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Introduction
This is a report from email discussion [97#65][LTEeMTC] normal mode and PUSCH enhancement mode reconfiguration.
[bookmark: _Ref178064866]Discussion
At RAN2#97 the following was agreed in the break-out session for VoLTE coverage enhancement in Rel-14 for UEs of category 0 and above:
Agreements:
1	The switch between normal mode and PUSCH enhancement mode can be done by RRC reconfiguration without handover.
2	UL asynchronous HARQ and UL synchronous HARQ cannot be supported simultaneously by UE for PCell.


Further the following was agreed in the main-session:
	Agreements:
=>	Agreement from breakout session for eVolte is confirmed. Current CR that will be sent to plenary will have to be updated to include this agreement.
=>	Aim to have a separate CR for MTC that can be seen in the next meeting to add the more optimised approach where the reconfiguration can be done without handover.




Question 1: Is your interpretation of the agreements made in RAN2#97 that the intention of this email discussion is to produce CRs for eMTC to allow switching between CE-mode and normal mode without handover?
	Company
	Interpretation

	Ericsson
	Yes.

	Intel
	No. To our understanding the primary scope of this email discussion is to discuss the useful scenarios where the reconfiguration between CE mode and normal mode can be performed without handover. 

	Qualcomm
	Yes.

	NEC
	Conditionally Yes: Our understanding is to discuss further considering the eMTC specific behaviour first, and then if agreeable, to produce CRs.

	NTT DOCOMO
	We agree with Intel that we would like to discuss the intended behaviour, and it seems the reason why “Email discussion report” is asked as outcome of the email discussion on top of the potential CR.



Most companies understand that the intention of the agreement in Athens was to produce CRs, however details should be discussed.


Question 2: If switching without handover is added for eMTC; is your understanding that the eNB could anyway decide to trigger a handover when switching, if preferred by the eNB?
	Company
	Reply

	Ericsson
	Yes. Similar to eVoLTE, the eNB is free to perform the switch using a handover if it prefers, even if the specification supports switching without a handover.

Further input in response to Intels comments: 
Regarding not applying this behaviour for BL UEs: We agree that this switch should not be done by BL UE. We assumed that the RRC text should not apply for them but it may not have been as clear as intended. We think a text similar to the below should do the trick. Basically BL UEs would for sure be enhanced coverage so the green statement would never be true for them and hence the eNB cannot trigger this behaviour for such UEs.

1>	if the ce-Mode is included in the received physicalConfigDedicated, for the associated serving cell:
2>	if the UE was not in enhanced coverage in the beginning of this procedure and ce-Mode is set to setup, or
2>	if ce-Mode is previously configured and ce-Mode is set to release:
3>	instruct the associated MAC entity to perform partial reset;

Regarding also supporting changing between normal and CE-mode with handover: We agree that this should be supported. Does Intel see anything which needs to be added to the CRs to support this?

	Intel
	For eVoLTE our understanding is that for the reconfiguration between normal mode and PUSCH enhancement (and thus between synchronous and asynchronous HARQ) within the same cell can only be done with reconfiguration w/o handover. In case of mobility, the reconfiguration needs to be done with handover (same as in legacy). It should be noted that the PUSCH enhancement mode in eVoLTE is similar to CE mode A in eMTC.
For eMTC: the only scenario where we consider a reconfiguration between normal mode (i.e. WB) and CE mode as useful is for non-BL UEs, for voice and the switch between normal mode (WB) <-> CE mode A within the same cell (to avoid the longer handover interruption time). For all other cases (i.e. BL UEs, non-voice and the switch between normal mode (WB) <-> CE mode B within the same cell), we don’t see the stringent need for the optimised approach. However, to keep the impact to specification low, it is ok for us to apply the same mechanism for reconfiguration of non-BL UEs (i.e. no need to discriminate between CE mode A and CE mode B).
Furthermore, in case of mobility, the reconfiguration needs to be done with handover (same as in legacy).
To conclude: it should not be left to eNB when to trigger the switching within the same cell. It should be based on the type of UE, i.e. non-BL UE.

	Qualcomm
	Yes. But handover introduces interruption time, RACH failures and call drops, so it is good to avoid handover approach whenever possible. The UE may run Voice application on top of eMTC CE modes, so avoiding handover is good for user experience and network call drop KPI.

	NEC
	Yes. It is anyway network decision whether to apply the handover or the optimized switching for non-BL UE as pointed out by Intel.

	NTT DOCOMO
	DOCOMO preference is to adopt only one mechanism, i.e., intra cell HO, for eMTC case. If we allow two different mechanisms, the UE behaviour for both mechanisms needs to be clarified and UE capability may need to be defined in order for the network to decide which mechanism to apply.
Considering also that reconfiguration between CE <->normal would not be so frequent, and also the abovementioned specification impacts, we think such kind of optimizations of defining two mechanisms are not necessary.



Most companies think that even if introduced in the specification the possibility to do a switch between normal and CE-mode, the eNB should be free to decide to use a handover if preferred by the eNB.
One company assumes that a switch would not be so frequent and prefers to only support one way of switching between normal and CE-mode, namely by using an intra-cell HO and hence they do not think we should add the more optimised approach where the reconfiguration can be done without handover.
[bookmark: _Toc477531219][bookmark: _Toc477531864][bookmark: _Toc477531970][bookmark: _Toc478146523]Even if it would be possible from a specification point of view to do a switch between normal and CE-mode, the eNB should be free to decide to use a handover if preferred by the eNB.


Question 3: If switching without handover is added for eMTC; does this require a separate capability?
	Company
	Reply

	Ericsson
	We have no strong preference. 

	Intel
	A separate capability is not stringent needed. We think the switching w/o handover can be coupled with non-BL UEs. 

	Qualcomm
	Yes. We do want a separate optional UE capability. We understand that the alternative approach (based on handover) was proposed for Release 13 by Ericsson in R2-1701078 in 2/2016 RAN2 meeting. So we also want this optimization be introduced from Release 13. This is because it can improve the R13 eMTC performance, including lowering network call drop KPI and reducing UE interruption time.

	NEC
	No strong opinion, given this could be introduced from Rel-14.

	NTT DOCOMO
	See our answer for question 2.
However, if RAN2 agrees to define two mechanisms, then separate capability maybe needed.



Two companies prefer to have a separate capability bit for the HO-less switch, while the rest do not have any strong preference.
[bookmark: _Toc477531220][bookmark: _Toc477531865][bookmark: _Toc477531971][bookmark: _Toc478146524]A separate capability bit is used to indicate whether the (non-BL) UE supports the switch between normal and CE-mode without handover.


Question 4: If switching without handover is added for eMTC; is any special handling needed for MTC compared to what was done for eVoLTE?
	Company
	Reply

	Intel
	Yes, at least it should be clarified that the switching w/o handover is performed  for non-BL UEs.

	Ericsson
	As proposed above, a slightly modified version of the propose CR-text for 36.331 would clarify that the switch can never be done for BL UEs.

	Qualcomm
	Yes. According to our understanding as well as the analysis in Ericsson’s paper R2-1701078, we think UE need to pull some parameters from SIB1-BR and “radioResourceConfigCommon” into the non-handover RRC reconfiguration message (not in the MobilityControlInfo IE). SIB1-BR include many parameters, some parameters are not required for the switch (e.g., they are the same in two modes), so we only take the minimal required parameters from SIB1-BR and put them into the RRC reconfig. In this way we can lower TB size/MCS and increase reliability/system capacity, especially here we are referring to the UEs in CE mode boundary,

	NEC
	Yes for clarification on non-BL UE.
Also, we are wondering about the need of additional clarification with respect to the downlink handing in the MAC partial reset (36.321). In eVoLTE only uplink (PUSCH) is impacted but in eMTC both UL and DL are impacted. For instance, DL scheduling is switched between “within a subframe” and “cross-subframe” scheduling. So, the followings (excerpted from MAC reset part) or similar texts may be needed in 36.321?
-	flush the soft buffers for all DL HARQ processes;
-	for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;

	NTT DOCOMO
	At least the following clarification is needed:
- (similar with QC comments) the necessary IE in SIB1-BR e.g. fdd-DownlinkOrTddSubframeBitmapBR-r13, addressed in R2-1701078 need to be also included in RRCConnectionReconfiguration message level.
- When UE applies CE mode operation like repetition to avoid ambiguity between UE and eNB.



The following open issues has been brought up by the participating companies:
· Whether and how it can be clarified that the switch w/o handover is only applicable for non-BL UEs.
· Whether and how parameters in SIB1-BR should be included in the RRC reconfiguration message (not including mobilityControlInfo)
· Whether and how the partial MAC reset needs modification for the switch w/o handover for eMTC.
· Whether and how to avoid ambiguity during the switch.

[bookmark: _Toc477531221][bookmark: _Toc477531866][bookmark: _Toc477531972][bookmark: _Toc478146525]RAN2 should discuss the above issues.



Question 5: Are there any comments to the draft CRs to 36.300 and 36.331?
	Company
	Reply

	Intel
	For the 36.300 CR: the Rel-13 text should be kept to support switching with handover for BL UEs. For non-BL UEs a sentence can be added saying that the switch can be done by RRC reconfiguration without handover.
For the 36.331 CR: we think it should be clarified that the partial reset in MAC should be triggered only for non-BL UEs.

	Ericsson
	Regarding 36.300: The intention behind the removal of the following text from 36.300 was that we think the paragraph was added to show that there is a restriction (i.e. that it would not be possible to do the switch without handover). But since we now are removing that restriction we dont need any paragraph.

Reconfiguration of a UE in connected mode from normal to enhanced coverage mode (and vice versa) is supported by a means of intra-cell handover.

However, we would be fine with having a pragraph it that is considered needed. For example the following if companies thinks it is necessary.

Reconfiguration of a UE in connected mode from normal to enhanced coverage mode (and vice versa) is supported by a means of intra-cell handover and RRC reconfiguration.

Regarding 36.331: As indicated above, some rewording would clarify that this does not apply for BL UEs since those UEs would never switch from normal to CE-mode.


	Qualcomm
	36.300: we are fine with the above new suggestion from Ericsson. But I prefer to make it clear by adding the yellow text below, because handover is also a RRC reconfiguration.
Reconfiguration of a UE in connected mode from normal to enhanced coverage mode (and vice versa) is supported by a means of intra-cell handover and RRC reconfiguration without handover.
36.331: please refer to our reply to Question #4.



For 36.300, some companies seem to prefer to capture that a switch between normal and CE-mode can be done via a handover or via an RRC reconfiguration without handover.
[bookmark: _Toc477531222][bookmark: _Toc477531867][bookmark: _Toc477531973][bookmark: _Toc478146526]Capture in 36.300 that a switch between normal and CE-mode can be done via a handover or via an RRC reconfiguration without handover

For 36.331, some companies prefer to clarify that a switch between normal and CE-mode can only be performed for non-BL UEs.
[bookmark: _Toc477531223][bookmark: _Toc477531868][bookmark: _Toc477531974][bookmark: _Toc478146527]36.331 should be written such that the switch only applies for non-BL UEs.

Conclusion
Based on the discussion during this email discussion the following is proposed:
Proposal 1	Even if it would be possible from a specification point of view to do a switch between normal and CE-mode, the eNB should be free to decide to use a handover if preferred by the eNB.
Proposal 2	A separate capability bit is used to indicate whether the (non-BL) UE supports the switch between normal and CE-mode without handover.
Proposal 3	RAN2 should discuss the above issues.
Proposal 4	Capture in 36.300 that a switch between normal and CE-mode can be done via a handover or via an RRC reconfiguration without handover
Proposal 5	36.331 should be written such that the switch only applies for non-BL UEs.
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