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Discussion and decision
1 Introduction

This is the report of offline discussion 021:

Discuss offline whether to have an optional ran-NotificationAreaInfo where if absent the UE keeps the previous configured RNA and if present that the UE fully replaces the RNA configuration. Can also consider the RAN paging configuration. (We will not have any delta configuration for parts of the RNA configuration or parts of the RAN paging configuration) (Offline discussion #21, Intel)
2 Discussion
2.1 Delta signalling for suspend configuration in release message
The suspend configuration is shown as below:

SuspendConfig ::= SEQUENCE {

    resumeIdentity                      I-RNTI-Value,

    ran-pagingCycle                 
PagingCycle,

    ran-NotificationAreaInfo            RAN-NotificationAreaInfo, 
    periodic-RNAU-timer             
ENUMERATED {ffsValue},

    nextHopChainingCount                NextHopChainingCount

}
· In suspend configuration, the size of ran-NotificationAreaInfo could be more than 1152 bits (32 cells (36bits per cell id)).
· The size of PagingCycle and periodic-RNAU-timer is FFS. 
· Normally, in one area, the RNA configuration (the ran-NotificationAreaInfo, and even the periodic-RNAU-timer or the ran-pagingCycle) will not be changed, unless the UE performed RNAU procedure due to mobility. 
Question 1: whether we allow delta signalling for ran-NotificationAreaInfo? As shown in Text proposal 1 i.e. if absent the UE keeps the previous configured RNA and if present that the UE fully replaces the RNA configuration. (We will not have any delta configuration for parts of the RNA configuration or parts of the RAN paging configuration)
Text proposal 1:

5.3.13.4
Reception of the RRCResume by the UE

The UE shall:

<TEXT OMITTED>

1>
 discard the stored UE AS context and I-RNTI except ran-NotificationAreaInfo;
<TEXT OMITTED>

5.3.8.3         Reception of the RRCRelease by the UE

The UE shall:
<TEXT OMITTED>

1> if the RRCRelease includes suspendConfig:

2> if UE has stored resumeIdentity, nextHopChainingCount, ran-PagingCycle and ran-NotificationAreaInfo:

3> keep stored values and replace the stored values by new values in suspendConfig as applicable;
2> else:

3> store resumeIdentity, nextHopChainingCount, ran-PagingCycle and ran-NotificationAreaInfo provided in suspendConfig;
2> reset MAC;
2> re-establish RLC entities for all SRBs and DRBs;

2> if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest:

<TEXT OMITTED>

SuspendConfig ::= SEQUENCE {


resumeIdentity





I-RNTI-Value,


ran-pagingCycle





PagingCycle,


ran-NotificationAreaInfo


RAN-NotificationAreaInfo
OPTIONAL, -- Cond Setup

periodic-RNAU-timer




ENUMERATED {ffsValue},


nextHopChainingCount



NextHopChainingCount
}

<TEXT OMITTED>
	Conditional presence
	Explanation

	Setup
	The field is mandatory present, Need S, upon initial configuration of ran notification area. The field is optionally present otherwise. if absent the UE keeps the stored ran-NotificationAreaInfo, and if present the UE fully replaces the stored ran-NotificationAreaInfo.


Please provide your view on question 1. 
	Company's name
	Yes or no?
	Remark

	Intel
	Yes
	The signaling overhead for ran-NotificationAreaInfo is significant. It would be good to allow simple delta signaling approach mentioned in text proposal 1. 

	Nokia
	
	We don’t think simple delta signaling proposed really helps much. We could consider proper delta signaling by introducing proper addMod list and remove list structures, which would then allow real delta signaling. But even for that benefits are not so clear that this is worth the effort.

	LG
	Yes with modification
	Considering that the periodic RNAU which may not require the anchor relocation, to make ran-NotificationAreaInfo as optional seems good to have. However, we tend to agree Nokia comment to store ran-NotificationAreaInfo having more than 1152 bits could be overheads for the UE.

Thus, we agree to make ran-NotificationAreaInfo as an optional field but disagree keeping ran-NotificationAreaInfo upon reception of the RRCResume.

	MTK
	Yes
	We should not ignore the signaling overhead introduced by ran-NotificationAreaInfo. Moreover, a “real” delta signaling (i.e., with add/mod/remove) is too complicated, and we support the idea to let UE either keep the configuration or completely replace the configuration. It may be confusing to call this “delta signaling”, but the idea is good.

	Samsung
	
	We do need to understand what we optimize and what the final gain will be versus unnecessary complexities we introduce to the specification. If the notification area configuration is a tracking code(s) or RAN area code(s), then the overall configuration size is quite marginal. The only case when the overall configuration size becomes noticeably larger is when a list of cells is used. However, even if all the 32 cells are signaled, which obviously will not be always the case, then still the “overhead” of 1152  bits / 144 bytes does not look that large for the dedicated signaling message. A UE might receive much larger reconfiguration messages. Furthermore, the only scenario when such an optimization could become beneficial is periodic RNAU, but periodic RNAU timer value is usually quite large; UMTS networks have been using 30minutes and the same default value has been considered for LTE light connection and NR.

As a summary, it seems that this optimization might bring some benefits only in a very specific scenario and thus we propose to keep the specification simpler.

	vivo
	Yes with comments
	Agree with the proposed delta signaling approach.

However, we share similar view with LG that the text proposal in 5.3.13.4
Reception of the RRCResume by the UE is not necessary. In our understanding, upon reception of the RRCResume message the UE will go to CONNECTED, and then the initial configuration of ran notification area occurs for the UE when it is suspended to INACTITVE from CONNECTED, therefore, there is no need to have stored ran-NotificationAreaInfo before.

	Ericsson
	Partially yes.
	We agree that we can make the RNA configuration optional. However, need code M seems simpler than adding need code S + condition. Then, text in Resume may not be necessary. 

	Asia Pacific Telecom 
	Yes 
	(1) Simple delta signaling: “if  ran-NotificationAreaInfo is absent the UE keeps the stored ran-NotificationAreaInfo, and if present the UE fully replaces the stored ran-NotificationAreaInfo.” could decrease the signaling overhead. 

(2) We share the same view with intel that ran-NotificationAreaInfo could be kept after the UE receiving RRCResume message.
(3) Delta signaling by introducing addMod list and remove list could still be considered to decrease the signaling overhead further. 

	CATT
	
	At least when the UE receives the RRCResume message, the UE should discard the RNA configuration. Otherwise, the UE needs to keep the RNA configuration information during connected state and the network needs also forward the information between inter-nodes. The cost is larger than the benefit for the optimization.

We don’t have a strong view on whether delta configuration is allowed for RNA configuration information in RRCRelease message.

	Interdigital
	Yes, with comments
	We agreed that there is benefit in making the RNA configuration optional.  We agree with Ericsson that using need code M is simpler and avoids complicating specification text.


Question 2: whether we also allow delta signaling for periodic-RNAU-timer and ran-pagingCycle as shown in text proposal 2:

Text proposal 2:

5.3.13.4
Reception of the RRCResume by the UE

The UE shall:

<TEXT OMITTED>

1>
 discard the stored UE AS context and I-RNTI except periodic-RNAU-timer and ran-pagingCycle;
<TEXT OMITTED>

5.3.8.3         Reception of the RRCRelease by the UE

The UE shall:
<TEXT OMITTED>

1> if the RRCRelease includes suspendConfig:

2> if UE has stored resumeIdentity, nextHopChainingCount, ran-PagingCycle and ran-NotificationAreaInfo:

3> keep stored values and replace the stored values by new values in suspendConfig as applicable;
2> else:

3> store resumeIdentity, nextHopChainingCount, ran-PagingCycle and ran-NotificationAreaInfo provided in suspendConfig;
2> reset MAC;
2> re-establish RLC entities for all SRBs and DRBs;

2> if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest:

<TEXT OMITTED>

SuspendConfig ::= SEQUENCE {


resumeIdentity





I-RNTI-Value,


ran-pagingCycle





PagingCycle 
OPTIONAL, -- Cond Setup1

ran-NotificationAreaInfo


RAN-NotificationAreaInfo,

periodic-RNAU-timer




ENUMERATED {ffsValue} 
OPTIONAL, -- Cond Setup1

nextHopChainingCount



NextHopChainingCount
}

<TEXT OMITTED>

	Conditional presence
	Explanation

	Setup1
	The field is mandatory present, Need M, upon initial configuration of ran notification area. The field is optionally present otherwise. 


Please provide your view on question 2. 
	Company's name
	Yes or no?
	Remark

	Intel
	Not sure
	The size of  ran-pagingCycle and periodic-RNAU-timer is limited. 

	Nokia
	No
	periodic RNAU timer is not required always i.e. proposed Conditional Presence is not correct.  Secondly benefit of delta configuration of these parameters is close to nothing.  

	LG
	Yes
	periodic-RNAU-timer and ran-pagingCycle can be optional.

	MTK
	No
	Related signaling overhead is limited.

	Samsung
	No
	In general, the signaling optimization from omitting periodic RAN timer and RAN paging cycle is quite limited and thus our preference would be to keep it simple. For a use case when periodic RAN timer is not “enabled” by the network, we can follow same principle as in UMTS where the “infinity” value was explicitly added.

	vivo
	No
	    We also think the signaling overhead benefit is not obvious compared to the spec efforts with condition. Maybe specify a default value in the field description is a better way to go. 

	Ericsson
	Yes
	In most cases we will have same value, so we could avoid repeating it. On the other hand, we agree the gain is lower compared to RNAconfiguration.

	Asia Pacific Telecom
	Yes
	periodic-RNAU-timer and ran-pagingCycle can be optional.

	CATT
	No
	The overhead of ran-pagingCycle and periodic-RNAU-timer is not a big deal.

	Interdigital
	Yes
	We agree with Ericsson that these values will not change often for a UE.


As mentioned in I320


suspendConfig





SuspendConfig





OPTIONAL,
-- Need N

 PAGE \# "'Page: '#'
'" [RIL]: I320 [Delegate]: Intel  [WI]: SA[Class]:2 [Status]: ToDisc [TDoc]: None [Proposed Conclusion]: 
[Description]: suspendConfig is not one short configuration. Need N shall be changed to Need R. We discussed this in R2-1809771

[Proposed Change]: change Need N to Need R

[Comments]:

Question 3: whether suspendConfig shall be changed from Need N to Need R as shown in text proposal 3:

Text proposal 3:


suspendConfig





SuspendConfig




OPTIONAL,
-- Need R
Please provide your view on question 3. 
	Company's name
	Yes or no?
	Remark

	Intel
	Yes
	

	Nokia
	No
	We had understanding that suspendConfig is one shot configuration. Only useful case to change this is to allow proper delta signaling of notification area. But even for that benefits are questionable.

	LG
	Yes
	

	MTK
	No
	We also think suspendConfig is one-shot configuration.

	Samsung
	No
	This is one shot configuration.

	vivo
	Yes
	Agree with proposed change by Intel.

	Ericsson
	
	If we agree to have fields optional change is natural. Otherwise, no change.

	Asia Pacific Telecom
	Yes
	suspendConfig shall be changed from ‘Need N’ to ‘Need R’



	CATT
	No
	It’s one shot configuration.

	Interdigital
	Yes (conditioned on Q1/2)
	If we agree to make changes in either Q1/Q2, this change should be made.


Based on inputs from companies, looks like:

· Most companies prefer to support delta signaling for ran-NotificationAreaInfo  and make it as an optional field but still discard ran-NotificationAreaInfo upon reception of the RRCResume.
· Most companies prefer not make ran-pagingCycle and periodic-RNAU-timer option since the size is small

· If delta signaling is supported for ran-NotificationAreaInfo, we should change the condition of suspendConfig from Need N to Need R;
Therefore we propose:
Proposal 1: 

· Support delta signaling for ran-NotificationAreaInfo  and make it as an optional field but still discard ran-NotificationAreaInfo upon reception of the RRCResume.

· change the Need code of suspendConfig from Need N to Need R;

Based on proposal 1, we do not need to change procedure part, the only thing we need to do is to change ran-NotificationAreaInfo  to OPTIONAL, Need M, and change the Need code of suspendConfig from Need N to Need R  as below:
<TEXT OMITTED>
RRCRelease-IEs ::=

SEQUENCE {


redirectedCarrierInfo



RedirectedCarrierInfo



OPTIONAL,
-- Need N


cellReselectionPriorities


CellReselectionPriorities






OPTIONAL,
-- Need M


suspendConfig





SuspendConfig





OPTIONAL,
-- Need R
<TEXT OMITTED>

SuspendConfig ::= SEQUENCE {


resumeIdentity





I-RNTI-Value,


ran-pagingCycle





PagingCycle,


ran-NotificationAreaInfo


RAN-NotificationAreaInfo
OPTIONAL, -- Need M

periodic-RNAU-timer




ENUMERATED {ffsValue},


nextHopChainingCount



NextHopChainingCount
}

Proposal 2:  agree the text proposal as below 
<TEXT OMITTED>
RRCRelease-IEs ::=

SEQUENCE {


redirectedCarrierInfo



RedirectedCarrierInfo



OPTIONAL,
-- Need N


cellReselectionPriorities


CellReselectionPriorities






OPTIONAL,
-- Need M


suspendConfig





SuspendConfig





OPTIONAL,
-- Need R
<TEXT OMITTED>

SuspendConfig ::= SEQUENCE {


resumeIdentity





I-RNTI-Value,


ran-pagingCycle





PagingCycle,


ran-NotificationAreaInfo


RAN-NotificationAreaInfo
OPTIONAL, -- Need M

periodic-RNAU-timer




ENUMERATED {ffsValue},


nextHopChainingCount



NextHopChainingCount
}

3 Summary of offline discussion
Based on the offline discussion, we have the following proposals:
 Proposal 1: 

· Support delta signaling for ran-NotificationAreaInfo  and make it as an optional field but still discard ran-NotificationAreaInfo upon reception of the RRCResume.

· change the Need code of suspendConfig from Need N to Need R;

Proposal 2:  agree the text proposal as below 
<TEXT OMITTED>
RRCRelease-IEs ::=

SEQUENCE {


redirectedCarrierInfo



RedirectedCarrierInfo



OPTIONAL,
-- Need N


cellReselectionPriorities


CellReselectionPriorities






OPTIONAL,
-- Need M


suspendConfig





SuspendConfig





OPTIONAL,
-- Need R
<TEXT OMITTED>

SuspendConfig ::= SEQUENCE {


resumeIdentity





I-RNTI-Value,


ran-pagingCycle





PagingCycle,


ran-NotificationAreaInfo


RAN-NotificationAreaInfo
OPTIONAL, -- Need M

periodic-RNAU-timer




ENUMERATED {ffsValue},


nextHopChainingCount



NextHopChainingCount
}
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