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1. Background
In the recent email discussion after RAN2#104 [1], delta signalling was shortly discussed but no consensus was achieved. In this contribution, we discuss what the delta signalling is and analyse the cases in which delta signalling could be used.
2. Discussion
“Delta” signalling is already used in some downlink signalling, e.g. reconfiguration message with some Need M/Need N IEs. It is used for the signalling with changes compared to the previous version, and network will only provide the change part and keep the unchanged part, which is with the minimum signalling load. At the UE side, the UE will consider the newly received part added to the previous configuration, to retain a new configuration. Typically, the current IE structure supports some kinds of downlink signalling with delta, but not with the uplink signalling.
Observation 1: The legacy “delta” signalling support the downlink messages. 
1.1. Delta in UE capability reporting
Generally, there are several ways to interpret the meaning of “delta” for the UE capability reporting.
· Reuse the current IEs in UECapabilityInformation message
· Define new IEs for some specific contents of UE capability change.

· One basic base library plus some variants (as delta) 

· Make some simple change as delta.
For the 1st option, it is very complex to reuse the current IEs in UECapabilityInformation message. The current structure of the UE capability consists of the band combination, feature set, etc. It has no means to reuse it as “delta” unless we define some new rule to make it work, which would cause great pain for the specification work. Besides this, the support/non-support indicator for a certain function could not be used as delta if the capability changes.
Observation 2: Reusing the current IEs in UECapabilityInformation message makes it complex for the specification work.
For the 2nd option, if we want to define some specific contents used for the capability change, we should first identify which IE is useful and then decide the signalling structure. However, the requirements may vary within a wide range. It is hard for us to correctly reflect each specific function with good forward compatibility. It also brings so much work for us to indentify and justify each case, which we think is impossible for this enhancement SI.
Observation 3: Defining new IEs for some specific contents of UE capability change is not realistic considering the specification work.
For the 3rd option, the basic idea was proposed in [1], but we are not quite sure about the justifications. If this is the case, for the OEM allocated ID and network allocated ID mechanisms, much more IDs will be needed if no “delta” is introduced. Besides, each chipset vendor and UE vendor may have diffirent product roadmaps, how can we precisely predict what functionality is to be used in future? Thus, the variants are difficult to define in this stage.
Observation 4: Defining base libarary plus variants (delta) is difficult in this stage.
For the 4th option, the delta is regarded as the complementary part of the full UE capability, due to some specific functions/reasons. The motivation of the this option is to maintain the framework of current UE capability reporting as much as possible, and introduce the possibility to indicate some changes by “delta” signalling. The case will be limited to several conditions, and there is no need to specify any complex IEs. The cases are illustrated in the following part.
Observation 5: Making limited changes as delta signalling is feasible.
1.2. Reasonable use case for delta
First of all, we’d like to rule out any radio capability temperary change, e.g. due to overheating etc, for the delta mechanism, as it is transparent to NAS and should not be discussed in this SI. 
For the UE-triggerd capability change, there may have several cases. UE software update, changing some capability for test purpose, RAT switch on/off for NAS intialed events, etc. Delta signalling would be a good complementary, not a regular mechanism to enhance this UE capability ID. Spec impact should be considered as a key factor when designing the “delta”. In our view, to avoid potential complex impact to the spec, some simple changes with bigger granularity could be used for delta. At least, the RAT switch on/off case is explicity indicated by SA2, could be considered as one so-called “delta” signalling. When the UE reports the full capablity with an ID (either allocated by UE or network), the full ID consists of all the RAT information within PLMN, then the RAT on/off indication can significantly simplify the signalling procedure if RAT has been changed due to some NAS triggers. What’s more, there is not so much extra effort for the spec. 
Proposal 1: Delta signalling is introduced for RACS as a complentary to the UE capability ID reporting.
Proposal 2: Only limited use cases with less spec impact is considered as delta, at least RAT switch ON/OFF indication could be used as delta.
3. Summary

Considering all the analysis above, we summarize as below
Observation 1: The legacy “delta” signalling support the downlink messages.
Observation 2: Reusing the current IEs in UECapabilityInformation message makes it complex for the specification work.
Observation 3: Defining new IEs for some specific contents of UE capability change is not realistic considering the specification work.
Observation 4: Defining base libarary plus variants (delta) is difficult in this stage.
Observation 5: Making limited changes as delta signalling is feasible.
Proposal 1: Delta signalling is introduced for RACS as a complentary to the UE capability ID reporting.
Proposal 2: Only limited use cases with less spec impact is considered as delta, at least RAT switch ON/OFF indication could be used as delta.
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