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1. Introduction
[103bis#20][NR] Inter-RAT HO (Huawei)


Conclude how to specify the clean-up of resources, etc in NR on handover to LTE


Intended outcome: CR submitted to next meeting


Deadline:  Thursday 2018-11-01
The rapporteur of this email discussion thanks all the companies for their participation and valuable input.
2. Discussion
In RAN2 #103bis, the consensus was not reached on how to specify the clean-up of radio resources after inter-RAT handover is completed. In current TS38.331, clause 5.4.3.4 requires the UE to conduct clean-up as specified in going to idle clause 5.3.11:
5.4.3.4 Successful completion of the mobility from NR

      Upon successfully completing the handover, the UE shall:

1>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';

Under clause 5.3.11, the clean-up procedure is conducted by the UE during the transition from RRC-Connected to RRC-Idle. At the last step, the UEs performing the clean-up due to handover out of NR are excluded to transit into idle state: 
5.3.11
UE actions upon going to RRC_IDLE

      UE shall:

            reset MAC;
…
1> enter RRC_IDLE and perform procedures as specified in TS 38.304 [21], except if going to RRC_IDLE was triggered by reception of the MobilityFromNRCommand message or by selecting an inter-RAT cell while T311 was running;
Therefore, logically if a UE gets into going to RRC-IDLE procedure due to the completion of the inter-RAT handover leaving NR, the UE will only perform the clean-up procedure but will not transit into idle state. This existing procedure appears nothing wrong which is following the similar procedure in LTE. On the other hand, during the discussion in RAN2 #103bis, some companies raised concern: using the going to RRC-IDLE clause for clean-up after inter-RAT HO completion could be misleading as the UE seems required to enter RRC-IDLE state. In order to avoid such a misleading, the clean-up procedure for inter-RAT HO completion can be specified under the clause 5.4.3.4, Successful completion of the mobility from NR. 
From the above discussion, to specify the clean-up procedure under clause 5.4.3.4 instead of using clean-up procedure under the going to idle clause 5.3.11 does not really change the UE behaviour currently specified. But doing so the specification is cleaner and misunderstand could be avoided.
Question 1: Do companies see the need to specify the clean-up procedure under the clause of successful completion of the mobility from NR instead of reusing the clean-up procedure under the going to idle clause?
	Company
	Yes/No?
	Comments

	QC
	Yes
	Referring to RRC_IDLE mode procedure for just clean up procedure is misleading since UE is not expected to transition to RRC_IDLE state during IRAT HO. In future, anybody referring to spec (who are not part of 3GPP discussions) can mis-interpret it easily. 

	MediaTek
	Yes
	 Same view as QC. We also prefer to specify the clean-up in 5.4.3.4 to avoid misunderstanding. 

	vivo
	Yes
	Agree with QC and MTK, as UE does not go IDLE state, we should avoid any misunderstanding by referring to section 5.3.11. Prefer to go with clean-up in 5.4.3.4

	Huawei, HiSilicon
	Yes
	We are fine with having clean-up procedure under clause 5.4.3.4.

	Ericsson
	Yes
	Since the procedures are actually performed at completion of mobility from NR and not that the UE is going to RRC_IDLE, the logical place to put the procedures is in the mobility from NR section.

	Docomo
	Yes
	Agree with QC, it is better to put it in 5.4.3.4 to avoid misunderstanding. 

	ZTE
	Yes
	Same view as QC. It is better to specify the clean-up in 5.4.3.4 to avoid ambiguity

	Nokia
	Yes
	Referring to the IDLE mode procedure makes the specification unclear.

	Intel
	Yes
	 Fine to us, to put it together with completion of the mobility session. 

	CATT
	Yes
	For clarity, this should be added to section 5.4.3.4


Proposal 1: Specify a separate clean-up procedure under the sub-clause 5.4.3.4, successful completion of the mobility from NR, in TS38.331.
In current TS38.331 stage 3 text, the clean-up procedure in going to RRC-IDLE is applied to the completion of both inter-RAT intra-system and inter-system handover, i.e. under clause 5.3.11:
2>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP for all established RBs;
It appears reasonable not to separate the clean-up for intra-system and inter-system HO since the resources used for ROHC and security operations at NR do need to clean up (key clean-up is part of it which is a separate requirement) and it should not affect the on-going PDCP and SDAP operations already conducted at the newly connected RAT (EUTRA).
Question 2: If your answer to Question 1 is Yes, after successfully handover out of NR into LTE/5GC (intra-system HO), should the UE also release the radio resources of the PDCP and SDAP for all the established RBs in NR and conduct the clean-up of HO completion the same as for inter-system inter-RAT HO?
	Company
	Yes/No?
	Comments

	QC
	No
	In order to support delta signalling during NR/5GC to LTE/5GC, we should maintain NR PDPC & SDAP configuration of Source NR Cell. This has to be clarified in section 5.4.3.4.

	MediaTek
	No
	 We have agreed that delta configuration of SDAP/PDCP is supported while handover from NR to LTE/5GC. 
In 5.4.3.4, we have to clarify that
<1> For handover to LTE/5GC, keep SDAP/PDCP configuration while releasing all low layer (RLC/MAC/PHY) configuration.
<2> For handover to LTE/EPS, clear all configuration.

	vivo
	No
	Releasing radio resources of the PDCP and SDAP for all the established RBs will not allow delta configuration. Therefore radio resources of the PDCP and SDAP should not be released.

	Huawei, HiSilicon
	Yes (flexible)
	We don’t have too strong opinions on this, just try to avoid over specification into UE implementation. We know that the delta configuration for intra-system HO has already been completed during the HO process and it is well specified after last RAN2 meeting. We also know that after HO is completed the correct UE behaviour is to release all the unused resources but not clean-up all the configurations already applied to the target RAT including the configurations reused from the source. Probably we could make it clear and have something like: “release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP entity for all established RBs, but maintain all the configurations already applied to the target RAT;” We could leave the details to the UE implementation.

	Ericsson
	Yes
	We agre with company views to support delta configuration by keeping SDAP and PDCP configuration and releasing lower layers, however, it should be clarified that the lower layers including RBs in NR are the ones associated to the source node (RB which are not reconfigured during the mobility from NR procedures). 
If we release all radio bearers after successful completion of hndover with delta config, it would also release bearers established during the handover procedure in NR, i.e In case of handover from NR to NGEN-DC and EN-DC, the UE may setup new RBs in NR. These RBs should not be released when completing the mobility from NR procedure. The same procedures for inter-system and intra-system HO should be used.
So, the clean up statement should clarify that only the radio bearers associated with source node are cleaned up, not the ones setup during handover procedure. 


	Docomo
	No
	Agree with QC, the NR PDPC & SDAP configuration of Source NR Cell should be maintained for doing delta configuration. It is better to clarify it in 5.4.3.4

	ZTE
	No
	Agree with MediaTek, the SDAP and PDCP configuration should be maintained if handover to LTE/5GC, while released if handover to LTE/EPC.

	Nokia
	No
	We also think that delta configuration shall be supported for inter-RAT intra-system handovers. This requires keeping SDAP and PDPCP configuration. Therefore, the clean up procedure for intra-system HO should only remove the lower layers in the source system.

For inter-system handovers all resources (including SDAP and PDCP) should be removed as delta configuration is not supported.

	Intel
	No
	Agree with QC/MediaTek and Nokia, to support delta signalling, PDCP/SDAP configuration shall be maintained. We should not mention how to handle PDCP/SDAP entities, which should be left to UE implementation. 

	CATT
	No
	We agree with QC, MediaTek, Nokia and Intel.  PDCP/SDAP configuration should be maintained for support of delta signalling.


[Rapporteur’s comment]: There are 10 companies shared their views. 8 companies think the existing clean-up procedure should be modified to reflect when delta configuration is applied PDCP and SDAP configurations from the source cell should not be released. 2 companies think the existing clean-up procedure from the going to idle clause is good enough as the baseline. Clarification can be add that only the radio bearers associated with source cell are cleaned up, not the ones setup during handover procedure at the target RAT. Since there is a clear majority prefer to specify maintaining PDCP/SDAP configurations for delta configuration, the rapporteur propose the following:
Proposal 2: include maintaining PDCP/SDAP configuration for delta configuration in the radio resource release requirement while consider to include also the minority companies’ view. 
In general, the clean-up procedure under clause 5.3.11 can be duplicated for the clause 5.4.3.4 successful completion of mobility from the NR:
5.4.3.4 Successful completion of the mobility from NR

      Upon successfully completing the handover, at the NR side the UE shall:

1>
reset MAC;

1>
stop all timers that are running;

1>
discard any stored AS context, fullI-RNTI, shortI-RNTI-Value, ran-PagingCycle and ran-NotificationAreaInfo;

1>
discard the AS security context including the KRRCenc key, the KRRCint, the KUPint key and the KUPenc key, if stored;

1>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP entity for all established RBs;

1>
indicate the release of the RRC connection to upper layers together with the release cause.
Small changes on PDCP and SDAP can be made depending on the conclusion of Question 2.
Question 3: If your answer is Yes to the Question 1, do you in principle agree with the above clean-up procedure under the clause 5.4.3.4? Please comment on any item which should be modified, removed or added.
	Company
	Yes/No?
	Comments

	QC
	In principle Yes. But this needs to be updated/modified.
	“release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP entity for all established RBs;” is applicable only for full configuration. For delta config, this sentence has to be updated such that NR PDCP and SDAP configuration are not released.

	MediaTek
	Yes in principle
	 Please check our comment in previous question. Whether to release the PDCP/SDAP entities depends on the target CN type (EPS or 5GC)

	vivo
	Yes in principle 
	As in Q2 we think that delta configuration should be possible, then PDCP and SDAP configuration should not be released.

	Huawei, HiSilicon
	Yes in principle
	It appears the difference is mainly on the fifth requirement above.

As is indicated in our answers to the second question, we will try to make sentence clear: the clean-up should not have any impact to the configurations already applied to the target RAT.

	Ericson 
	No
	Agree with the following modifications:

1>
reset MAC;

1>
stop all timers that are running;

1>
discard the AS security context including the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key associated with the source gnB, if stored;

1>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP entity for all established RBs associated with the source gNB;

1>
indicate the release of the RRC connection to upper layers together with the release cause.

If the UE handover to NGEN-DC, it may create a new NR AS context for the SN, i.e. it should only delete the AS context associated with the source gNB. Similarly for the AS security context and security keys and radio resource, only the ones associated with the source gNB should be deleted.

The parameters fullI-RNTI, shortI-RNTI, ran-PagingCycle and ran-NotificationAraInfo are only provided to the UE in the suspendConfig when the UE goes to RRC_INACTIVE. Since the UE cannot handover to E-UTRA from RRC_INACTIVE, there is no need to delete these parameters (since the UE will not have them).

	Docomo
	Yes in principle
	Agree with QC, MediaTek. The issue related to previous question2 should be clarified. NR PDCP and SDAP config is not released in case of HO to LTE/5GC

	ZTE
	Yes in principle
	1.Agree with MediaTek. The release of the SDAP&PDCP depends on the target CN type.

2.Release cause should be added: Indicate the release of the RRC connection to upper layers together with the release cause 'other'.
3. There is no stored AS-context to delete (since the UE would have already deleted the fullI-RNTI, shortI-RNTI-Value and the stored AS-context upon moving to connected anyway). However, ran-PagingCycle and ran-NotificationAreaInfo need to be discarded (as these are not deleted upon transition to connected). 

	Nokia
	In principle yes
	In order to support the delta configuration, the changes proposed by QC are necessary. 

We also agree with Ericsson that the clean up of INACTIVE state related parameters should not be mentioned here as they cannot be there.

	Intel
	In principle Yes. But this needs to be updated/modified.
	Regarding delta configuration, same view as QC, and we should mention PDCP/SDAP entities for that, should only mention PDCP/SDAP configuration.

Regarding INACTIVE related parameters, RNA configuration shall be discarded since it is not discarded when the UE enters connected mode “

3>
discard the stored UE AS context, the fullI-RNTI and the shortI-RNTI except ran-NotificationAreaInfo;
”

	CATT
	In principle yes, need to be updated with relevant info
	Similar clean up description can be added with relevant updates.

Updates required for PDCP/SDAP configurations as pointed out by MediaTek and also update is required for Inactive state parameters such ran-NotificationAreaInfo as pointed out by ZTE and Intel


[Rapporteur’s comment]: There are 10 companies shared their views. 9 companies in principle agree to adopt the major part of the existing clean-up procedure. One company say no but proposed the procedure inline with the major part of the existing procedure, so the vote is also consider as a “yes” by the rapporteur. 8 out of 10 companies prefer to have changes on the radio resource clean-up requirement to reflect the impact of delta configuration in intra-system HO. Based on the preference of clear majority the rapporteur propose the following:
Proposal 3: Submit the proposed CR to TS38.331 to capture the major clean up procedure showing above with correct modifications agreed by the companies.
[Rapporteur’s comment on stage 3 text discussion]: during the second phase of discussion on the stage 3 text proposal, the text of the most part of the clean-up procedure is stabilized. Modifications are made to tailor the procedure specifically suitable for the clean-up after the inter-RAT HO completion. Correct implementation of the change in TS36.331 is conducted to ensure the backward compatibility. However, no consensus are reached on the text of clean up the radio resources with existing text:

1> release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP entity for all established RBs associated with the source gNB;
There are several different proposed text options. The rapporteur consolidated four major options and acknowledge that not all the proposals are selected including the long text proposal from Ericson. In view of the rapporteur, it explained the real behaviour of the UE.

The rapporteur suggest to narrow down the discussion on the several options of the text keeping these major factors in mind: for limited time compromise to include most companies’ opinions, leave flexibility to implementation, keep the text simple, and avoid notes. 
Proposal 4: further discuss the follow options of proposed text:

Option 1 (the rapporteur (HW) in an effort to have compromised and simple solution to include most companies’ view including Ericsson): 
1> release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP entity for all established RBs, but maintain all the configurations already applied to the target RAT RB including the PDCP and SDAP configurations from the source cell when delta configuration is applied;
Option 2 (QC, OPPO):
1> release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP entity for all established RBs, but maintain source cell configuration of PDCP and SDAP for applicable RBs which are used for target RAT when delta configuration is used.
Option 3 (MediaTech, Intel – using intel’s TP):
2>  release all radio resources, including release of the RLC entity and the MAC configuration;

2> if delta configuration is used:

      3> maintain source cell configuration of PDCP and SDAP for applicable RBs which will be used for target RAT RBs

2> else:

      

3> release the associated PDCP entity and SDAP entity for all established RBs,
Option 4 (Nokia – ?with existing text as in option 1,2 the text not highlighted?):

NOTE: When delta configuration is applied it is up to UE implementation if SDAP and PDCP entities or only configuration are kept during the handover.
Since in NR the clean-up approach for completion of inter-RAT handover is in principle adopted from LTE, we can consider to do the same update on LTE stage 3 TS36.331 for successful completion of the handover out of EUTRA given that the text change does not really change the UE requirements and does not have the backward compatibility issue.
Question 4: If your answer is Yes to the Question 1 and Question 3, do you think we should do the similar modification for inter-RAT handover from EUTRA in TS 36.331?
	Company
	Yes/No?
	Comments

	QC
	Yes
	For consistency between NR and LTE RRC specifications, it is better to align both specs. 

	MediaTek
	Yes
	 We think that the procedure text of 5.4.3.4 in 36.331 should be updated. The current clauses (see below) does not do any clean-up of UE configuration while handover to LTE or NR. It seems incorrect to specify in this way. We suggest to follow NR. 
1>
if the targetRAT-Type in the received MobilityFromEUTRACommand is set to eutra or nr:
2>
the procedure ends;

1>
else:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';

	vivo
	Yes 
	Agree with QC, specs should be aligned

	Huawei, HiSilicon
	Yes 
	It is better to do the same for both specs.

	Ericsson
	No
	This might impact legacy behaviour, with no clear benefit so we should avoid it. 

	Docomo
	Yes
	Agree with QC, the NR and LTE RRC spec should be aligned.

	ZTE
	Yes
	For inter-RAT handover from EUTRA (the targetRAT-Type is set to values other than eutra), the similar modification should be applied to avoid misunderstanding. Note that for inter-system intra-EUTRA handover (i.e. targetRAT-Type is set to eutra), the current spec is correct, i.e. the procedure ends upon successfully completing the handover.

	Nokia
	Yes
	We also think that alignment of LTE and NR specification is needed. However, impacts on legacy behaviour shall be avoided.

	Intel
	Yes
	Same view as Nokia, we should avoid impacts on legacy behaviour. 

	CATT
	Yes
	Same view as Nokia and Intel. It is better to have consistent behaviour in both specs.


[Rapporteur’s comment]: There are 10 companies shared their views. 9 companies agree to also make the similar changes to LTE specification TS36.331 while backward compatibility is ensured. One company disagree to make the changes to TS36.331 with concern on the impact to the legacy behaviour. Based on the preference of clear majority, the rapporteur propose: 
Proposal 5: Submit the proposed CR to TS36.331 to capture the clean-up procedure similar to TS38.331 with correct modifications agreed by the companies and no compromise to backward compatibility.
[Rapporteur’s comment on stage 3 text discussion]: as already discussed during the second phase discussion, the clean-up procedure text for HO out EUTRA is also not converged as for 38.331. The text in 36.331 will follow the resolution agreed in 38.331.
3. Conclusions

Thanks all the companies participated in this email discussion. The summary for each question is listed below:
Q1: 100% agreement across companies.
Proposal 1: Specify a separate clean-up procedure under the sub-clause 5.4.3.4, successful completion of the mobility from NR, in TS38.331.
Q2: 80% of the companies prefer to reflect that PDCP/SDAP configuration is maintained if delta configuration is applied into the radio resource clean-up requirement.
Proposal 2: Include maintaining PDCP/SDAP configuration for delta configuration in the radio resource release requirement while consider to include also the minority companies’ view.
Q3: 95% of the companies in principle agree to adopt the major part of the existing clean-up procedure under going to idle clause with correct modifications for HO completion clean-up.
Proposal 3: Submit the proposed CR to TS38.331 to capture the major clean up procedure showing above with correct modifications agreed by the companies.
Proposal 4: further discuss the follow options of proposed text:

Option 1 (by the rapporteur (HW) in an effort to have compromised and simple solution to include most companies’ views including Ericsson): 

2> release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP entity for all established RBs, but maintain all the configurations already applied to the target RAT RB including the PDCP and SDAP configurations from the source cell when delta configuration is applied;
Option 2 (QC, OPPO):

2> release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP entity for all established RBs, but maintain source cell configuration of PDCP and SDAP for applicable RBs which are used for target RAT when delta configuration is used.

Option 3 (MediaTech, Intel – using intel’s TP):

2>  release all radio resources, including release of the RLC entity and the MAC configuration;

2> if delta configuration is used:

      3> maintain source cell configuration of PDCP and SDAP for applicable RBs which is used for target RAT RBs

2> else:

      
3> release the associated PDCP entity and SDAP entity for all established RBs,
Option 4 (Nokia – ?with existing text as in option 1,2 the text not highlighted?):

NOTE: When delta configuration is applied it is up to UE implementation if SDAP and PDCP entities or only configuration are kept during the handover.
Q3: 90% if the companies agree to make the HO completion clean-up procedure spec. of LTE aligned with NR spec. while the change shall not have any impact to legacy UE behaviours.
Proposal 5: Submit the proposed CR to TS36.331 to capture the clean-up procedure similar to TS38.331 with correct modifications agreed by the companies and no compromise to backward compatibility.
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