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1	Introduction
The following email discussion was agreed during RAN2#109bis-e to discuss there remaining open issues on standalone deployment:
[Post109bis-e][945][eMTC] Standalone deployment – Remaining issues (Ericsson)
      Scope: remaining open issues for standalone deployment
      Intended outcome: Report from the email discussion
      Deadline: next meeting

The following are the latest agreements on standalone deployment: 
	
RAN2#109_e agreements:
In standalone deployment, if a UE considers itself to be in enhanced coverage with S criteria of normal coverage fulfilled, absolute priorities for cell reselection are used (i.e. UE does not switch to ranking as it would when in enhanced coverage due to S-criteria).

RAN2#109bis-e agreements:
RAN2 intends to address the case for a non-BL UE to be able to select non-standalone cell to camp over standalone cell on the same frequency even when the coverage is better for the latter.




The following is currently captured in TS 36.304: 
	If cell selection criteria S in normal coverage is fulfilled for a cell, UE [may] consider itself to be in enhanced coverage if SystemInformationBlockType1 cannot be acquired but UE is able to acquire MasterInformationBlock, SystemInformationBlockType1-BR and SystemInformationBlockType2.



During RAN2#109bis-e majority of the companies who participated in the discussion (see e.g. [2]) held the opinion the brackets above can be removed and "may" used as the verb in the specification text. However, all concerns were not resolved during RAN2#109bis-e, and the purpose of this email discussion is to continue discussion to conclude the remaining aspects on this objective in RAN2#110. 

[bookmark: _Ref178064866]2	Discussion
2.1	BL UEs in standalone deployment
The following text is currently captured in TS 36.304: 
	If cell selection criteria S in normal coverage is fulfilled for a cell, UE [may] consider itself to be in enhanced coverage if SystemInformationBlockType1 cannot be acquired but UE is able to acquire MasterInformationBlock, SystemInformationBlockType1-BR and SystemInformationBlockType2.



This text does not distinguish between BL UEs and non-BL UEs in CE. For BL UEs it is only possible to operate in the cell in enhanced coverage mode, see e.g. TS 36.300 clause 23.7b. Specifically, for BL UEs it should be clear that the UE shall camp in the standalone cell if the cell has the highest ranking. Therefore, if "may" is used, the text in TS 36.304 might be misleading unless e.g., it is clarified in which case this applies.
DP1: Assuming "may" is used, should the text in TS 36.304 be further updated to indicate whether this applies to only non-BL UEs? Separate text or a clarification in the existing text will be needed to capture the other case, i.e. BL UEs.
	Company
	Yes / No 
	Comments (text proposals are encouraged)

	Ericsson
	Yes
	For BL UEs, considering that it is only possible to operate in enhanced coverage mode, as specified in e.g. TS 36.300 clause 23.7b, the behaviour is clear, i.e., considers itself to be in enhanced coverage.
However, we think it would be better specify the BL UE behaviour explicitly in the specification text to avoid different interpretations in the future, therefore the sentence can be clarified, e.g.
"…UE in CE may consider itself to be in enhanced coverage…"
and
"…BL UE shall consider itself to be in enhanced coverage…"
either in the same sentence or a separate sentence for different UE types. 

	Huawei
	No
	Only non-BL UE can receive SIB1 so this is clear.

	Qualcomm
	No
	It is already clear that this text applies to non-BL UE becuse it says ‘...if SystemInformationBlockType1 cannot be acquired but UE ...‘. BL UE is not required to acquire SystemInformationBlockType1.

	Intel
	No
	The text is clear that it is only for non-BL UE since only non-BL UE can read SIB1.

	Lenovo
	No
	The same reason as above only non-BL UE can read SIB1

	Nokia
	No
	Agree with above view only non-BL UE will attempt to read SIB1 first. As everyone agrees to the view that the above lines are meant for non-BL UE, then depending on its functionality in the cell, it shall be considered in enhanced coverage instead of may. 

	Sequans
	No
	Agree with above that this targets only non-BL UEs. There is no need, and it would be in itself misleading, to specify BL UE behavior in this case as it is not really applicable. However, for clarity’s sake, it could be wiser to specify this explicitly for non-BL UEs: “a non-BL UE may consider…”



Rapporteur summary for DP1:
7 companies have replied where one company replied "yes" and 6 companies replied "no". It seems all companies however share the understanding that for BL UEs it would not be possible to read SIB1 thus the condition should not apply to BL UEs. There is no support to add additional clarification beyond one company thus no proposal is made.


2.2 	Non-BL UEs in standalone deployment
During RAN2#109bis it was clarified and agreed that the intention in case of non-BL UE and standalone deployment is that non-BL UE should be able to select a non-standalone cell in normal coverage in case it does not prefer to camp in standalone cell in enhanced coverage, even in the case the coverage in the standalone cell would be better. 
In RAN2#109 it was agreed that for standalone deployment absolute priorities apply for cell reselection when S-criterion for normal coverage is fulfilled – i.e., if the normal coverage S-criterion is fulfilled, the non-BL UE is in normal coverage when considering cell re-selection, even if it uses enhanced coverage to operate in the cell. See clause 5.2.4.6a in TS 36.304 [1]:
	[bookmark: _Toc29237904][bookmark: _Toc37235803]5.2.4.6a	Reselection for enhanced coverage
Ranking as defined in clause 5.2.4.6 is applied for intra-frequency and inter-frequency cell reselection (irrespective of configured frequency priorities, if any) while the UE is in enhanced coverage.
If a UE considers itself to be in enhanced coverage when S criteria for normal coverage is fulfilled, the absolute priority reselection cell reselection criteria as defined in clause 5.2.4.5 is applied for inter-frequency cell reselection.



When absolute priorities are configured, and a neighbouring non-standalone cell would have higher priority this would mean the UE would perform cell re-selection (from standalone cell) to a neighbouring cell according to clause 5.2.4.5 in TS 36.304, regardless of whether the UE would camp in normal or enhanced coverage in the new cell. 

[bookmark: OLE_LINK90][bookmark: OLE_LINK91]DP2: For non-BL Ues, when the standalone and non-standalone cells have different configured priorities for frequency, non-BL UE selects non-standalone cell (assuming it has higher priority) regardless of operating in normal or enhanced coverage in that non-standalone cell. I.e., the UE may end up in a non-standalone in enhanced coverage which is worse that the enhanced coverage if it were to camp in the standalone cell. Do you think this is the intended behaviour?	Comment by QC-RAN2#110e: Does this mean frequency priority?	Comment by Ericsson-RAP: Yes
	Company
	Yes / No 
	Comments 

	Ericsson
	Yes
	This is according to the currently specified behaviour, as described above. We don‘t think anyhing need to be changed for the inter-frequency case with absolute priorities, the result is the intended behaviour according to the existing prioritization criteria. 

	Huawei
	No?
	Not very clear what this means. 
UE just follows the reslection rules:
UE selects the best cell according to reselection criteria. If UE is using priorities (i.e. is in normal coverage according to S-criteria) UE will reselect a cell on a higher priority carrier provided that it meets the threshold, therefore according to the rules this cell is „better“.
Ranking is used only if UE is in enhanced coverage due to S-criteria – so not sure what the scenario is in which UE selects a cell which has „worse“ enhanced coverage. If the UE is in enhanced coverage it will select the best ranked cell. If UE uses enhanced coverage mode due to standalone (when in normal coverage according to S-criteria) then it will use priorities.

	Qualcomm
	No
	1. A non-BL UE will select/reselect high priority cell if it meets the normal cell suitability critera.
2. If normal cell suitability criteria is not meet then non-BL UE would apply ranking based suitability criteria and in that case it should select the strongest cell.
Therefore, don’t really understand DP2.

	Intel
	No or Not sure the issue
	If this is regarding the scenario as described in Section 1, the UE fulfills the S-criterion for normal coverage, regardless of whether it is a standalone or non-standalone cell (since it can’t differentiate it).  
In terms of cell reselection, like Huawei said, UE will always select the best or the highest ranked cell for cell reselection.

	Lenovo
	No
	UE could follow the legacy cell reslection rules.

	Nokia
	No
	UE should follow the cell reselection criteria as specified. For cell reselection there is no additional preference towards ‘specific type’ cell. It depends on defined priorities and cell reselection offset parameters.

RAN2 agreement related to this topic is meant for cell-selection. During cell selection if the non BL UE happens to camp on standalone cell, it need not continue to camping onto the cell. Instead it can try to find another suitable NSA cell for camping. For this intention, we don’t think specification changes are needed.  And this agreement is not meant for cell reselection.

	Sequans
	Yes
	The UE will follow the cell reselection rules as required (priorities first in this case). Then, when camping on the selected cell according to priorities, it will camp in the appropriate CE level, which may turn out “worse” than for the one with lower priority. This is indeed the intended behavior.



DP3: For the case described in DP2, if you think is it is the intended behaviour, is there a need to capture this behaviour explicitly in TS 36.304 (or elsewhere)? Otherwise, i.e., if you think this is not the intended behaviour, what do you think the UE behaviour should be?
	Company
	Yes / No 
	Comments 

	Ericssson
	No
	The cell-reselection for inter-frequency case should follow the existing rules in 5.2.4.5.

	Huawei
	No?
	Agree that UE should follow the existing rules. 

	Qualcomm
	No
	Don’t agree with DP2, see response to DP2.

	Intel
	No?
	Not sure of the intention of the question of DP2.

	Lenovo
	No
	The same view as in DP2.

	Nokia
	No
	We don’t think the cell reselection behavior to be impacted.

	Sequans
	No
	No need to change anything, this is already captured



Rapporteur summary for DP2 and DP3:
The intention of DP2 was to ask whether the existing behavior w.r.t. priorities is understood and fine for companies considering the earlier discussions and agreement related to standalone deployment. 
Per the existing cell reselection rules in TS 36.304, if absolute frequency priorities have been configured, depending on the exact configuration of the cell reselection thresholds, it can happen that the UE ends up in worse absolute coverage compared to the standalone cell and in enhanced coverage in cell the UE selects and camps in. However, as brought up, such cell would be considered "better" per the rules and likely with proper configuration of the thresholds such event would not be a typical.
In any case, it seems all companies are fine with this existing behavior and no changes are proposed by any company, therefore no proposals are made for this DP.


For the inter-frequency case, the following is additionally stated in TS 36.300 clause 23.7b:
	A UE in enhanced coverage camps on a suitable cell where S criterion for UEs in enhanced coverage is fullfilled.The UE shall re-select to inter-frequency cells in which it is able to operate in normal coverage over cells in which it has to be in enhanced coverage.



Thus, for the equal priority inter-frequency case, TS 36.300 already specifies the UE should prioritize cells which provide normal coverage. 
Absolute priorities would apply only for inter-frequency case, and only if configured. The intra-frequency cell re-selection case has not been explicitly captured by the agreements or specifications considering non-BL UE and standalone deployment, and companies have had somewhat differing views on how this would work or how it should be captured in the specifications. 
Common for equal priority inter-frequency and intra frequency case is that the best ranked cell should be selected initially for camping. However, as agreed in context of standalone deployment, non-BL UE should have the possibility to re-select to normal coverage non-standalone cell. If an operator has deployed a standalone cell, it would likely prefer the UE to camp in the standalone cell if possible. In these cases, it should be clarified whether the UE should camp in a neighbour non-standalone cell only if it can operate in normal coverage in that cell, i.e., if the UE would require enhanced coverage in such non-standalone cell, whether it should camp in the standalone cell instead if the coverage is better with respect to the non-standalone cell.
DP4: For non-BL UEs and equal priority inter-frequency or intra-frequency case, do you agree that when considering camping in standalone cell in enhanced coverage, non-BL UE should select a non-standalone cell only if it can operate in normal coverage in that non-standalone cell if the ranking for the standalone cell is higher?
	Company
	Yes / No 
	Comments 

	Ericsson
	Yes
	In case there is no other cell with a higher priority frequency, i.e., equal priorities, ranking should be applied. If the standalone cell has the highest ranking, the UE shall camp in that cell. However as discussed earlier there is one exception that RAN2 would like to address; if there is a candidate cell with equal priority which ranks less, it should be possible for the non-BL UE to camp in that cell if it can camp in normal coverage. 
See DP5 and DP6 for further clarification.

	Huawei
	No
	Just need to follow the existing reselection rules.

	Qualcomm
	Yes
	Agree, a non-standalone cell that meets normal cell suitability criteria should be preferred over standalone cell even if standalone cell is ranked highest.
Standalone cell is a new type of cell and it is intended for eMTC service. Therefore, we don’t think a non-BL UE should prefer standalone cell over non-standalone cell when both type of cells meet normal cell suitability criteria.

	Intel
	No
	Agree with Huawei, existing reselection rules apply since the UE does not know whether it is standalone or non-standalone.

	Lenovo
	Yes
	The same view as Qualcomm.

	Nokia
	No
	The DP proposes additional check for cell selection when the UE decides to select another non standalone cell instead of standalone cell on its coverage condition. In our view this additional check is not needed. The intention is that, UE should not stop cell selection procedure when it first camped on standalone cell, it needs to continue until it does not find another suitable non standalone cell. But here additional check is not needed.

	Sequans
	Maybe
	We understand DP4 to equivalently say: If both cells have the same priority and a non-BL UE can camp only in CE in both, then ranking applies. Otherwise (i.e. the non-BL UE can camp in normal coverage on the non-standalone cell), the UE should choose the non-standalone cell.
However, in practice the UE cannot currently know if it can camp in normal coverage until it manages to read or not SIB1. A standalone cell can have its normal coverage S criteria fulfilled, but still no UE would be able to actually camp on it in normal coverage. So, even by specifying something similar to what’s in 36.300 for the inter-frequency case, there is no guarantee that the new “normal coverage” cell would be that. Depending on the ratio of standalone and not standalone cells in the area, this may cause UEs to switch cells a lot.
The same issue would actually apply for the inter-frequency case as well.
The only straightforward way to change that would be to introduce differentiation in reselection information.



Rapporteur summary for DP4:
7 companies have replied where 3 companies replied "yes" and 3 companies replied "no" and one replied "maybe". 
The intention of the DP was to confirm what is the intended UE behavior considering also earlier RAN2 discussions and agreements – the DP was specifically not about exact cell re-selection rules or conditions. 
RAN2 has agreed the intention is to prefer normal coverage operation in neighboring cells even if the ranking of the standalone cell would be higher. The DP was to confirm whether RAN2 intention is that the UE should reselect to a cell only if it is possible to camp in normal coverage in that cell. Two companies explicitly mention that it would not be possible to know whether the cell is standalone or not beforehand – additionally this was brought up over email. Rapporteur agrees with this view. It can be further discussed whether such information is really needed or not.
It is not exactly clear to which cell reselection rules Intel and HW refer to, but it seems the understanding on the behavior is the same between most of the companies. The following is proposed to capture RAN2 intention:
For equal priority inter-frequency and intra-frequency cases, a non-BL UE prioritizes a cell for camping if it can operate in normal coverage in that cell even though there exist a cell with higher ranking where the UE can operate only in enhanced coverage.


DP5: For non-BL UEs and equal priority inter-frequency case in DP4, should the cell re-selection considering standalone deployments be clarified in TS 36.304 (or elsewhere)?
	Company
	Yes / No 
	Comments 

	Ericsson
	Yes
	It should be clarified UE may select another cell (i.e. not the standalone cell) if it can camp in normal coverage in that cell. 
Having "may“ or "shall“ in the highlighted text above does not have anything to do with specifying this behaviour. This can be specified, for example, as follows:
If cell selection criteria S in normal coverage is fulfilled for a cell and SystemInformationBlockType1 cannot be acquired but UE is able to acquire MasterInformationBlock, SystemInformationBlockType1-BR and SystemInformationBlockType2, a UE in CE is allowed to camp in a cell where cell selection criteria S in normal coverage is fulfilled for that cell and the UE is able to acquire MasterInformationBlock, SystemInformationBlockType1 and SystemInformationBlockType2 even though the cell is not ranked higher.
The inter-frequency case is already mentioned in TS 36.300, i.e. UE prioritizes normal coverage, but above would clarify the behaviour further for this and also for the intra-frequency case. 

	Huawei
	No
	Just need to follow the existing rules, no extra change needed.

	Qualcomm
	Yes
	In our view this is already the case in 36.304 becuase of the order in which cell suitability criteria is defined in 5.2.3.2:
“If cell selection criterion S in normal coverage is not fulfilled for a cell, UE shall consider itself to be in enhanced“.

	Intel
	No
	We do not see any additional criterion or requirement needed.

	Lenovo
	Yes
	The further clarificaiton is needed here to avoid the unclear interpetation. 

	Nokia
	Yes
	Some clarification is needed inline with the RAN2 agreements on the intention to allow the UE to select another cell even if the current cell is better ranked for cell selection. In case if such behavior is already allowed, then [may] needs to be changed to shall if the UE decides to camp onto the same cell.

	Sequans
	Maybe
	The text suggested by Ericsson is suitable in principle, but states “may”, where we had the understanding that “shall” was the original intention according to DP4. It may be a seen as a compromise though.



Rapporteur summary for DP5:
7 companies have replied, where 4 companies reply clarification is needed and 2 companies reply there is no need and one company replied "maybe". Out of the 4 companies replying "yes", 2 companies further indicate that based on existing specifications, i.e. TS 36.300 and TS 36.304 it seems to be the case already for inter-frequency cell re-selection. It would be good to further understand what the 2 companies replying "no" refer to with existing rules.
For the equal-priority inter-frequency case, discuss whether further clarification is needed for prioritizing a non-standalone cell over a standalone cell if the latter ranks higher and the non-BL UE can operate in normal coverage in the former.


DP6: For non-BL UEs and intra-frequency case in DP4, should the cell re-selection considering standalone deployments be clarified in TS 36.304 (or elsewhere)?
	Company
	Yes / No 
	Comments 

	Ericsson
	Yes
	Intra-frequency cell-reselection follows ranking, and it should be clarified for standalone case that non-BL UEs may select some other cells only if it can camp in normal coverage in such cells.
See DP5 for text proposal.

	Huawei
	No
	As above

	Qualcomm
	Yes
	The key reason for the confusion with non-standlone cell is that the spec has left it open how a non-BL UE in normal coverage expected to operate. This should be clarified. Depending on how you interpret stage 2 (36.300) and stage 3 (36.304) different readers come to different interpetation thus leading to potentially system level issues.

	Intel
	No
	

	Lenovo
	Yes
	Agree with Ericsson and Qualcomm, the clarificaiton is needed for cell re-selection considering standalone deployments in this case.

	Nokia
	Yes
	As stated above some clarification is needed on the cell selection part. Not for the cell reselection for idle mode mobility.

	Sequans
	Maybe
	Same as DP5



Rapporteur summary for DP6:
Six companies have replied and 4 replied "yes" and 2 replied "no". Such prioritization for the intra-frequency case doesn't seem to be explicitly mentioned in the specifications, therefore a clarification should be captured, where exact specification and wording can be further discussed:
For intra-frequency case, capture in specifications that a non-BL UE prioritizes a cell for camping if it can operate in normal coverage in that cell. 

Finally, if there are any other remaining issues related to standalone deployment which we should address in RAN2#110, please provide your input below:
DP7: Please indicate if you have any other remaining concerns regarding standalone deployment in Rel-16.
	Company
	Comments 

	Qualcomm
	The main reason for introducing BL channels was to support deep coverage and low cost devices known as eMTC. Allowing normal UE to use BL channels was intended to supplement normal UEs i.e. a secondary use case of BL channels.
RAN2 should clarify behaviour for non-BL UE as regards to using BL channels. Without this clarification different readers will interpret the spec differently and it can cause service issues for Cat M UEs (the primary use case for BL channels).

	Nokia
	As per 36.304, cell selection process is applicable for initial cell selection and stored cell selection. In both cases, UE search for strongest cell in frequency. If this cell is not found suitable (as per cell selection criteria) UE selects next strongest cell for suitability check.
If the above procedure is followed by non BL UE and if the standalone cell satisfies the S criteria, it will stop the cell selection procedure and continue to camp onto this cell.
This may lead to non BL UE camping onto standalone cells which is meant for BL UE and low complexity UE. Hence there will be impact to the BL UE as the resources needs to be shared with non BL UE also.
1.For this problem, the clarification is needed related to cell selection procedure not the cell reselection procedure. Because cell reselection procedure starts only after UE camped onto cell. In this case reselection to suitable cell should follow reselection criteria. No changes needed here. We see confusion between these two in the above discussion points.
2.If the above is clarified and if the UE decided to camp onto standalone cell (Assuming standalone cell is the only one cell that meets the cell selection criteria among all the scanned cells) , then non BL UE shall consider itself in enhanced coverage to continue with idle mode operation in this cell. Because for idle mode operation in this cell non-BL UE needs to use enhanced coverage functionality.


	
	



3	Summary 
Rapporteur summary for DP1:
7 companies have replied where one company replied "yes" and 6 companies replied "no". It seems all companies however share the understanding that for BL UEs it would not be possible to read SIB1 thus the condition should not apply to BL UEs. There is no support to add additional clarification beyond one company thus no proposal is made.
[bookmark: _GoBack]Rapporteur summary for DP2 and DP3:
The intention of DP2 was to ask whether the existing behavior w.r.t. priorities is understood and fine for companies considering the earlier discussions and agreement related to standalone deployment. 
Per the existing cell reselection rules in TS 36.304, if absolute frequency priorities have been configured, depending on the exact configuration of the cell reselection thresholds, it can happen that the UE ends up in worse absolute coverage compared to the standalone cell and in enhanced coverage in cell the UE selects and camps in. However, as brought up, such cell would be considered "better" per the rules and likely with proper configuration of the thresholds such event would not be a typical.
In any case, it seems all companies are fine with this existing behavior and no changes are proposed by any company, therefore no proposals are made for this DP.
Rapporteur summary for DP4:
7 companies have replied where 3 companies replied "yes" and 3 companies replied "no" and one replied "maybe". 
The intention of the DP was to confirm what is the intended UE behavior considering also earlier RAN2 discussions and agreements – the DP was specifically not about exact cell re-selection rules or conditions. 
RAN2 has agreed the intention is to prefer normal coverage operation in neighboring cells even if the ranking of the standalone cell would be higher. The DP was to confirm whether RAN2 intention is that the UE should reselect to a cell only if it is possible to camp in normal coverage in that cell. Two companies explicitly mention that it would not be possible to know whether the cell is standalone or not beforehand – additionally this was brought up over email. Rapporteur agrees with this view. It can be further discussed whether such information is really needed or not.
It is not exactly clear to which cell reselection rules Intel and HW refer to, but it seems the understanding on the behavior is the same between most of the companies. The following is proposed to capture RAN2 intention:
1. For equal priority inter-frequency and intra-frequency cases, a non-BL UE prioritizes a cell for camping if it can operate in normal coverage in that cell even though there exist a cell with higher ranking where the UE can operate only in enhanced coverage.

Rapporteur summary for DP5:
7 companies have replied, where 4 companies reply clarification is needed and 2 companies reply there is no need and one company replied "maybe". Out of the 4 companies replying "yes", 2 companies further indicate that based on existing specifications, i.e. TS 36.300 and TS 36.304 it seems to be the case already for inter-frequency cell re-selection. It would be good to further understand what the 2 companies replying "no" refer to with existing rules.
For the equal-priority inter-frequency case, discuss whether further clarification is needed for prioritizing a non-standalone cell over a standalone cell if the latter ranks higher and the non-BL UE can operate in normal coverage in the former.
Rapporteur summary for DP6:
Six companies have replied and 4 replied "yes" and 2 replied "no". Such prioritization for the intra-frequency case doesn't seem to be explicitly mentioned in the specifications, therefore a clarification should be captured, where exact specification and wording can be further discussed:
For intra-frequency case, capture in specifications that a non-BL UE prioritizes a cell for camping if it can operate in normal coverage in that cell. 

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref40296382][bookmark: _Ref40288979]TS 36.304, v16.0.0
R2-2003972, "Report on [AT109bis-e][412][eMTC] Standalone deployment – open issues", Ericsson, RAN2#109bis-e
	4/6	
