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1 Introduction

During the ASN.1 review before RAN2#73bis, the issue with the delta signaling between Rel-8 and Rel-10 version of radio configurations (issue 167 and 201) was discussed but no conclusion was reached. At RAN2#73bis, two contributions [1] and [2] addressed this issue again and the contribution [3] proposed to update the default configuration tables in sec 9.2 to include all new parameters/extensions introduced in Rel-10. Based on the discussions at the meeting, there seem to be several questions that still need to be settled. And this email discussion is intended to reach a common understanding and try to agree on the way forward to these questions. The questions identified are:

1. Should the default configurations be specified/updated for every release? Or keep the default configurations ‘release jagnostic’?

2. Handling upon switching from Rel-8 to Rel-10 critical extension at connection establishment/reestablishment/Handover/normal reconfiguration.
2 Background

In Rel-10 some high level radio configurations (i.e. AntennaInfoDedicated and CQI-ReportConfig) have been critically extended. The AntennaInfoDedicated-r8 is a subset of AntennaInfoDedicated-r10 and similarly the CQI-ReportConfig-r8 is also a subset of CQI-ReportConfig-r10. They are all included in the physicalConfigDedicated. At the initial establishment the UE capability is known to the eNB at UE context setup and thus after the RRC connection setup complete. So the eNB should only signal the Rel-8 version of radio configurations to the UE in RRCConnectionSetup. When later the UE capability is known to the eNB, depending on the protocol version of the eNB, the network may decide to reconfigure the UE with Rel-10 version of radio configurations. At HO and reestablishment the UE capability is transferred to the target eNB during the preparation. So the eNB may signal either Rel-8 or Rel-10 version of radio configurations in RRCConnectionReestablishment and RRCConnectionReconfiguration. It has been agreed that the fullConfig applies when the UE with a later protocol version of radio configurations re-establish with or is handovered to an eNB supporting an earlier protocol version. 
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Figure 1: radio configuration at initial establishment
3 Discussion
3.1 Handling of default configurations
For all new parameters/extensions introduced in Rel-10, the default configurations should be ‘released’ or ‘not configured’. This is because the UE could connect to a legacy eNB or an eNB who does not support the functionalities introduced in Rel-10. This principle should be applicable to all extensions introduced in future releases. So the default configurations from Rel-8 can be considered ‘release agnostic’. When the UE applies the default configurations, the UE configurations do not have a ‘protocol version’ until the UE receives a ‘signalled configurations’ from the eNB. 
	Question 1: Can we agree that the default configurations are ‘release agnostic’? If so, how to deal with the Rel-9 default configurations?

	Company
	Comments

	NSN/Nokia
	Yes. We agree that default configurations are ‘release agnostic’ and in practical, we believe it contains Rel-8 sets of the parameters. For Rel-9 parameters, we are find to remove those parameters. We believe some text will be added also to explain that default configuration is release agnostic and for clarity, we think the change can be done from Rel-9 specifications.

	Samsung
	We support the proposal that the default value for all extensions is 'released', which basically means the default configuration is as defined in REL-8. The further aspect of considering the default configuration to be 'release agnostic' was primarily a means to avoid that when using option 1 the use of full configuration upon every establishment/ re-establishment. If we go option 2 this seems less of an issue.

	Huawei/HiSilicon
	We agree the UE has to use Rel-8 default configuration upon initial setup/reestabilshement. So the default value of further release IEs should be “disable/released”.

Regarding to the suggestions from Rapporteur, we prefer to keep R8/9 as is. For further release, just add clarification.

	CATT
	Yes, we can agree that the default configurations are ‘release agnostic’. We could remove R9 default configurations from current spec and clarify that the default configurations for extensions beyond Rel-8 are all ‘released’ and the default configurations from Rel-8 should be considered ‘release agnostic’ for all UEs.

	NEC
	Yes, we can agree to default configurations as release agnostics. We are fine with removing rel-9 parameters.

	Alcatel-Lucent
	For connection establishment, since the network will always have to start with Rel-8 configruation, the default used in the UE will always be Rel-8 even if we go with the release agnostic approach.

For re-establishment, with either option 1 or option 2 below, if the UE receives a Rel-10 (Full or IE specific full) configuration, it will replace any Rel-8/9 configuration in the UE. And for a Rel-10 to Rel-8 case, eNB will have to use full configuration anyway due to network reasons. So it does not really matter from the functional point of view which release the UE assumes for the default.

On the other hand, if we say that the default configuration is always Rel-8, and if the UE was previously configured with Rel-10, during the re-establishment, it will be left with a configuration of mixture of Rel-8 (for the lower layer parameters which are forced to default value) and Rel-10 for the higher layer parameters. 

While this does not cause problems as discussed above, it seems there is no need to and is also cleaner to not specifically say that the default is Rel-8 but keep it release agnostic (with UE potentially using the previous configured release where applicable and Rel-8 otherwise) with “released” values for all non-Rel-8 parameters.

	NTT DOCOMO, INC.
	Our understanding is that if Rel-10 default configuration IEs are defined, the default value (even if a real value is set) would mean that these IE’s are “released” or “not configured”. 
On whether we should define a release agnostic default configuration (which the contents is Rel-8 default config.), our understanding is that defining a release agnostic would help avoiding full configuration in the case of RRCConnectionSetup during connection establishment and in the case of connection reestablishment to rel-8 eNB. 
(However, the problem of switching from Rel-8 to Rel-10 version of configuration still exist in the case of RRCConnectionReconfiguration during connection establishment and also in the case of handover (from Rel-8 to Rel-10 eNB))
Therefore, we think it could be beneficial to define release agnostic default configuration since there is no point of defining Rel-10 default configuration with value of “relased” or “not configured”, and there are cases that woud be simplified by defining it. We are also fine with removing Rel-9 default configuration IEs if release agnostic approach is agreed.

	Ericsson, ST-Ericsson
	We think by default the extensions after Rel-8 should be ‘released’. Then the default configuration in 9.2 can contain only the Rel-8 default configurations (with the clarification that the default configurations for extensions beyond Rel-8 are ‘released’).
The ‘release agnostic’ default is meant that the UE applies a basic default configurations (the content is the same as Rel-8 default) and the UE does not assume any protocol version on the default config for at least the lower layers configurations (MAC/SPS/Physical). Comparing to if the UE applies the Rel-8 default, then the switching from Rel-8 to Rel-10 could be avoided for the reestablishment message when the Rel-10 UE reestablishes with the eNB supporting and signalling the Rel-10 version of radio configuration IEs. The ‘release agnostic’ default may be considered less important if the option 2 discussed below for the switching issue was agreed. However the ‘release agnostic’ defaults seem cleaner and clearer that the UE does not assume any protocol version on the lower layers configurations when applying default especially if the UE has a mixed releases of configurations at reestablishment.
For the default configurations of Rel-9 extensions, both alternatives mentioned below would work. Removing Rel-9 defaults from already Rel-9 specification would be a cleaner solution. But we would be also fine to go for second alternative considering a bit less changes implied.


Currently the Rel-9 extensions are included in the default configuration in 9.2 and they all have the default values so that the corresponding functionality can be considered as ‘released’. If the ‘release agnostic’ default configuration is agreeable, Section 9.2 could be updated to remove the default configurations of Rel-9 but to clarify that the default configurations for extensions beyond Rel-8 are all ‘released’ and the default configurations from Rel-8 should be considered ‘release agnostic’ for all UEs. 
If removing Rel-9 default configurations is considered too big change, one alternative could be to keep the Rel-9 default configurations in Rel-9 and Rel-10 specifications, but to clarify the default configurations from Rel-9 are ‘release agnostic’ for all UEs of Rel-9 and beyond and the default configurations from Rel-8 are ‘release agnostic’ for all Rel-8 UEs.  

3.2 Handling upon switch from Rel-8 to Rel-10 critical extension of radio configurations

3.2.1 Connection establishment

At initial connection establishment the UE first applies the default configurations. Depending on the answer to Question 1, it could be considered that the UE configurations do not have a protocol version when applying the default configurations. As mentioned above in Section 2, since the eNB only knows the UE capability after the connection setup complete, in the connection setup message the eNB should only signal the Rel-8 version of radio configurations. Then the UE will apply the delta signalling towards the default configuration. After connection setup, the UE has established SRB1 with Rel-8 version of radio configurations. In the subsequent reconfiguration, if the eNB signals the Rel-10 version of radio configurations, the question is whether the delta signalling can be used and if it is clear for the UE to apply the delta from Rel-10 towards the Rel-8 version of radio configurations? Two options have been discussed during RAN2#73bis:
Option 1: fullConfig is used on the message level for all radio configurations when swich from Rel-8 to Rel-10 version of radio configurations. 
Option 2: apply ‘fullConfig’ on only the radio configuration IEs that have been critically extended in Rel-10 and apply delta signalling for the rest of configuration IEs. 

With Option 1, it means the full configuration procedure as specified in 36.331 section 5.3.5.8 applies. And with Option 2, some procedural text will be needed to indicate if IE-rX is received, the UE shall release all previous versions of the same IE and apply the IE-rX instead. In Rel-10 there are two such IEs: AntennaInfoDedicated and CQI-ReportConfig. Note that with Option 2, it means the ‘fullConfig’ on the group IE level.    

	Question 2: How to handle the switching from Rel-8 to Rel-10 version of radio configurations during the reconfiguration after the initial connection establishment, Option 1 or Option 2?

	Company
	Comments

	NSN/Nokia
	We think Option2 is good. As default configuration is used until UE receives RRC ConnectionReconfiguration message, full configuration on message level (We believe in Option1, first RRC Connection Reconfiguration message after the connection setup should set fullConfig=true and signals whole parameters again) looks too heavy. Full configuration feature was introduced to the release border and we assumed that network border of two different releases may not be big. However if we go for option1, everytime UE makes a RRC connection in Rel-10 network, the first RRCConnectionReconfiguration should be full configuration. This was not the intention of full configuration and we prefer to use delta signalling for non-critically extended IEs. And for critical extension, network singal whole set of IEs in the critical extension and UE replaces the IEs.

	Samsung
	We agree that option 1 implies that full configuration would be used in case REL-10 antenna and CQI reporting functionality is to be configured, the fullConfig option would be used upon every connection establishment. Although when configuring the UE with a REL-10 configuration following connection establishment the message size is unlikely to be very critical, we agree that full configuration was not intended to be used this frequently. Hence we also have a preference for option 2.

	Huawei/HiSilicon
	If we go for option1, full configuration has to be used every time for first reconfiguration. However, for option2 we are worrying about whether there will be lots of CE IEs in the future? If it is ture, lots of clarifications have to be added in spec whenever CE IE is introduced. The worst case is similar to 3.3. So we slight prefer option 1.


	CATT
	We prefer Option2. There are only a few parameters in CE IE, if we go for Option1, signalling overhead is increased as every time full configuration is used for first reconfiguration. And we think connection establishment is a popular case, Option2 will reduce the signalling load effectively.


	NEC
	With option 1, every first reconfiguration requires full configuration. We think this was not the intention behind introducing full configuration and rel-10 connection establishment would result in more signalling load than e.g. in rel-8. Ideally, it should be other way around. So our preference is option 2.

	Alcatel-Lucent
	To avoid having to perform full configuration for every connection establishment using Rel-10 critical extension IEs, we think IE specific full configuration in option 2 is useful.  This will allow Rel-10 eNB to use Rel-10 IEs (towards Rel-10 UEs even if it not really using Rel-10 configuration and avoid a mixture of Rel-8 and Rel-10) without having to use Full configuration every time.  

Even a full configuration does not seem that bad though since only SRB1 is configured at Setup, it is possible for eNB to minimise the “wasted” configuration by doing minimal configuration at Setup.

Preference for option 2.

	NTT DOCOMO, INC.
	With the understanding that the network can always decide to use “full configuration” if it decides to do so, we think that specifying option 2 in the standard could be beneficial to allow avoiding full configuration in every RRCConnectionReconfiguration in connection establishment.
However we do realise that option 2 might result complexity along with the growth of release versions in LTE (i.e., the combination of IEs from different releases). We also think that if in certain release the description of overwriting rel-X IE with rel-X+1 IE gets too complex, then the specification should recommend full configuration from that certain release version onward.

	Ericsson, ST-Ericsson
	We think it is beneficial to specify the option 2 instead of the complete fullConfig for the reconfiguration message considering it is used at each connection establishment with the eNB supporting Rel-10 version of protocol. Then we still have the option to trigger e.g. intra cell HO to perform the fullConfig if needed (in future releases).


3.2.2 Connection reestablishment

At reestablishment, the Rel-10 UE could re-establish with an eNB supporting an earlier protocol version (Rel-8) or a later protocol version (Rel-10) comparing to the UE configurations before reestablishment. It has been agreed that the network will trigger the fullConfig procedure when the UE with later protocol version of configurations (Rel-10) re-establish in an earlier protocol version of eNB (Rel-8). For the opposite scenario (UE with earlier protocol version of configurations (Rel-8) re-establish with an eNB supporting later protocol version (Rel-10)), the UE first applies the default configurations upon the initiation of reestablishment. Again it could be considered that the Rel-10 UE applies a ‘release agnostic’ default config pending on the answer to Question 1. Then in the RRCConnectionReestablishment message, the eNB signals the Rel-10 version of radio configurations. The UE will apply the delta signalling towards the default config. After this, it can be considered that the UE has a Rel-10 version of radio configurations. It can be assumed that the eNB normally does not switch to another protocol version other than mobility. So there should be no further switching of UE configurations in the first reconfiguration after reestablishment. 
3.2.3 Handover

During HO, the UE may need to switch between different protocol versions of radio configurations. It has been agreed that the network triggers the fullConfig procedure when switching from a later protocol version to an earlier protocol version of UE configurations. The question is whether to also apply the fullConfig when switching from an earlier protocol version to a later protocol version where the critical extension has been used for some radio configurations. As discuseed in 3.2.1 there are two options: 
Option 1: fullConfig is used on the message level for all radio configurations. 

Option 2: apply ‘fullConfig’ on only the radio configuration IEs that have been critically extended and apply delta signalling for the rest of configuration IEs. 

With Option 1, it means the full configuration procedure as specified in 36.331 section 5.3.5.8 applies. And with Option 2, some procedural text will be needed to indicate if IE-rX is received, the UE shall release all previous versions of the same IE and apply the IE-rX instead. In Rel-10 there are two such IEs: AntennaInfoDedicated and CQI-ReportConfig. Note that with Option 2, it means the ‘fullConfig’ on the group IE level.    

	Question 3: How to handle the switching from Rel-8 to Rel-10 version of radio configurations at HO, Option 1 or Option 2?

	Company
	Comments

	NSN/Nokia
	For intra-LTE HO, UE does not apply default configuration. But for inter-RAT to LTE HO case, 5.4.2.3 says that UE applies default configuration first. Thus also for HO case, we think we can adapt option2. And we don’t see a reason to have different handling for intra-LTE HO.


	Samsung
	In case we adopt option 2, we prefer to have a uniform UE behaviour for all cases i.e. also upon handover.

	Huawei/HiSilicon
	We prefer to apply the same solution for all cases. Therefore option1 is desirable.

	CATT
	Both options are acceptable. Option2 is slightly preferred as it could be applied for all cases.

	NEC
	If we go for option 2 during reconfiguration, then we would prefer option2 during HO as well, to be consistent.

	Alcatel-Lucent
	Agree with others that the same handling should be used – so whatever option is chosen for the Connection restablishment.

	NTT DOCOMO, INC.
	Similar with answer in Question 2, with the understanding that the network can always choose to do full configuration, specifying option 2 is beneficial.

	Ericsson, ST-Ericsson
	Agree that the same solution (e.g. Option 2) for HO would be better.


3.2.4 Normal reconfiguration

It can be assumed that the eNB normally does not switch to another protocol version other than mobility. So there is no switching of UE configurations after the first reconfiguration as long as the UE is connected to the same eNB.
3.3 Handling of critical extension of messages
So far no new versions of RRCCoonectionReconfiguration message have been introduced. If in future releases the RRCConnectionReconfiguration message has to be critically extended (normally due to critical extensions on some radio configuration IEs), it can be discussed how to handle upon receiving the new version of RRCConnectionReconfiguration after RRC connection setup and at Handover. There could be also two options: 

Option 1: fullConfig is used on the message level for all radio configurations. 

Option 2: apply ‘fullConfig’ on only the radio configurations that have been also critically extended in the new version of reconfiguration message and apply delta signalling for the rest of configurations. 

This issue perhaps needs not be resolved already now. But company opinions are welcome. 
	Additional question: How to handle the critical extension of reconfiguration message, Option 1 or Option 2?

	Company
	Comments

	NSN/Nokia
	We are not sure whether fullConfig flag also should be set to ‘true’ but for this case, we think whole contents of the message should be provided regardless the critical extension/non-critical extension inside the message. As the message is critically extended, not using delta signalling for this case should be OK.

	Samsung
	The simplest starting point would be to specify that E-UTRAN is required to always set fullConfig to true when using a later version of a message. We can still consider to introduce a more optimised signalling similar to option 2 using fullConfig set to false.

	Huawei/HiSilicon
	It is difficult to distinguish whether IEs are real CE or NCE If RRCConnectionReconfiguration message is CE. Therefore, we prefer option1 in this case. 

	CATT
	Have no strong opinion. It seems that if the message is CE, option1 is a good solution.

	Alcatel-Lucent
	Re-configuration message is quite likely to be critically extended and we will again end up having to use Full configuration for every connection establishment if we don’t have any optimisation.  But it is too late to consider something for Rel-10 now and we can consider other optimisations in a later release possibly when we define a critically extended message.

	NTT DOCOMO, INC.
	Maybe further discussion is needed when the time comes when we have to define critical extension in RRCConnectionReconfiguration message. But with the same understanding as in Question 2 and 3, since the network can always decide to use full configuration, optimisation for this case would be acceptable.

	Ericsson, ST-Ericsson
	The CE of the message typically includes the CE of some existing IEs, some completely new IEs and all the IEs from previous version of the message. So it could be possible to define some solution similar to Option 2. At the same time the eNB would be also able to use the fullConfig (the fullConfig field will be included in the CE of the reconfiguration message). (just note that in the current procedure text the fullConfig is specified for either HO or first reconfiguration after reestablishment.)


4 Summary and Conclusion
4.1 Summary of companies opinions

Eight companies have shared their opinions in this email discussion. The views of these companies are mostly aligned.
Regarding the default configuration, all companies agreed that by default the extensions beyond Rel-8 are ‘released’ or ‘not configured’. The current tables in 9.2 are not updated and instead it can be clarified that the default configurations for the extensions introduced after Rel-8(/9) are ‘released’. Then most companies agreed that the default configurations (same as Rel-8(/9) default) can be considered ‘release agnostic’, which implies that the UE does not assume any protocol version on the lower layers configurations when the UE applies the default configuration. Two companies had preference to keep the Rel-8(/9) defaut configurations. One company indicated that the ‘release agnostic’ default configuration is less of an issue if the option 2 (i.e. UE specific full config) is adopted for handling the switching from Rel-8 to Rel-10 version of radio configuration IEs. For specifically the Rel-9 default configurations in the current specification, four (or five) companies indicated the Rel-9 default configurations can be removed while two companies did not clearly indicate and one company preferred to keep the Rel-9 default configuration. But from which releases of the specification (from Rel-9 or from only Rel-10 specification) the Rel-9 default configurations can be removed needs to be decided since there were no marjority views. 
For the handling of switching from Rel-8 to Rel-10 version of IEs in the reconfiguration message after the connection setup, most companies considered it is beneficial to specify the Option 2 (i.e. IE specific full config). One company indicated slight preference for Option 1 (i.e. the fullConfig procedure as specified in 5.3.5.8). Then at Handover when the switching from Rel-8 to Rel-10 occurs, the same solution is preferred. There was an additional question how to handle the critical extension of the reconfiguration message. Companies had different views. Some companies considered in this case the fullConfig procedure (Option 1) could be better but some companies thought it would be good to investigate an optimised signalling at the time when the CE of the reconfiguration message is introduced.
In addition, one comment was received regarding the switching in the reconfiguration after the reestablishment message. If the eNB supporting the Rel10 version of protocol signals the Rel-8 version of IEs to a Rel-10 UE but decides to reconfigure the UE with Rel-10 version of IE in the following reconfiguration message, the switching from Rel-8 to Rel-10 would also occur. In this case the same solution could apply to align with the cases of connection establishment and handover.   

4.2 Conclusion

Based on the marjority views expressed in this email discussion, it is proposed that RAN2 agree on the following proposals:

Proposal 1: The current tables in 9.2 for default configurations are not updated and instead it can be clarified that the default configurations for the extensions introduced after Rel-8 are ‘released’.

Proposal 2: The default configurations are considered ‘protocol version agnostic’.

Proposal 3: The Rel-9 default configurations are removed from the current 9.2. But RAN2 decides from which releases of the specification the Rel-9 default configurations should be removed.

Proposal 4: Specify the IE specific full configuration (Option 2) for handling the switching from Rel-8 to Rel-10 version of IEs in all cases. 
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