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1 Introduction

This is a report from the following email discussion:

[87#24][LTE/DC] MAC issues (Ericsson)

-
Phase 1: Discuss open issues in LCP, PHR and Random Access, and incorporate them into the CR. 

-
Phase 2: Update running CR with agreements from this meeting and from Phase 1

=>
Intended outcome: Updated running CR to RAN2-87bis

In Phase 1 it is planned to discuss how LCP, PHR and RA should work in Dual Connectivity and some details of how to incorporate them in to the running MAC CR. Some other miscellaneous issues are also discussed. The plan is to end Phase 1 at Wednesday, 2014-09-17, 23:59 Pacific Time.

Based on the conclusions from Phase 1, an updated version of the running MAC CR will then be provided which will be discussed in Phase 2. The plan is to end Phase 2 at Thursday, 2014-09-26, 23:59 Pacific Time.
2 Logical Channel Prioritization
Based on submitted company contributions to RAN2#87, at least the following issues related to LCP are still open:

· Split vs. common bucket for split bearers
· PBR for logical channel carrying RLC status reports for split bearer

Below these issues are discussed one-by-one.

2.1 Split vs. common bucket for split bearers
It has been discussed before, but without conclusion, whether a split or common bucket for LCP should be used for split bearers in Dual Connectivity. Below is the summary of the old email discussion (found in R2-143197 [1]):

	1.
Which bucket mechanism to handle the logical channel carrying RLC status reports do companies see as most suitable for downlink bearer split: 

1)
common bucket: the two LCP loops share a common bucket to guarantee that grants from both SeNB and MeNB are accounted for in LCP. The initialization and increment is only performed by one MAC entity to avoid erroneous reset at SCell addition and doubling the actual bit rate.

2)
separate bucket: the two LCP loops run independently, with one PBR and BSD each. The guaranteed bit rate is the sum of the configured PBR.


A majority of companies prefered the separate bucket approach (17 vs. 8)


Question 1: Can it be confirmed that for the split bearer case, separate buckets should be used?
	Company
	Yes / No
	Comment

	Nokia Networks, Nokia Corporation
	Yes
	

	Huawei, HiSilicon
	Yes
	MCG-MAC and SCG-MAC should apply separate buckets to a split bearer.

	Panasonic
	Yes
	

	Ericsson
	Yes
	

	LGE
	Yes
	

	NTT DOCOMO
	Yes
	

	Samsung
	Yes
	

	ZTE
	Yes
	

	ETRI
	Yes
	

	MediaTek
	Yes
	

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	Yes
	

	HTC
	Yes
	

	NEC
	Yes
	

	InterDigital
	Yes
	Without UL Split separate buckets are sufficient

	Fujitsu
	Yes
	

	Intel
	Yes
	

	CATT
	Yes
	

	Qualcomm
	Yes
	

	Kyocera
	Yes
	

	ITL
	Yes
	

	NVIDIA
	Yes
	

	ITRI
	Yes
	The common bucket may cause the starvation problem that one CG consumes all capacities given by the bucket and the other one is therefore not allowed to schedule uplink data. Using separate bucket would be simpler for the independent MAC to manage the UL resources and avoid the above metntioned starvation problem.


Summary:
25 out of 25 companies answered ‘Yes’. It is therefore proposed:
Proposal 1 Separate buckets shall be used for split bearers.
2.2 PBR for logical channel carrying RLC status reports for split bearer

To avoid that the RLC status reports are stuck in UL, it was discussed in some contributions (e.g. R2-143228 [2] and R2-143552 [3]) that the PBR can be set to infinity for a logical channel carrying RLC status reports. Since it is possible to configure infinity as a PBR value, it seems possible that the network can ensure that RLC status reports do not get stuck in UL.
Question 2: Is it sufficient to rely on network configuration to ensure that RLC status reports do not get stuck in UL? If not, please explain in the comment-field which additional mechanism is needed.
	Company
	Yes / No
	Comment

	Nokia Networks, Nokia Corporation
	Yes
	Since we can rely on existing mechanisms, there is no need to introduce an exception that might complicate RRC signalling.

	Huawei, HiSilicon
	Yes
	The proper handling of the transmission of RLC status report in UL can be left to network configuration. MeNB and SeNB should be able to set PBR to infinity for a logical channel carrying only RLC status report.

	Panasonic
	Yes
	The configuration of the corresponding PBR value for the two logical channels should be subject to eNB implementation

	Ericsson
	Yes
	Agree with Nokia, Huawei and Panasonic

	LG
	Yes
	We want to clarify that Question 2 assumes that PBR is set per logical channel.

	NTT DOCOMO
	Yes
	

	Samsung
	Yes
	Same as above: can rely on network configuration.

	ZTE
	Yes
	

	ETRI
	Yes
	We think that starvation problem of RLC status report transmission over UL can be handled through proper configuration by network.

	MediaTek
	Yes
	The stuck can be avoided by proper configuration by network.

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	Yes


	

	HTC
	Yes
	

	NEC
	Yes
	No need of additional mechanism since relying on network configuration can work well.

	InterDigital
	Yes
	With separate buckets per logical channel properly configured PBR is sufficient to ensure RLC Statue Report transmission

	Fujitsu
	Yes
	

	Intel
	Yes
	Current network configuration (e.g. set PBR to infinity) is sufficient to avoid the issue that RLC status report is stuck in UL.

	CATT
	Yes
	The network can ensure that the RLC status report does not get stuck. But if we mandate the PRB value as infinity for the logical channel carrying only RLC status reports, the MeNB does not have to send the QoS requirements of the DRB to the SeNB.

	Qualcomm
	Yes
	

	Kyocera
	Yes
	

	ITL
	Yes
	

	NVIDIA
	Yes
	

	ITRI
	Yes
	Setting the PBR to infinity for a logical channel carrying RLC status report is feasible for the NW to ensure the transmission of RLC status report.


Summary:
25 out of 25 companies answered ‘Yes’ to Question 2. It is therefore proposed:
Proposal 2 It is up to network configuration to ensure that RLC status reports do not get stuck in UL.
3 Power Headroom reporting
Based on submitted company contributions to RAN2#87, at least the following issues related to PHR are still open:

· Capturing PHR trigger for PSCell addition
· PHR trigger for PSCell change to an already configured and activated serving cell

· Logic for inclusion of Type 2 PH

· PHR format used when Type 2 PH is not present
Below these issues are discussed one-by-one.

3.1 Capturing PHR trigger for PSCell addition

RAN2 agreed the following in RAN2#87:

=>
PHR is triggered at PSCell addition.
It was discussed, but not concluded, whether the above agreement is already covered by current specification or if something needs to be added. Currently the following PRH triggers exist: 
	A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

-
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell which is used as a pathloss reference since the last transmission of a PHR when the UE has UL resources for new transmission;

-
periodicPHR-Timer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function;

-
activation of an SCell with configured uplink.

-
prohibitPHR-Timer expires or has expired, when the UE has UL resources for new transmission, and the following is true in this TTI for any of the activated Serving Cells with configured uplink: 

-
there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc [10]) for this cell has changed more than dl-PathlossChange dB since the last transmission of a PHR when the UE had UL resources allocated for transmission or PUCCH transmission on this cell.

NOTE:
The UE should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,c/PH when a PHR is triggered by other triggering conditions.


Some companies assumed that PHR transmission at PSCell addition is already covered by the following trigger, because when the PSCell is added also the PHR functionality needs to be reconfigured:

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function;

Some companies assumed that PHR transmission at PSCell addition is already covered by the following trigger, because they assume the PSCell is considered an SCell:

-
activation of an SCell with configured uplink.
Some companies thought a new trigger condition needs to be added. E.g.:

 -
addition of a PSCell

Question 3: Is it covered by current specification that PHR should be send to both eNBs when the PSCell is added?
If yes; explain in comment-field which part of the specification captures this?
If no; explain in comment-field how the spec needs to be updated to capture this?
	Company
	Yes / No
	Comment

	Nokia Networks, Nokia Corporation
	Yes
	Because a PSCell is not an SCell for the MCG MAC entity, the addition of a PSCell (or creation of SCG MAC entity) is obviously not covered by "activation of an SCell with configured uplink." The addition of a PSCell leads to the reconfigruation of the power headroom reporting functionality by upper layer, which is one of the existing trigger. If that is not clear to all, a note could be added e.g. " When PSCell is added, the power headroom reporting functionality can be considered as reconfigured "

	Huawei, HiSilicon
	Yes
	We agree with Nokia’s analysis.

	Panasonic
	Yes
	PHR trigger condition “upon configuration or reconfiguration of the power headroom reporting functionality by upper layers….” should cover PSCell addition. Adding a note if seen necessary would be fine for us.

	Ericsson
	No
	For the case when the whole SCG is added (i.e. there was not already a PSCell) then we agree with Nokia (even though we do not think this trigger is very obvious). However, if the SCG is already configured and PSCell change procedure is done, this is less clear. RAN2 has agreed that PSCell change (when new PSCell is added) will be performed with “SCG change”. Then the question is if during this change, PHR configuration (in the MAC-mainConfig) is reconfigured. Baseline agreement has been that this SCG Change is release/add of the SCG which would imply reconfiguration of the MAC entity. However, it is still open if delta signalling could be used for SCG change meaning that MAC-MainConfig is not reconfigured.

Hence we think it would be good to add a new trigger which will make it more explicit and will also cover PSCell change. Maybe a trigger as below would work.

· Addition and change of a PSCell

	LG
	No
	Since the companies have different understanding whether the PSCell is an SCell or not, it may not be clear whether ‘activation of an SCell with configured uplink’ covers the PSCell addition.

We think the PHR reconfiguration is also not enough to cover the PSCell addition. What we have agreed in RAN2#85bis is to trigger the PHR to the corresponding MAC entity upon PHR reconfiguration. Therefore, if the intention is to trigger PHR to both MAC entities upon PSCell addition, additional trigger condition should be specified for both MAC entities as follows,
· Addition of a PSCell

	NTT DOCOMO
	Yes
	We think “activation of an SCell with configured uplink” covers this. We assume the PSCell is actually deactivated state when it is configured and UE needs to warm up the RF for the PSCell. 

	Samsung
	Yes
	The condition '- upon configuration or reconfiguration of the power headroom reporting functionality by upper layers …;' covers the PSCell addition. To add a note from Nokia would be fine, but not preferable.

	ZTE
	Yes
	We agree with Nokia

	ETRI
	Yes
	We think PHR trigger condition “upon configuration or reconfiguration of the power headroom reporting functionality by upper layers” could cover PSCell additon. So it is no necessary to define new trigger conditon. But there is still an unclear point, we see additional note which is suggested by Nokia Networks/Nokia Cooperation could be helpful.

	MediaTek
	No
	Agree with LG. For first addition, there is no existing trigger to PSCell addition, at least not without extrapolation. A new trigger is more straightforward. For reconfiguration, current PHR does not trigger for the corresponding MAC entity.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	No
	Especially if the intention is to trigger PHR at the PSCell addition towards both eNBs, we think this is not covered in the current spec and should be clearly captured.

	HTC
	Yes
	We agree with Nokia.

	NEC
	Yes
	But it is ok for us to add a Note to make it clear

	InterDigital
	No
	The trigger for PSCell addition/change should act like the SCell activation trigger and send PHR to both eNBs.  As LG points out, since we agreed that the reconfiguration trigger results in PHR to only the corresponding MAC entity, this trigger cannot be used for the PSCell addition/change.  Since there are differing opinions on whether PSCell is an SCell and PSCell change may not be understood to be an SCell activation, use of SCell activation for the trigger would be confusing.  An additional trigger would be best.

	Fujitsu
	Yes
	We think that the question is about “PSCell addition” (not PSCell change). Then we agree with Nokia’s analysis i.e. “upon configuration or reconfiguration of the power headroom reporting functionality by upper layers….” is covering PSCell addition.

	Intel
	Yes
	We think that the condition “- upon configuration or reconfiguration of the power headroom reporting functionality by upper layers …;” covers the PSCell addition. 
One thing to note is that in RAN2#87 meeting, we agreed that SI update for PSCell is done by release and addition of PSCell; however it is not necessary to trigger PHR in this case.

	CATT
	Yes
	PSCell should not be considered as either PCell or SCell. We think that PSCell addition requires the configuration or reconfiguration of the PHR which can trigger the PHR reporting.

	Qualcomm
	No
	We prefer to explicitly add the following criterion for PHR trigger: 

· Addition of PSCell

As for whether PSCell change also triggers PHR, it should be further discussed in RAN2 (see Q.4a)

	Kyocera
	Yes
	We agree with Nokia’s view including the suggestion to include a note.
In our understanding, MAC-MainConfig must be reconfigured as part of SCG change.

	ITL
	Yes
	We agree with LG

	NVIDIA
	No
	Agree with LG and InterDigital. In our understanding, the trigger scope for “configuration or reconfiguration of the power headroom reporting functionality” could be the considered MAC entity, hence it would not fire in case the other MAC entity power headroom reporting is (re)configured. We also agree that “activation of an SCell with configured uplink” may not apply. A new trigger would help common understanding. We would also support some clarification of the various triggers scope (e.g.: activation of an SCell with configured uplink is valid for SCell from any CG, not only the CG related to considered MAC entity).

	ITRI
	No
	We agree with LG to introduce a new trigger condition “addition of a PSCell” to make it clear.


Summary:

15 out of 24 companies answered ‘Yes’.
9 out of 24 companies answered ‘No’.

(1 company provided contradicting input and it is not clear what their input means.)

Companies do not agree whether it is covered by current specification and if covered, which part covers this. One issue raised by LG was that the PHR configuration/reconfiguration trigger is supposed to trigger PHR in the corresponding MAC entity, but for PSCell addition PHR is only supposed to be triggered to both MAC entities. Based on this it seems to be a need for discussion more in RAN2.
3.2 PHR trigger for PSCell change to an already configured and activated serving cell

In R2-143645 [4] it was proposed that the UE shall trigger PHR at PSCell change when the PSCell is changed to an already configured and activated serving cell.

Question 4a: Shall PHR be triggered at PScell change to an already configured and activated serving cell?
	Company
	Yes / No
	Comment

	Nokia Networks, Nokia Corporation
	No
	RAN2 has agreed that "The change of the PSCell can only be performed by an SCG Change" so the question does not seem relevant anymore i.e, covered by Question 3 above.

	Huawei, HiSilicon
	No
	There is no need to trigger PHR when PSCell is changed to an already configured and activated serving cell.

	Panasonic
	No
	PSCell change to an already configured and activated serving cell should not change the power situation in the mobile. Therefore there is no benefit for triggering a PHR in this situation

	Ericsson
	Yes
	Similar to Question 3, we consider that it is useful to add that PHR is triggered during PSCell change.

	LG
	Yes
	However, this can be covered by PSCell addition in Question 3.

	NTT DOCOMO
	Yes
	PSCell change is performed by SCG change, which means the PSCell is once removed and added again as a new serving cell.  In that case, we assume UE will autonomously activate PSCell upon the re-addition and triggers PHR (as mentioned in Q3). Also, we think the triggering the PHR in this case will be beneficial from eNB point of view, since TPC of PSCell should be operated sensitively, and the latest PL information will be useful. 

	Samsung
	No
	No additional triggering would be required for already activated serving cell.

	ZTE 
	Yes
	Since the type2 PH value may change after the PSCell change, the PHR shall be triggered at PSCell change to an already configured and activated serving cell.

	ETRI
	No 
	It is no need to introduce additional triggering for already configured and activated serving cell.

	MediaTek
	Yes
	No need to introduce a new trigger, same trigger as PSCell addition.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes 
	Same approach can be taken to address both scenarios in question 3 and 4a.

	HTC
	Yes
	However no need to have a new trigger since this can be covered by PSCell addition.

	NEC
	No
	Agree with NSN and Panasonic, there is no need and not relevant anymore.

	InterDigital
	Yes
	When PSCell is changed, it is removed and added as a new serving cell.  Assuming TPC accumulation is zeroed as it is for SCell addition, the power situation will be different.  The open loop power control parameters may also be modified when the change is requested by the eNB which would affect the power.  We therefore think it would be beneficial to trigger PHR for PSCell change.

We agree with Ericsson (from the answer to question 3.1) to include a trigger to cover both addition and change of PSCell.  Just using a trigger for addition would be unclear.  We suggest a slight modification to the proposed wording of the trigger: 

- Addition or change of a PSCell

“or” seems more appropriate than “and” since we need one or the other, not both, to cause the trigger.

	Fujitsu
	No
	We are also not convinced if the power situation change is so significant. Then the PHR trigger in the case of the PSCell change seems not so beneficial.

	Intel
	No
	There is no need to trigger PHR in this case.

	CATT
	No
	Same as NSN.

	Qualcomm
	No
	Since PHR is already triggered when the cell is activated, there is no need to add further triggers.

	Kyocera
	No
	PHR is triggered since PSCell change can only be performed by an SCG change. MAC-MainConfig must be reconfigured as part of SCG change.

Therefore, we don’t believe this question is applicable anymore.

	ITL
	Yes
	PSCell change can be considered as PSCell addition for triggering PHR.

	NVIDIA
	Yes
	No strong view on the need of the report. Anyway we believe that having the most up-to-date values from UE on such change could benefit the scheduling. The trigger could be common with the one from question 3.

	ITRI
	Yes
	It was agreed that PSCell change is performed by SCG change procedure. During SCG change procedure, the old PSCell is released and then the new PSCell is added. Therefore, PScell change also triggers the PHR if we introduce a new trigger condition “addition of a PSCell”


Summary:
12 out of 25 companies answered ‘Yes’
13 out of 25 companies answered ‘No’.

Since companies do not agree whether PHR should be triggered or not, it seems to need more thinking in RAN2.
Question 4b: If PHR shall be triggered at PSCell change to an already configured and activated serving cell, shall PHR be triggered to both eNBs in that case?
	Company
	Yes / No
	Comment

	Ericsson
	Yes
	If PHR should be triggered at PSCell change then we think PHR should be triggered to both eNBs.

	LG
	Yes
	However, this can be covered by PSCell addition in Question 3.

	NTT DOCOMO
	Yes
	There is no need to distinguish the cases.

	ZTE
	No
	Considering the power situation of UE in MeNB will not change and according to the agreement that “Reconfiguration triggers PHR to corresponding MAC entity”, we think the PHR shall only be triggered to SeNB in case the PSCell change to an already configured and activated serving cell.

	MediaTek
	Yes
	No need to introduce a new trigger, same trigger as PSCell addition.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes 
	Same approach as in Question 3.

	HTC
	Yes
	Same as PSCell addition.

	InterDigital
	Yes
	The trigger should result in a report to both eNB’s. The behaviour should be the same for both PSCell addition and change.

	ITL
	Yes
	Same as PSCell addition.

	NVIDIA
	Yes
	

	ITRI
	Yes
	PHR triggered at PSCell change is covered by PHR triggered by PSCell addition.


Summary:
11 out of 12 companies answered ‘Yes’
1 out of 12 companies answered ‘No’.

Proposal 3 If it is decided that PHR should be triggered at PSCell change to an already configured and activated serving cell then PHR shall be triggered to both eNBs.

Question 4c: If PHR shall be triggered at PSCell change to an already configured and activated serving cell, is this already covered by current specification?
If yes; explain in comment-field which part of the specification captures this?
If no; explain in comment-field how the spec needs to be updated to capture this?

	Company
	Yes / No
	Comment

	Ericsson
	No
	Similar to question 3, if it should be added then it would be good to clarify this in MAC.

	LG
	No
	However, this can be covered by PSCell addition in Question 3.

	NTT DOCOMO
	Yes
	“activation of an SCell with configured uplink” also covers this case. As explained in Q4a, the PSCell will be activated by UE itself upon re-addition of PSCell, and PHR will be triggered.

	ZTE
	Yes
	Since the PSCell change can only be done by SCG change procedure, the PHR related parameters will be configured again even these parameters remain the same, and the PHR will be triggered according to the event “upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function” will be triggered.

	MediaTek
	No
	No need to introduce a new trigger, same trigger as PSCell addition.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	No 
	

	HTC
	Yes
	Same as PSCell addition.

	InterDigital
	No
	To avoid confusion and ensure consistent UE behaviour, it is better to explicitly indicate that a trigger is needed for PSCell change. See our answer to question 3.2 for suggested trigger wording

	NVIDIA
	No
	Same as question 3. Even if PSCell Change is performed by release/add, we would prefer to indicate “PSCell Change” explicitly in the trigger list.

	ITRI
	No
	We prefer to introduce a new trigger condition “addition of a PSCell” to make it clear. Then, PHR triggered at PSCell change is covered by PHR triggered by PSCell addition.


Summary:
3 out of 11 companies answered ‘Yes’
8 out of 11 companies answered ‘No’

Based on the input, most companies does not think it is covered by current specification that PHR is triggered at PSCell change to an already configured and activated serving cell.

Proposal 4 If it is decided that PHR should be triggered at PSCell change to an already configured and activates serving cell, the specification needs updating.
3.3 Logic for inclusion of Type 2 PH
RAN 1 has agreed:

=>
Type 2 PHR for PCell and pSCell whichever belongs to the other CG/eNB is always reported in dual connectivity.

This means that when the UE sends PHR towards the SCG the UE shall always include Type 2 PH for the PCell and when the UE sends PHR towards the MCG the UE shall always include Type 2 PH for the PSCell.

It is discussed in R2-143138 [5] when the UE shall include Type 2 PH for the PCell/PSCell of the CG to which the PHR is sent (i.e. when the UE shall include Type 2 PH for the PCell in a PHR to the MCG and when the UE shall include Type 2 PH for the PSCell in the PHR to the SCG). Either, the Rel-11 behaviour is applied and the UE includes Type 2 PH for the PCell/PSCell when sending the PHR to the MCG/SCG depending on simultaneous PUCCH/PUSCH in that CG, or the UE always includes Type 2 PH for both the PCell and PCell regardless of simultaneous PUCCH/PUSCH.

Question 5: Should we adopt Rel-11 behaviour w.r.t. Type 2 PH inclusion, or shall the UE always include Type 2 PH w.r.t. to this CG (regardless of simultaneous PUCCH/PUSCH for that CG) as proposed in R2-143138 [5]? 
	Company
	Rel-11 behaviour / Always include Type 2 PH
	Comment

	Nokia Networks, Nokia Corporation
	Rel-11 behaviour
	We do no think the "reduced complexity" can justify the overhead. Also the RAN1 LS [R1-143667] states "PHR reporting behavior for the serving cells in the scheduling eNB remains the same as in Rel-11"

	Huawei, HiSilicon
	Rel-11 behaviour
	This should be aligned with RAN1 decision.

	Panasonic
	Slight preference for Rel-11 behaviour
	RAN1#77 [77-15] agreement is that Type 2 PHR for PCell and pSCell whichever belongs to the other CG/eNB is always reported in dual connectivity. Reporting always type 2 PHR also for serving cells belonging to its own CG can be considered as some optimization as it may provide more comprehensive status of the UE. We don’t have a strong opinion, but slightly prefer that MAC entity uses for generation of PH information for serving cells belonging to its own CG the Rel-11 PHR implementation logic and adds the PH information from other MAC entity (for other CG). 

	Ericsson
	Rel-11 behaviour
	

	LG
	Rel-11 behaviour
	Introducing the DC doesn’t bring any new motivation to mandate the inclusion of Type 2 PH of PCell/PSCell whichever belongs to the CG to which the PHR is sent. Following the Rel-11 behaviour is also aligned with the RAN1 decision.

	NTT DOCOMO
	Rel-11 behaviour
	

	Samsung
	Always include Type 2 PH
	We prefer including type 2 PH always in the new PHR format.

Up to Rel-11, the presence of the type 2 PH is determined by the configuration of simultaneousPUCCH-PUSCH. But, the principle is no longer valid for DC where type 2 PH is always included at least in the PHR for the other CG based on the following RAN1 agreements: "Type 2 PHR for PCell and pSCell whichever belongs to the other CG/eNB is always reported in dual connectivity."
Maybe we can have different condition for type 2 PH by considering both simultaneousPUCCH-PUSCH (according to the Rel-11 behavior) and the CG (according to the RAN1 decision), but it would be complicated in the UE side. To add type 2 PH always in the new format would be the simplest, and preferable.

	ZTE
	Rel-11 behaviour
	

	ETRI
	Rel-11 behaviour
	

	MediaTek
	Rel-11 behaviour
	

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Rel-11 behaviour
	We haven’t seen motivation to enhance the PHR with always inclusion of Type 2 PH for the reporting CG

	HTC
	Rel-11 behaviour
	

	NEC
	Rel-11 behaviour
	Aligned with RAN1 decision.

	InterDigital
	Rel-11 behaviour
	The intent of PHR is to provide the eNB with information to help it make better scheduling decisions. The Type 2 PH does not provide useful information when simultaneous PUCCH/PUSCH is not configured since it will have no impact on scheduling decisions. We don’t see justification for requiring the UE to compute an unnecessary value and adding unnecessary overhead to the message.  As in REl-11, the eNB knows whether simultaneous PUCCH/PUSCH is configured in its CG and will know how to interpret the PHR format.

	Fujitsu
	Rel-11 behaviour
	

	Intel
	Rel-11 behaviour
	

	CATT
	Rel-11 behaviour
	

	Qualcomm
	Rel-11 behaviour
	The PH reporting of PCell/PScell to the corresponding CG should follow Rel-11 behaviour, as it is not influenced by the DC operation.

	Kyocera
	Rel-11 behaviour
	

	ITL
	Rel-11 behaviour
	

	NVIDIA
	Rel-11 behaviour
	

	ITRI
	Rel-11 behaviour
	


Summary:
24 out of 25 companies want to stick to Rel-11 behaviour
1 out of 25 companies want to always include Type 2 PH.

Proposal 5 The inclusion of Type 2 PH for the PCell of this CG is based on simultaneous PUCCH/PUSCH configuration (i.e. as in Rel-11).
3.4 PHR format used when Type 2 PH is not present

If the legacy behaviour is applied, the UE includes Type 2 PH for the PSCell only when configured with simultaneous PUCCH/PUSCH in SCG, so then the UE may not always include Type 2 PH for the PSCell. It was proposed in R2-143099 [6] that the UE shall send an Extended PHR MAC CE to the MeNB in case Type 2 PH is not included for the PSCell, and the UE shall send a Dual Connectivity MAC CE to the MeNB in case Type 2 PH for the PSCell is included.

The benefit of dynamic switching between Extended PHR and Dual Connectivity PHR is according to R2-143099 [6] that some ambiguity in the MeNB can be avoided. However a drawback is increased UE and eNB complexity.
Question 6: Shall dynamic switching between Extended PHR MAC CE and Dual Connectivity PHR MAC CE be done based on presence of Type 2 PH for PSCell?
	Company
	Yes / No
	Comment

	Nokia Networks, Nokia Corporation
	No.
	In our opinion, because it is clear that PSCell Type 2 PH is always reported when PHR is sent to MCG, the question does not seem correct.

	Huawei, HiSilicon
	No
	Type 2 PH for PSCell is always present in the PHR to MeNB. Hence, there is no ambiguity.

	Panasonic
	No 
	Due to RAN1 agreement, UE will always report Type 2 PH for PSCell to MeNB. Therefore there is no point in dynamic switching the format. 

	Ericsson
	No
	The dynamic switching seems complex and we do not think there are any issues with ambiguity.

	LG
	No
	Dynamic switching is feasible for PHR transmission to SeNB, i.e., Extended PHR MAC CE can be used for PHR transmission to SeNB in case Type2 PH of PSCell is not present but Type2 PH of PCell is present. However, using only DC PHR MAC CE will ease the specification work.

	NTT DOCOMO
	No
	

	Samsung
	No
	Type 2 PH for PSCell shall always be present in the PHR to MeNB based on the RAN1 agreement.

	ZTE
	No
	Since Type 2 PH for PSCell is always present, no ambiguity will exist.

	ETRI
	No
	Since Type2 PH is always transmitted to MeNB in case of PHR reporting, there is no need to consider dynamic switching.

	MediaTek
	No
	

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	No
	Not seen a reason to switch between the two PHR MAC CE for Dc configured UEs.

	HTC
	No
	

	NEC
	No
	

	InterDigital
	No
	To reduce complexity, it was already agreed that Type 2 PH for PCell and PSCell, whichever belongs to the other CG/eNB, is always reported in dual connectivity, so dynamic switching is not necessary.

	Fujitsu
	No
	It is clear that Type 2 PH for PSCell is always present in the PHR to the MeNB.

	Intel
	No
	We don’t think there is ambiguity issue.

	CATT
	No
	Same understanding as NSN.

	Qualcomm
	No
	We do not see the need for the dynamic switching.

	Kyocera
	No
	We don’t have any reason to reject RAN1’s agreement that Type 2 PH for PSCell is always reported to MeNB.

	ITL
	No
	Without new LCID for DC PHR(i.e. without change of indication for format), MeNB can check whether PHR is generated in DC configuration or not.

	NVIDIA
	No
	

	ITRI
	No
	Since Type 2 PH for PSCell is always reported to MeNB, there is no such dynamic switching between Extended PHR MAC CE and Dual Connectivity PHR MAC CE.


Summary:
25 out of 25 companies answered ‘No’. It is proposed:
Proposal 6 The UE shall always use the Dual Connectivity PHR format when it is configured with the Dual Connectivity PHR format (i.e. no dynamic switching between the Dual Connectivity PHR format and the Extended PHR format is done).

4 Random Access

Based on company contributions to RAN2#87, at least the following issues related to Random Access are still open:
· Support for parallel RA within one CG 

· RAR reception in SCG
· RA on SCells in the PSCell TAG
· CBRA/CFRA on SCG-Scells 
· Triggering of the RA at PSCell addition and synchronized reconfiguration of SCG

Below these issues are discussed one-by-one.
4.1 Support for parallel RA within one CG
It has been agreed that parallel RA should be supported for Dual Connectivity, for example due to the RA triggering may be difficult to coordinate between eNBs. However there seem to have been no proposal for performing parallel RA within one CG.
Question 7: Can it be confirmed that parallel RA within one CG is not supported in Dual Connectivity?

Relates to contribution R2-143346 [7].

	Company
	Yes / No
	Comment

	Nokia Networks, Nokia Corporation
	Yes.
	Comes for free with the concept of MAC entities so we see no need to deviate from the Rel-11 behaviour.

	Huawei, HiSilicon
	Yes
	Otherwise, there is risk that parallel RA procedure may be triggered within MCG AND SCG simultaneously. This means in the worst case UE may have to support 4 RA procedures in parallel.

	Panasonic
	Yes
	

	Ericsson
	Yes
	We do not see a strong need to support parallel RA within one cell group in Dual Connectivity.

	LG
	Yes
	Within one CG, there is no motivation to have a different UE behaviour between CA and DC.

	NTT DOCOMO
	Yes
	

	Samsung
	Yes
	No clear motivation to allow parallel RA within a CG.

	ZTE
	Yes
	We do not see a strong need as well.

	ETRI
	Yes
	There is no strong motivation to support parallel RA within one CG. 

	MediaTek
	Yes
	Agree that there is no strong use case to support this.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes 
	

	HTC
	Yes
	

	NEC
	Yes
	

	InterDigital
	Yes
	We agree with LG; there is no motivation to have a different UE behaviour between CA and DC.

	Fujitsu
	Yes
	

	Intel
	Yes
	

	CATT
	Yes
	Same as the legacy CA.

	Qualcomm
	Yes
	There is no need to enable parallel RA within a CG, i.e. have different than Rel-11 behaviour within a CG.

	Kyocera
	Yes
	We prefer to align with Rel-11 behaviour unless there is a new requirement or motivation.

	ITL
	Yes
	

	NVIDIA
	Yes
	

	ITRI
	Yes
	


Summary:
25 out of 25 companies answered ‘Yes’. It is proposed:
Proposal 7 Parallel RA within a CG is not supported in Dual Connectivity.
4.2 RAR reception in SCG
In Rel-11 CA the UE receives all Random Access Responses (RAR) on the PCell (i.e. both for RA on the PCell and for RA on SCells). It could therefore be considered a baseline that RAR should be received on the PSCell for RA towards the SeNB. 
Question 8: Can it be confirmed that for RA towards the SCG, the RAR is received on the PSCell?

Relates to contribution R2-143346 [7].

	Company
	Yes / No
	Comment

	Nokia Networks, Nokia Corporation
	Yes
	Comes for free with the concept of MAC entities so we see no need to deviate from the Rel-11 behaviour i.e. UE should only monitor the PDCCH of pSCell for RAR in SCG.

	Huawei, HiSilicon
	Yes
	Otherwise, UE needs to monitor the common search space of PDCCH in SCell. It will increase complexity in UE implementation.

	Panasonic
	Yes
	Rel-11 behaviour should be applied within a MAC entity.

	Ericsson
	Yes
	We prefer to align with Rel-11 behaviour.

	LG
	Yes
	

	NTT DOCOMO
	Yes
	

	Samsung
	Yes
	Rel-11 principle can be applied.

	ZTE
	Yes
	We prefer to align with Rel-11 behaviour.

	ETRI
	Yes
	We think Rel-11 behaviour could be applied to this issue.

	MediaTek
	Yes
	CA principle should be applied within each MAC entity.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes 
	Should align with Rel-11 behaviour

	HTC
	Yes
	

	NEC
	Yes 
	No reason to be different

	InterDigital
	Yes
	Rel-11 behaviour is fine

	Fujitsu
	Yes
	

	Intel
	Yes
	It is preferable to apply Rel-11 behaviour within S-MAC.

	CATT
	Yes
	The UE is only required to monitor the CSS in the PSCell. Then the RAR should be received on the PSCell.

	Qualcomm
	Yes
	The PSCell is the special cell for SCG, similarly as PCell for MCG. There is no reason to do this differently than in Rel-11.

	Kyocera
	Yes
	It is better to monitor only PDCCH on PSCell from UE perspective unless there is a new requirement or motivation.

	ITL
	Yes
	

	NVIDIA
	Yes
	

	ITRI
	Yes
	UE shall only monitor the common search space of PSCell for receiving RAR in SCG.


Summary:
25 out of 25 companies answered ‘Yes’. It is proposed:
Proposal 8 For RA towards the SCG, the RAR is received on the PSCell.

4.3 RA on SCells in the PSCell TAG

In Rel-11 CA, RA was introduced on SCells for the sake of time alignment. Hence, RA was only introduced on SCells in TAGs other than the pTAG. Therefore it can be considered a baseline that in Dual Connectivity RA is only supported on SCells not belonging to the PSCell TAG.
Question 9: Can it be confirmed that in Dual Connectivity RA is only supported on SCells in TAGs not containing the PSCell (i.e. not on SCells in the PSCell-TAG)?

Relates to contribution R2-143715 [8].
	Company
	Yes/ No
	Comment

	Nokia Networks, Nokia Corporation
	Yes.
	Comes for free with the concept of MAC entities so we see no need to deviate from the Rel-11 behaviour.

	Huawei, HiSilicon
	Yes
	There is no use case to support RA on SCells belonging to the same TAG as PSCell.

	Panasonic
	Yes
	Rel-11 behaviour should be applied within MAC entity towards SCG 

	Ericsson
	Yes
	We prefer to align with Rel-11 behaviour.

	LG
	Yes
	Within one CG, there is no motivation to have a different UE behaviour between CA and DC.

	NTT DOCOMO
	Yes
	

	Samsung
	Yes
	Rel-11 principle can be applied.

	ZTE
	Yes
	We prefer to align with Rel-11 behaviour.

	ETRI
	Yes
	We think Rel-11 behaviour could be applied to this issue. 

	MediaTek
	Yes
	CA principle should be applied within each MAC entity.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes 
	Should align with Rel-11 behaviour

	HTC
	Yes
	

	NEC 
	Yes
	

	InterDigital
	Yes
	Rel-11 behaviour is fine

	Fujitsu
	Yes
	

	Intel
	Yes
	It is preferable to apply Rel-11 behaviour within S-MAC.

	CATT
	Yes
	Same as the legacy CA.

	Qualcomm
	Yes
	The same behaviour as in Rel-11 is applicable here.

	Kyocera
	Yes
	We prefer to align with Rel-11 behaviour.

	ITL
	Yes
	

	NVIDIA
	Yes
	

	ITRI
	Yes
	We can follow the principle of CA.


Summary:
25 out of 25 companies answered ‘Yes’. It is proposed:
Proposal 9 In Dual Connectivity RA is only supported on SCells in TAGs not containing the PSCell (i.e. not on SCells in the PSCell-TAG)
4.4 CBRA/CFRA on SCG-SCells

In Rel-11 CA, both CBRA and CFRA are supported on the Pcell while for Scells only CFRA is supported. For Dual Connectivity, it was agreed to support both CBRA and CFRA on the PSCell. It can be considered a baseline in Dual Connectivity that for SCG Scells only CFRA be supported.
Question 10: Can it be confirmed that only CFRA is supported on SCG Scells (i.e. not support CBRA on SCG Scells)?

Relates to contribution R2-143715 [8].

	Company
	Yes/ No
	Comment

	Nokia Networks, Nokia Corporation
	Yes.
	Comes for free with the concept of MAC entities so we see no need to deviate from the Rel-11 behaviour.

	Huawei, HiSilicon
	Yes
	As RA on SCG Scell is used to support MTA scenario in SeNB, there is no need to deviate from Rel-11 behaviour.

	Panasonic
	Yes
	Rel-11 behaviour should be applied within MAC entity towards SCG

	Ericsson
	Yes
	We prefer to align with Rel-11 behaviour.

	LG
	Yes
	Within one CG, there is no motivation to have a different UE behaviour between CA and DC.

	NTT DOCOMO
	Yes
	

	Samsung
	Yes
	Rel-11 principle can be applied.

	ZTE
	Yes
	We prefer to align with Rel-11 behaviour.

	ETRI
	Yes
	We think same UE behaviour in Rel-11 CA could be applied to   Rel-12 DC.

	MediaTek
	Yes
	CA principle should be applied within each MAC entity.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes 
	Should align with Rel-11 behaviour

	HTC
	Yes
	

	NEC
	Yes
	

	InterDigital
	Yes
	Rel-11 behaviour is fine

	Fujitsu
	Yes
	

	Intel
	Yes
	It is preferable to apply Rel-11 behaviour within S-MAC.

	CATT
	Yes
	Same as the legacy CA.

	Qualcomm
	Yes
	The same behaviour as in Rel-11 is applicable here.

	Kyocera
	Yes
	We prefer to align with Rel-11 behaviour.

	ITL
	Yes
	

	NVIDIA
	Yes
	

	ITRI
	Yes
	Align with Rel-11 behaviour.


Summary:
25 out of 25 companies answered ‘Yes’. It is proposed:
Proposal 10 Only CFRA is supported on SCG SCells
4.5 Triggering of the RA at PSCell addition and synchronized reconfiguration of SCG
At SCG addition, SCG change and at synchronized reconfiguration of the SCG it is necessary to perform a RA towards the SeNB such that the SeNB is aware of that the UE has completed the addition/configuration. For this purpose it was agreed to have an IE in the RRC message indicating that the UE shall perform RA towards the SeNB. The eNB may include a dedicated preamble for the UE. However, it is still open what triggers the MAC entity to initiate the RA towards the SeNB. Three alternatives for this have been brought up in contributions:
Alternative 1: RRC triggers RA - R2-143221 [9] proposes that a new RA trigger should be added to MAC. For this new trigger the MAC layer would initiate RA based on request from RRC. 
Alternative 2: MAC layer itself triggers RA:

· Alternative 2a: In R2-143498 [10] it is proposed that a transmission of a MAC CE should be triggered at reconfiguration. Then as in Rel-11, new data triggers BSR which in its turn triggers RA.
· Alternative 2b: In R2-143585 [11] it is proposed that a BSR should triggered at reconfiguration (such as SCG addition). Then as in Rel-11, BSR triggers RA.

Question 11: Should RA be triggered for SCG addition and synchronized reconfiguration by RRC or MAC? If by MAC, then how in detail is this done?
	Company
	Alt1/Alt2a/Alt2b
	Comment

	Nokia Networks, Nokia Corporation
	Alt.2b.
	The BSR trigger at "serving cell change" was originally part of the Rel-8 specifications but agreed as being redudant thanks to the RRC message [R2-091635]. Without an RRC message to send in the SCG, we believe it would be best to have the BSR triggered.

	Huawei, HiSilicon
	Alt.1
	Alt.1 allows RA to be triggered directly by RRC with a simple modification – 

“5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated by a PDCCH order, by RRC layer, or by MAC sublayer itself.”
Unlike Alt.1, Alt.2a and Alt.2b try to trigger RA indirectly, by first trigger BSR. However, to trigger RA by BSR still requires another condition to be met, i.e., there is no available PUCCH resource. That means Alt.2a and Alt.2b cannot be applied in synchronized reconfiguration. 
For Alt.2a, there would be need of further discussions on whether logical channel and logical channel group should be configured for the new MAC CE.
There would also be some open issues for Alt. 2b. For example, if regular BSR is triggered by RRC when there is no available RLC or PDCP data in any one LCG, what should be reported? 

In addition, Alt. 2a and Alt. 2b may result in additional latency in UL data transmission, as retxBSR-Timer is started for regular BSR. Generating a BSR to trigger RA (when possibly no RLC or PDCP data is available) means that a regular BSR may be delayed for newly arrived UL data by a time interval of retxBSR-Timer, which has a minimum value of 320 ms and a default value of 2560ms;

	Panasonic
	Alt.1
	Same reasoning as Huawei (RACH is only triggered by BSR in case there is no D-SR configured)

	Ericsson
	Alt2a
	We prefer to use legacy mechanism, i.e., trigger Random Access by the MAC layer itself. More detailed, we prefer Alt2a where a new MAC CE triggers BSR. This indication is beneficial because then the SeNB can detect exactly when the UE applied new configuration both in case on synchronized and unsynchronized reconfiguration. Otherwise there is a risk that RA due to “other reasons” is confused with the RA due to RRC reconfiguration. The new MAC CE also solves the case when there is no payload in the MAC for the BSR.

With respect to Huawei’s question: We agree that we need to check configuration on PUCCH resources so that D-SR is not triggered. However, we do not see this problematic as this is already done with the legacy HO. 

Then one problem of solution Alt 1 is that when RRC triggers RA, MAC may trigger RA at the same time (due to data in the buffer). Some additional logic would be needed. And also in this case, there is a need to check that there is no valid PUCCH resources as otherwise there is risk that D-SR is triggered meanwhile RA is triggered.

	LG
	Alt. 1
	Alt 1. is simple. Note that there was an RRC trigger in earlier version of the MAC specification, but removed by [R2-082516].

	NTT DOCOMO
	Alt2b
	The discussion point to distinguish Alt1 and Alt2 is whether the flexibility of instruction of RACH by RRC is needed or not. If RA procedure is needed only for the specific cases, the flexibility may not be needed. 

We think that the procedure where synchronization is needed between UE and SeNB will always result in PSCell addition, e.g,. SCG addition and PSCell change (SCG remove and add). So, there is no need to have flexibility to instruct RA procedure by RRC. Also, even if we employ alt2, we think that UE does not need to check whether SR is configured or not, since we assume TA timer for TAG including PSCell is not running (due to S-MAC reset) when PSCell is added.
About 2a vs. 2b, there is no much difference. But, Alt2b does not need to define the new MAC CE. 

	Samsung
	Alt. 1
	As PSCell (if configured by RRC) should always be activated, it would be simple to add additional triggering RA by RRC.

	ZTE
	Alt.1
	All alternatives can work, but alternative 1 is the simplest.

	ETRI
	Alt.1
	We think Alt.1 is simple approach and we agree to Huawei’s analysis.

	MediaTek
	Alt.1
	Although we prefer to use BSR to trigger RA, it is not clear when new data would trigger BSR. RRC trigger is more straightforward.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Alt.1
	We think Alt.1 is simple and can be easily captured.

	HTC
	Alt.1
	Alt. 1 is the simplest.

	NEC
	Alt.1
	Agree with Huawei’s reasoning, 
it is more straightforward to be triggered directly by RRC, 

The problem of the parallel RA triggers from RRC and MAC mentioned by Ericsson can be covered by current NOTE in our understanding.

	InterDigital
	Alt 1
	It is simpler if MAC triggers RACH on request from RRC because it is independent of the D-SR configuration and it is also independent of whether or not the UE has valid uplink synchronization (in case of synchronized reconfiguration). Also, the trigger could be made optional if supported by signalling i.e. the NW could choose if it wants the UE to perform RACH immediately or wait until there is DL/UL data arrival for the SCG.

	Fujitsu
	Alt.1 or Alt.2b
	Alt.1: It’s natural to trigger the RA procedure by the RRC message in which the relevant IE is included.

Alt2.b: Similar to the PHR discussions above, it is beneficial for the SeNB to grasp the UL status as much as possible e.g. PH status and BS status.

	Intel
	Alt. 1
	Alt. 1 is straightforward.

	CATT
	Alt 1
	For Alt 2a, according to the legacy UE behaviour, the MAC CE itself does not trigger the BSR reporting. Alt 2b would introduce a redundant BSR.

	Qualcomm
	Alt.1 
	Agree with Huawei’s analysis. Regarding Ericsson’s comment on simultaneous triggering of RA, we do not see the need for additional logic, as the current MAC specification states that: 

There is only one Random Access procedure ongoing at any point in time. If the UE receives a request for a new Random Access procedure while another is already ongoing, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure.

	Kyocera
	Alt. 1
	Alt.1 looks the simplest alternative. We agree with Huawei’s analysis.

	ITL
	Alt 1
	We also prefer Alt 1 since it is simplest.

	NVIDIA
	
	No strong view on this.

	ITRI
	Alt. 1
	Agree with Huawei. For Alt 2a, the RRC reconfiguration complete message is sent to the MeNB, a regular BSR will not be triggered. For Alt 2b, we wonder what to report if there is no data in PDCP and RLC buffers. Introduce RRC triggered RA would be simple and no modification for BSR mechanism is needed.


Summary:
20 out of 24 companies answered that RRC should trigger RA.
1 out of 24 companies answered that MAC should trigger RA by MAC triggering the transmission of a new MAC CE which in its turn triggers a BSR which triggers the RA.

4 out of 24 companies answered that a new trigger for BSR should be added and the BSR will then trigger RA.

Since it seems that all of the alternatives work it is proposed to adopt the alternative the majority prefers:

Proposal 11 The RRC layer shall trigger MAC to initiate RA when the UE is instructed to perform RA.

5 Parameter configuration per UE/per eNB
RAN2 has been discussing many of the MAC related parameters/configurations and if they should be configured independently for MCG-MAC and SCG-MAC entity or if they should be common for both MAC entities. For example for DRX, SPS, and BSR, it has been agreed that the parameters can be configured independently for MCG and SCG. As exception, it is agreed that TTI bundling can be only configured to MCG unless MCG is configured for UL CA.

It could be considered as a baseline that all MAC related parameters are configured individually for MCG and SCG unless explicitly agreed otherwise.
Question 12: Can we assume that all MAC related parameters (i.e. parameters in IEs MAC-MainConfig, sps-Config,
logicalChannelConfig) can be independently configured? If not, please indicate in the comment-field which MAC related parameters/functionality should not be configured independently.
	Company
	Yes/ No
	Comment

	Nokia Networks, Nokia Corporation
	Yes
	However, it seems likely that some parameters will be configured with the same value and to reduce overhead, a missing configuration in SCG could be a pointer to the MCG configuration.

	Huawei, HiSilicon
	Yes
	It can be taken as baseline that UE assumes MAC related parameters are independently configured (in RRC) for MCG-MAC and SCG-MAC. Any possible coordination between MeNB and SeNB should be transparent to UE. That is, UE does not need to know the rationale of why MeNB and SeNB choose their MAC parameters in a particular way.

	Panasonic
	Yes
	

	Ericsson
	Yes
	We think that the MAC entity should largely be running separately and there is no need to having common parameter settings for the different MAC entities. Furthermore since the eNBs (MeNB and SeNB) own their own resources it is important that they can configure their corresponding MAC entity in the UE independently.

Independent MAC configurations are also assumed in the running RRC CR.

	LG
	Yes
	No optimization is needed.

	NTT DOCOMO
	Yes
	

	Samsung
	Yes
	No need for having common configuration for the different MAC entities.

	ZTE
	Yes
	But extendedPHR-r10 should always be set to “setup” in both MAC parameters for MeNB and SeNB.

	ETRI
	Yes
	We think MAC related parameters could be independently configured, since MCG-MAC and SCG-MAC are different MAC entities.

	MediaTek
	Yes
	Agree with HW, network coordination is assumed and no error detection/handling is required by UE side.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	Yes 
	

	HTC
	Yes
	

	NEC 
	Yes
	

	InterDigital
	Yes
	We do not think an optimized configuration is justified.

	Fujitsu
	Yes
	

	Intel
	Yes
	

	CATT
	Yes
	No common configuration for two MACs is observed. The SeNB would anyway send its own MAC configuration in the SCG-configuration. Extra complexity at the UE for signalling saving seems not necessary.

	Qualcomm
	Yes
	

	Kyocera
	Yes
	As a baseline, each eNB should manage own resource. From this perspective separate parameters should be configured per eNB.

	ITL
	Yes
	

	NVIDIA
	Yes
	

	ITRI 
	Yes
	


Summary:
25 out of 25 companies answered ‘Yes’ and did not highlight any parameter (out of those which has not been discussed already) which should not be configured independently per MAC entity. It is proposed:
Proposal 12 As a baseline the remaining MAC related parameters which has not been discussed yet, can be configured independently per MAC entity.

6 MAC entity handling
In previous releases there is only one MAC entity which is always present and not separately established e.g during RRC connection establishment. However, in Dual Connectivity, the MAC entity for the SCG (denoted S-MAC below) is not used when SCG is released. In R2-142255 [12] and in R2-143505 [13] it was discussed how to handle MAC entities in Dual Connectivity and the following three approaches was discussed:

Option 1: One S-MAC entity is configured for all SeNBs. The S-MAC entity is always present regardless of connection with SeNB. When the SeNB is added/released/changed, the S-MAC is reconfigured (and reset). 
Option 2: One S-MAC entity is configured for all SeNBs. The S-MAC entity is present when the UE is connected to any SeNBs. When the SeNB is added/released, the S-MAC is established/removed. When SeNB is changed, the S-MAC is reconfigured (and reset) similar to current HO. 
Option 3: One S-MAC entity is configured for one SeNB. Each S-MAC entity is present only when the UE is connected to the corresponding SeNB. When the SeNB is added/released, S-MAC is established/removed and when the S-MAC is changed,  S-MAC is removed and established again. 
According to the analysis in R2-142255 [12], Option 1 is closest to Rel-11 behaviour and may have least specification impact. Option 2/3 is more similar to current way of handling RLC and PDCP entities but may require that MAC entity establishment-/release-procedures need to be introduced. However these option could support a potential future scenario where the UE is configured with multiple SCGs.

Question 13: How should MAC entity establishment be done in Dual Connectivity? Is there any difference in the approaches from MAC point of view?

	Company
	Option 1/2/3
	Comment

	Nokia Networks, Nokia Corporation
	1 or 2
	All options seem to be equivalent from an eNB viewpoint so we do not see the need to spend too much time on what could be left to UE implementation. Whether or not we need to explicitely handle the creation and removal of an S-MAC will depend on how RRC handles the SCG.

	Huawei, HiSilicon
	2 (or 3)
	Since only one SeNB is supported in R12, there doesn’t seem to be much difference between options 2 and 3. 

As SCG-MAC is only used when UE is in Dual Connectivity mode, we do not see the benefit of having SCG-MAC always configured – do we need to introduce a default configuration for SCG-MAC, if it is always configured on UE?

	Panasonic
	3
	In order to be future proof there should be one S-MAC entity per SeNB.

	Ericsson
	1
	All alternatives can work; this is mainly a modelling issue between MAC and RRC.

Adopting Option 1 would avoid to introduce establish/remove procedures for MAC. Of course, with option 1 it is still possible for the UE to clear the part of the memory and processes used for the S-MAC when DC is not configured, however this will be invisible to the specification.

With respect to Huawei comment: we do not think there is need to have default configuration for SCG-MAC as this should be used

	LG
	3
	In order to support independent MAC configuration/operation of each SeNB under multiple SeNBs environment, it would be good to have one MAC entity per each SeNB.

	NTT DOCOMO
	2
	If we employ Option1, UE should always maintain S-MAC and default configuration may need to be additionally specified. Option3 may require the additional effort in MAC. Since Option2 is similar to MAC handling today, Option2 can be used.

	Samsung
	3
	Seems the most intuitive and straightforward.

	ZTE
	1 or 2
	Considering only one SeNB is supported in R12 and rollback in SCG change is not supported, we think one S-MAC entity for is enough for R12. However, we also agree with Ericsson that the establish/remove procedures for MAC should be avoid. In order to save the complexity, we can have some notes that the S-MAC entity is only valid in case of DC, and leave the establish/remove to UE’s implementation.

	ETRI
	3
	A S-MAC entity per SeNB is the most reasonable approach for MAC handling in Dual Connectivity.

	MediaTek
	2
	This is only modeling issue and it should be aligned with RRC handling of SCG (similar view with Nokia)

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	2
	Option 3 allows for having more than one SeNB, however it is limited for only one SeNB in Rel-12.

Option 2 follows similar approach as in legacy HO.

	HTC
	2
	Option 2 is much similar to MAC handling today.

	NEC
	No strong opinion
	It is a matter of model inside of UE, we could even leave it to UE implementation if it is possible.

	InterDigital
	3(or 2)
	Given that there is a single SCG both options 2 and 3 appear to be equivalent. There is no need to maintain a MAC entity for the SCG always as suggested by option 1

	Fujitsu
	2
	All alternatives can work; this is mainly a modelling issue between UE MAC and UE RRC.

Among them, to see an alignment with the legacy MAC modelling i.e. similarity to the HO, Alt.2 is better.

	Intel
	2
	It is not necessary to always configure S-MAC regardless whether UE has dual connectivity or not, therefore option 1 is excluded. Since there is only one SCG in Rel-12, there is no need to consider option 3.

	CATT
	1
	Following the legacy UE behaviour for MAC should be the baseline. We do not see any benefit of introducing new UE behaviours.

	Qualcomm
	3
	Slightly prefer solution 3 as it is more future proof.

	Kyocera
	3 (or 2)
	It looks good that S-MAC is established/removed as PDCP/RLC entity. Considering multiple CG configuration in the future release, option 3 is slightly preferred.

	ITL
	2 (or 3)
	We agree with Huawei's view

	NVIDIA
	
	No strong view. Our understanding is that this would not dictate UE implementation anyway (i.e. even with option 1, UE may not maintain the S-MAC if not configured in dual connectivity).

	ITRI
	3
	For the enhancement to support multiple assistant eNB in the further, we prefer one S-MAC entity is configured for one SeNB.


Summary:
Companies provided multiple inputs on this question and the outcome is:
5 companies think Option 1 can be adopted

15 companies think Option 2 can be adopted

11 companies think Option 3 can be adopted

Based on companies input it seems preferable to adopted either Option 2 or Option 3. However, which of the two options are adopted needs further discussion.
7 Other issues

In this section companies are invited to bring up and discuss other open issues which they think could be settled in this email discussion.
7.1 dl-PathlossChange per MAC CE

Nokia Networks, Nokia Corporation: as indicated in R2-143364, for the pathloss change trigger we want to clarify that the UE shall use dl-PathlossChange associated with MCG for MCG cells and dl-PathlossChange associated with SCG for SCG cells in both MAC entites when deciding whether PHR should be triggered. Without that clarification, dl-PathlossChange associated with MCG would be used for all cells in MCG MAC entity and dl-PathlossChange associated with SCG would be used for all cells in SCG MAC entity which would lead to different triggering conditions.

Ericsson: Currently the dl-PathlossChange-trigger looks as follows.

prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell which is used as a pathloss reference since the last transmission of a PHR when the UE has UL resources for new transmission;
We agree with Nokia. We think this can be solved by clarifying that there is a dl-PathlossChange for a Serving Cell and the below would fix this:

prohibitPHR-Timer expires or has expired and the path loss for at least one activated Serving Cell which is used as a pathloss reference has changed more than the dl-PathlossChange dB associated with that serving cell since the last transmission of a PHR when the UE has UL resources for new transmission;
LG: We agree to clarify the pathloss change trigger. How to specify can be discussed further.
ZTE: Agree the intention of Nokia, and based on the clarification given by Ericsson, we propose to have some further clarification on the prohibitPHR-Timer, which can be found as follow:.
prohibitPHR-Timer of one CG expires or has expired and the path loss for at least one activated Serving Cell which is used as a pathloss reference within this CG has changed more than the dl-PathlossChange dB associated with that serving cell since the last transmission of a PHR when the UE has UL resources for new transmission;
NEC: we agree this should be clarified otherwise it will result in different implementations. However we prefer the other way around, i.e. using the parameter associated to the MAC enetity for all cells , In this way, each eNB can control how frequent the PHR will be triggered by changing its own configuration.
Summary:
Since companies seem not agree how this should be done, it seems to need more thinking in RAN2.
7.2 Reference time for pathloss calculation

Nokia Networks, Nokia Corporation: Furthermore, we want to highlight the fact that the PHR is triggered only when there is an UL grant for new transmission. This means that the PHR to MeNB and to SeNB are typically sent at different time instants. Therefore, when calculating the pathloss change, the reference point should be pathloss at the time of last transmission of a PHR by the corresponfing MAC entity, i.e., a transmission of a PHR by the other MAC entity should not change the reference point.
Ericsson: We agree with Nokia’s intention but we think that in general it should be clear that all kind of transmissions should refer to the transmissions in the corresponding cell group. However in this particular case we could consider clarifying it as below.

prohibitPHR-Timer expires or has expired and the path loss for at least one activated Serving Cell which is used as a pathloss reference has changed more than the dl-PathlossChange dB associated with that serving cell since the last transmission of a PHR when the UE has UL resources for new transmission in this CG;
LG: We agree with the intention.
ZTE: Agree the intention of Nokia, and based on the clarification given by Ericsson, we propose to have some further clarification on the prohibitPHR-Timer, which can be found as follow:.

prohibitPHR-Timer of one CG expires or has expired and the path loss for at least one activated Serving Cell which is used as a pathloss reference within this CG has changed more than the dl-PathlossChange dB associated with that serving cell since the last transmission of a PHR when the UE has UL resources for new transmission in this CG;
NEC: we agree with this clarification. 

Summary:

6 out of 6 companies want that the reference point for the path loss change calculation shall be the path loss at the time of the last transmission of a PHR to the corresponding CG. It is proposed:

Proposal 13 When the path loss change is calculated, the reference shall be the path loss at the time of the last transmission of a PHR to the corresponding CG.
7.3 Consideration on PH trigger
NTT DOCOMO: RAN2 agreed that the configuration of PHR related parameters and operation are independent, and UE transmits PHs toward both eNB for the specific condition, e.g., pathloss change. If the TPC policy is different between MeNB and SeNB, the additional consideration may be needed. For example, if MeNB aims to perform very sensitive TPC by setting dl-pathlossChange to “1dB” but SeNB aims to perform TPC very roughly by setting dl-pathlossChange to “6dB” or “Infinity”, even when the pathloss of serving cell in SCG has changed by more than 1dB, PH will not be triggered. In that case, MeNB cannot perform the sensitive TPC utilising the PH information of the serving cell of the other CG. It may be good to have common understanding for this issue.

NEC: see our remark in section7.1, in our understanding, if we agree to use the dl-pathlossChange associated to the MAC entity for PHR triggered on all cells, i.e. for all serving cells, use the value configured by MeNB for the PHR triggered in MeNB MAC entity, and use the value configured by SeNB for the PHR triggered in SeNB MAC, there is no this issue. 
Summary: Seem to relate to section 7.1. See section 7.1.
8 Conclusion
Below is a summary of the proposals in this contribution:

Proposal 1
Separate buckets shall be used for split bearers.
Proposal 2
It is up to network configuration to ensure that RLC status reports do not get stuck in UL.
Proposal 3
If it is decided that PHR should be triggered at PSCell change to an already configured and activated serving cell then PHR shall be triggered to both eNBs.
Proposal 4
If it is decided that PHR should be triggered at PSCell change to an already configured and activates serving cell, the specification needs updating.
Proposal 5
The inclusion of Type 2 PH for the PCell of this CG is based on simultaneous PUCCH/PUSCH configuration (i.e. as in Rel-11).
Proposal 6
The UE shall always use the Dual Connectivity PHR format when it is configured with the Dual Connectivity PHR format (i.e. no dynamic switching between the Dual Connectivity PHR format and the Extended PHR format is done).
Proposal 7
Parallel RA within a CG is not supported in Dual Connectivity.
Proposal 8
For RA towards the SCG, the RAR is received on the PSCell.
Proposal 9
In Dual Connectivity RA is only supported on SCells in TAGs not containing the PSCell (i.e. not on SCells in the PSCell-TAG)
Proposal 10
Only CFRA is supported on SCG SCells
Proposal 11
The RRC layer shall trigger MAC to initiate RA when the UE is instructed to perform RA.
Proposal 12
As a baseline the remaining MAC related parameters which has not been discussed yet, can be configured independently per MAC entity.
Proposal 13
When the path loss change is calculated, the reference shall be the path loss at the time of the last transmission of a PHR to the corresponding CG.
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