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1 Introduction
During last RAN2#91bis it is agreed that the solution described in [1] is agreed as following:
=>
Agree the described solution as the merged Continuous Re-distribution Scheme (CRS) and One Shot Scheme (OSS) for Idle mode distribution
Furthermore is email discussion is arranged as following:
[91bis#37][LTE/MCLD] 36.331 CR (ZTE)

-
Create running CR to 36.331.

-
Intended outcome: Endorsed running CR submitted to next meeting.

During drafting the 36.331 CR it is found actually there are some open issues not sufficiently clear. So this document intends to collect these issues and try to achieve consensus among companies.
2 Open issues
Issue1: whether CR for 36.304 is needed
The merged solution seems to impact UE’s behaviour in such way that measurement and cell reselection rule in RRC-IDLE will not be touched. But during drafting the CR it is found it may not be the case. One thing is about measurement. When UE is trigger to do redistribution evaluation, some of the frequencies or cells which are configured with redistribution parameter, could be of equal or lower priority than serving frequency. In order to take all potential candidates into account UE need do some extra measurement in order to make sure all potential candidate frequency or cell are taken into account. On this aspect it can only be described in 36.304, but not 36.331. Another aspect is about how to handle priority. The intention of this solution is when Tredistr timer is running UE will take this target frequency or cell as highest priority and then UE following this priority to do further measurement and cell reselection. And when the timer expires then UE will stop prioritizing the target frequency or cell. 36.331 seems not a good place to capture this part. The last but not least is how to capture the redistribution evaluation procedure described in row 2 in table 2 [1]. Note the intention of this procedure is also to identify which candidate frequency or cell to be highest priority. So it sounds section 5.2.4 in 36.304 is a proper place.
Question1: do we need also CR for 36.304 ?
	Company name
	Comments

	ZTE
	Yes

	Qualcomm Incorporated
	Yes

	Samsung
	It is probably good to introduce a load distribution procedure covering: a) performing measurements, b) determining candidate targets, c) determining persistence ranges, d) selecting the redistribution target and applying the priority. All of this could be specified in 36.304

The procedure is triggered upon initial acquisition of redistribution parameters, Paging and Timer expiry. At least first 2 would be in RRC

	Kyocera
	Yes; 
We wonder if it needs to be discussed which specification should handle the start/stop/reset of the timer (Tredistr), if fragmentation of the timer handling should be avoided. 

	LG
	Yes.
We agree with the rapporteur. Priority handling, measurement rules, and cell reselection procedure supporting for load distribution need to be specified in 36.304.

	Nokia Networks
	Yes, modifications concerning e.g. measurements, cell reselection procedure, etc. are inevitable in case of TS 36.304.  Also part concerning T360 can be covered there.

	Intel
	Yes, but we prefer a separate section, e.g. “Cell redistribution operation” in order to properly separate cell reselection acc. to legacy and new redistribution rules.


Issue2:  It is not clear whether distribution factor in SIB3 is also applied for serving frequency
The redistribution parameter redistributionFactorServing in SIB3 is valid for serving cell for sure. But is it also valid for the serving frequency?  In cause UE choose to stay in the current cell after redistribution evaluation procedure and it matters when UE moves out of serving cell. If the parameter is only valid for serving cell but not for serving frequency then UE may need trigger redistribution evaluation again even the Tredistr is still running. One approach is it is valid only for serving frequency. Another approach is to have one more parameter to differentiate considering it could be useful for hetnet scenario where one co-channel small cell is overloaded.
Question2: Is parameter redistributionFactorServing in SIB3 valid for serving cell or serving frequency or we need addition parameter to differentiate them?
	Company name
	Comments

	ZTE
	Maybe addition parameter is helpful

	Qualcomm Incorporated
	It should be applicable only in the serving cell. The redistributionFactorServing is used when the distribution is triggered, i.e. via paging (OSS) or upon cell reselection when Tredistr is not running (CRS).

	Samsung
	Additional flag (i.e. to distinguish if it is for cell or frequency) seems useful (as for other targets)

	Kyocera
	Additional parameter; 
We agree with the rapporteur and think the different parameters would work as the cell-specific priority  (CSP).  To differentiate between CSP and  frequency redistribution, it’s possible to have a one-bit indication to differentiate which one is applicable. 
We assume the additional parameter is one bit indication that may be located in either redistributionIndication in the paging or redistributionServingInfo-v13xx in SIB3. 

	LG
	An additional flag (for cell or for frequency) is useful.

	Nokia Networks
	Additional, one-bit indicator seems to be useful.

	Intel
	We agree with Qualcomm. It should be applicable only in the serving cell. Actually, we wonder what would be different UE behaviour when it is applied for the serving cell and when it is applied for the serving frequency? To us, since we don’t have any cell specific redistributionFactor in SIB3, it would be the same, i.e. the UE will anyway stay in the current serving cell if the evaluation is met with redistributionFactor regardless of it is applied for the serving cell or serving frequency


Issue3: When paging message is received and pagingRedistrApplicable in SIB3 doesn’t exist, what should UE do?
The parameter pagingRedistrApplicable in the draft CR is to indicate whether redistribution parameter is applied for OSS only. The solution in [1] seems to suggest UE will be triggered to do redistribution evaluation when parameter pagingRedistrApplicable presents. The problem occurs when this parameter doesn’t present. In this case UE will not do redistribution evaluation again even originally the Tredistr timer is running i.e. in this case paging message basically will stop CRS procedure.
Question3: when pagingRedistrApplicable is not present and paging message is received, should UE also start redistribution evaluation?
	Company name
	Comments

	ZTE
	Yes, UE should do it otherwise the CRS procedure will be stopped by paging message

	Qualcomm Incorporated
	Yes.

The field pagingRedistrApplicable only changes the behaviour upon cell reselection, i.e. whether or not to perform re-distribution. The draft 36.331 CR needs to be changed in such a way that the UE performs re-distribution upon OSS paging reception regardless of the presence of pagingRedistrApplicable (in section 5.3.2.3).

	Samsung
	The flag indicates whether the UE shall perform redistribution upon paging only. In case not set, the UE performs redistribution upon acquiring SIB parameters, upon Paging and upon timer expiry. So, if the network pages, the UE should apply redistribution (and network shall ensure the required parameters e.g. timer are present; no need for UE to check)

	Kyocera
	Yes; 
In our understanding, the paging message under CRS resets Tredistr if it runs. So, the redistribution evaluation should be performed accordingly. Also, pagingRedistrApplicable is to indicate whether the redistribution parameters in SIB should be applied immediately (CRS) or be just stored by reception of the paging message (OSS). So, we’re wondering if it may be clearer that the type of pagingRedistrApplicable is either Boolean or Enumerated {CRS, OSS}. 

	LG
	Yes.

We think that the pageRedistrApplicable indicates whether redistribution should be triggered by OSS paging message only. If the pageRedistrApplicable is not present, the redistribution evaluation should be triggered by SIBs including redistribution parameters while timer is not running, timer expiry while SIBs include redistribution parameters, or redistributionIndication in paging message.

	Nokia Networks
	Yes, we share the same view as expressed above by Kyocera.

	Intel
	Yes. Our understanding is that upon paging the UE resets and restarts the timer. Furthermore, we think the naming of this IE may give some confusion, so we need to consider to change the name. For instance, what about pagingRedistrApplicableOnly? 


Issue4: the value range of redistribution factor and redistribution timer
In current draft CR, redistribution factor is as following:
RedistributionFactor
ENUMERATED{1,2,3,4,5,6,7,8,9,10}
And redistribution timer value is as following:

redistributionTime





ENUMERATED {min4, min8, min16, min32, ...},
Question 4: can we agree on these value ranges? If not, do you have any suggestion?
	Company name
	Comments

	Qualcomm Incorporated
	Value “infinity” for redistributionTime could be introduced. This may be useful in a network replying solely on OSS paging, i.e. the re-distribution target should be considered to be valid until the next OSS page.

	Samsung
	For the serving, value 0 may be considered for the redistributionFactor (instead of making field optional)

	Kyocera
	Yes. The value “infinity” for redistributionTime and “0” for redistributionFactor suggested by companies are also fine. 

	Nokia Networks
	We are fine with introducing “infinity” for redistributionTime, as indicated by Qualcomm. 

Do we indeed have to introduce extension marker? 

Moreover, we are wondering why actually such values are proposed for redistributionFactor and whether it can be introduced as an INTEGER type instead of ENUMERATED?

	Intel
	The proposed value range for redistributionFactor looks ok for us. For the proposed ‘0’ value, it may be introduced, but we think it depends on the details of how to actually use this factor in the evaluation. However, as a matter of taste we prefer to define INTEGER type for redistributionFactor instead of ENUMERATED. 

We see no stringent need to define redistributionTime as extensible ENUMERATED type. We think as sufficient if we define it as 3 bits value by adding 4 spare values. 

On Qualcomm’s suggested “infinity” value: So if it is set, the UE will never consider redistribution once it was evaluated, unless the UE moves to the new cell which is configured with non-infinity value. Is it correct understanding? 


Question 5: if UE camps on a cell with highest priority after load distribution procedure and when T360 is running, should UE still follow legacy intra-frequency measurement and cell reselection rule?
	Company name
	Comments

	LG
	The UE should follow legacy intra-frequency measurement and cell reselection rule in that case. There is no reason to deviate from legacy intra-frequency measurement and cell reselection rule.

	Kyocera
	Yes; 
Basically the UE should follow the legacy rule, but we’re still wondering if the UE only follows the legacy rule for intra-frequency, i.e., the UE should also follow all legacy rules for equal (lower)-priority inter-frequency and higher priority inter-frequency. 
Just for clarification, is the question applied to both cases the UE selects the target cell and does not (i.e., the UE still stays on the serving cell which triggers the redistribution)?  

	Nokia Networks
	Yes, in such case UE should follow legacy measurements and cell reselection rules – as proposed by CATT.

	ZTE
	Yes UE should follow legacy intra-frequency measurement and cell reselection rule.
To Kyocera: it is also applied when UE still stays in the serving cell. And all the legacy inter-frequency measurement rule should still be followed based on the assumption that target frequency is now taken as highest priority i.e. those frequency which is originally equal to or higher than target frequency is now become lower priority.

	Intel
	Yes, the UE should follow legacy intra-frequency measurement and cell reselection rule.


3 Summary 
Question1: do we need also CR for 36.304 ?
7 companies join the discussion and all companies agree that CR for 36.304 should be introduced. 
Proposal1: to introduce CR for 36.304
Question2: Is parameter redistributionFactorServing in SIB3 valid for serving cell or serving frequency or we need addition parameter to differentiate them?
7 companies join the discussion and 5 companies agree to introduce one additional flag while 2 companies believe it should be for serving cell.
Proposal2: introduce additional flag to indicate whether redistributionFactorServing is for serving cell or for serving frequency.
Question3: when pagingRedistrApplicable is not present and paging message is received, should UE also start redistribution evaluation?
7 companies join the discussion and all companies agree UE should start redistribution evaluation after receiving paging no matter pagingRedistrApplicable  is present.
Proposal3: UE should start redistribution evaluation after receiving paging no matter pagingRedistrApplicable  is present.
Question 4: can we agree on these value ranges? If not, do you have any suggestion?
5 companies join the discussion and 3 companies agree to introduce value “infinity”. One company suggests to introduce value 0 to remove optional. In addition during email discussion 3 companies suggest to remove extension mark and keep 2 spare value to have totally 3 bits. 
Proposal4: to introduce value “infinity” and remove extension remark.
Question 5: if UE camps on a cell with highest priority after load distribution procedure and when T360 is running, should UE still follow legacy intra-frequency measurement and cell reselection rule?
5 companies join the discussion and all agree to follow legacy intra-frequency measurement and cell reselection procedure.
Proposal5: if UE camps on a cell with highest priority after load distribution procedure and when T360 is running, UE should still follow legacy intra-frequency measurement and cell reselection rule.
4 Open issues
Kyocera mentioned the issue about UE_ID  in their fist email as following[KYO12]:
“With this rule, the UEs fulfilling “UE_ID mod 100 = 0” would always select the serving cell/frequency, as long as the redistribution parameters for serving is broadcasted. Do you see if it’s problematic from the perspectives of NW controllability for performing multi-layer redistributions simultaneously and also for the fairness among UEs? ”
It was not taken into account for CR for 36.304 because CR supposes to capture the agreement in merged solution [1] but not to optimize it. Actually it is valid point and the real situation is even worse. The redistribution factor of serving cell/frequency is always taken as first redistribution factor. So UEs whose UE_ID mod 100 is a small value will be always kept in serving cell i.e. they can’t be redistributed to other frequency or cell. If this is not desirable we need to resolve this problem. But this is the last meeting for this WI and there is limited meeting time, so testable and simple solution is preferred. Otherwise we can leave it for future improvement.
Open issue1: whether current scheme to select UEs for redistribution is fair? If not, how to resolve it?

Another issue is about whether this feature is optional or mandatory. Two companies wondered whether UE capability bit is needed or not. Because it is a feature for UEs in RRC_IDLE, therefore no capability bit is needed. There is no impact on CR for 36.331. But one CR for 36.306 is needed to clarify this aspect.
Open issue2: to discuss whether redistribution for UE in RRC_IDLE is mandatory or optional. For either case, CR for 36.306 is needed.
5 Conclusion
Proposal1: to introduce CR for 36.304
Proposal2: introduce additional flag to indicate whether redistributionFactorServing is for serving cell or for serving frequency.
Proposal3: UE should start redistribution evaluation after receiving paging no matter pagingRedistrApplicable  is present.
Proposal4: to introduce value “infinity” and remove extension remark.
Proposal5: if UE camps on a cell with highest priority after load distribution procedure and when T360 is running, UE should still follow legacy intra-frequency measurement and cell reselection rule.
The CR for 36.331 and 36.304 are capturing all the proposals and comments during email discussion are listed in section 5 as below.
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