson indicates that the intention is to have 1 fixed value. So there is no need to signal this value.
=>  We agree that a fixed capability should be captured in RRC, not in 36.306.

· Vdf wonders why mandate 8 DRB’s ? Simple UE’s could live with always less ? Ericsson proposes one value for simplicity. Also it is an alignment with the network.

· LG thinks 8 is to much for simple UE’s. 

· Nokia thinks having value is simple and 8 is acceptable. Nokia wonders what “in parallel” means ? Can they all be present in one subframe ? This is not Ericsson’s intention. Ericsson could live with a lower limit per subframe. The intention is 8 RB’s that can be setup and not rejected because of the number.

· Agree to remove the “in parallel”.

· So if we agree with this, we would clarify somewhere in 36.331 that “UE’s of categories 1-5 shall support 8 DRB’s.”

· NTT DCM wonders about data cards. Would 8 not be too many for data cards. Ericsson would prefer not to create separate UE classes for data cards.

· Samsung wonders how this related to the size of the LCID we have selected. Future catagories could potentially support more.
	Agreements:

Indicate in 36.331 that:

1) UE’s of category 1-5 shall support 8 DRB’s

2) UE’s of category 1-5 shall support 9 or 10 RLC-AM entities (depending on the RLC mode of SRB2) 


=> RRC rapporteur will take care of this.
R2-081000:
UE Capabilities related to 3GPP2 mobility
Motorola, Alcatel-Lucent, Ericsson, Nortel, Verizon Disc

· Chairman asks why “measurement gaps” & “single/dual transmitter”. Measurement gaps are related to whether the UE would receive potentially too much interference from the other band to measure, so even with a double rx/tx still wants a gap. If the UE has a double receiver, it would be possible for him to receive system information in parallel to operate in LTE.
=>  Text proposal is agreed.
R2-081136:
UE power consumption and processing limitations
Nokia Corporation, Nokia Siemens Networks Disc

R2-081152:
L2 UE capability limitations
Ericsson
Disc

R2-080720:
HARQ process number in TDD
CATT
Disc

MBMS

R2-081028:
Discussion on minimum MBMS UE capability in LTE
LG Electronics Inc.
Disc

5.1.5
Model of the physical layer (36.302)

5.1.5.1 Status

Input from rapporteur only. Endorsement of latest rapporteur CR and potential rapporteur update proposals
5.1.5.2  Other

