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1 Introduction

CB: # 2_InterSystemHO_HeNB

- Check the system impact on the request from SA2

- Reply LS to SA2

(E/// - moderator)

Summary of offline disc
2 For the Chairman’s Notes

Previous discussion at RAN3 #110 with no consensus
HeNBs are not specified for 5GS
No support in any stage 3 (RAN2/RAN3/CT4) for inter-system handover from 5GS to hybrid or closed HeNBs
Confirm the possible scenarios with SA2 (access mode? Presence of HeNB GW?)

Attempt a reply LS to SA2: at least convey the status in RAN3; if agreeable confirm the status of discussion on access mode
3 Background

SA2 liaised RAN3 stating that even though HeNBs are not specified for 5GS, they are not excluded as a valid target cell for N26 HO from 5GS to EPS; RAN3 was asked to discuss the possible alignment of our specifications.[1]
A HeNB can have different access types: open access, hybrid access, and closed access. A CSG cell broadcasts a CSG indicator set to “true” and a specific CSG identity. The UE considers it as a CSG member cell if the UE’s permitted CSG list includes CSG ID and PLMN ID broadcasted by the cell. A hybrid cell is accessible as a CSG cell by UEs which are CSG members, and as a normal cell by all other UEs. On inbound HO to a HeNB, the UE reports the CSG ID and membership to the serving eNB, then the source eNB performs the PLMN ID check. Access control/membership verification are then performed by the MME. The HeNB Gateway may be deployed between the MME and the HeNBs, serving as a CP concentrator for S1.[9]

 REF _Ref115706443 \r \h [2] 

Prior to the introduction of NG-RAN, RAN3 had concluded that no further specification work on HeNBs/CSG for macro would be done unless a clear mandate was given through an approved WID or an LS from SA1.[7]

 REF _Ref114774357 \r \h [3]

 REF _Ref115698030 \r \h [4]

 REF _Ref115698032 \r \h [5]

 REF _Ref115698034 \r \h [6]
Potential support for inter-system HO from 5GS to EPS was discussed at RAN3 #110e, different options to support HeNB IDs in NGAP were discussed, but there was no consensus at the time.[7]

 REF _Ref115706860 \r \h [11]

 REF _Ref114763481 \r \h [14]
4 Discussion

4.1 First Round

Question 1: SA2 has stated that HeNBs are not supported in 5GS. Given the background on this issue, and considering the status in SA2, should RAN3 reconsider HeNBs as a valid target for inter-system HO in NG-RAN? If so, what scenario(s) should be considered (e.g. HeNBs as capacity layer: handover to eNB first, then mobility to a HeNB can happen)?

	Company
	Comment

	Nokia
	At RAN3#110, some companies questioned whether a requirement exists to support HeNB as target for inter-system HO to E-UTRAN (since e.g. “HeNB” is not mentioned anywhere in TS 23.501). However, in SA2 discussion there was common understanding that inter-system HO to “E-UTRAN” covers both eNBs and HeNBs (something they viewed as being so obvious that no clarification CR for TS 23.501 was needed). Also, SA2 discussion focused on open access HeNB, which was the scope of the input contribution to SA2.  Therefore:

· YES. There is an SA2 requirement to support inter-system handover to E-UTRAN, which includes both target eNBs and target HeNBs (as clarified by the SA2 LS). 

· Support was assumed to exist in stage-3 (RAN3/CT4) since Rel-15 for “open access” target HeNB, until discovery of the NGAP encoding error at RAN3#110. A correction CR is provided in [12].

· There is currently no support in any stage-3 (RAN2/RAN3/CT4) for “hybrid/closed” target HeNB – this is clear to everyone, so is not controversial and not the scope of this discussion.

	Qualcomm
	Agree with Nokia.

RAN3 should support HO from 5GC to EPC/Open HeNB directly. For other cases CSG Cell/Hybrid Cell, we understand enhancements needed in RAN2 (RRC), RAN3, SA2, CT4. So HO to these CSG cell/Hybrid cells can be excluded from this discussion. HO to eNB first and then Mobility to HeNB is not optimal from signaling point of view.

In order to support HO to Open HeNBs, source gNB has to identify target cell is Open HeNB based on either UE reported ECGI/PCI or OAM implementation based. NG-AP need to include HeNB Target Cell ID, which is missing.

	Verizon
	Agree with Nokia.

RAN3 shall support direct HO from 5GC to EPC/Open HeNB.  VZ has use cases calling for such type of direct inter-system HO. This issue definitely needs to be fixed to allow direct HO to happen from 5GC to EPC/Open HeNB.

	CATT
	We think the current statement in the LS from SA2 is not quite clear. In LTE, we have work on HeNB for several releases in which various features were introduced,e.g. deployment of HeNB GW, different access mode, LIPA.For handover towards HeNB,there are a lot of specification impact which including both RAN2 and RAN3.If we really want to support handover between 5GS  and LTE HeNB,we think a proper way maybe to start a WID which may base on the requirement from SA1.   

	Huawei
	We understand we need first clarify whether the 5GS to HeNB handover covers all access modes (open, hybrid, closed etc), or only open access mode.   

First this is not explicitly described in the SA2 LS (it only describes “Home eNB is not excluded as a valid target cell for N26 handover from 5GS to EPS” ). Hence we share the same view as CATT. 

Second, it seems during the email discussion in SA2, they did not touch the access modes, and not make thorough analysis.  

Basically, we think it is necessary to ask further clarification on the HeNB access modes. 

	Samsung
	We share the view from CATT/HW that the LS from SA2 is not clear. If SA2 think mobility from 5GS to EPS covering HeNB is obvious, the all the access mode should be supported. Even for open mode HeNB, there is possible HeNB GW deployed. In the HeNB GW deployment scenario, simply change the Target ID is not enough. 

	Deutsche Telekom
	We share similar views as CATT, Huawei, and Samsung. Before starting any specification work it has to be clarified with SA2 if they see a limitation on the access modes for HeNBs that should be covered (open HeNBs as noted by some companies in the discussion). Based on the SA2’s LS content, this is not visible.

	NEC
	Agree with Nokia.

Simply only to fix the missing part in our specifications. That missing part is obvious that only to cover open access target HeNB.

	Nokia2
	In the LS from SA2, there is a clear indication that it is for Rel-17 (i.e. legacy correction).  Thus, the scope of the LS is clearly the RAN3 specification error that prevents inter-system handover to open access HeNB.

Support for inter-system handover to hybrid/closed access HeNB would not be a Rel-17 correction, so is clearly out of scope of the SA2 LS. It would require a WID in some future release… but more importantly, it would require proponents.  I have not seen any company commenting that they are a proponent, so why are we even discussing it? Why ask SA2 about functionality that no one has expressed interest in supporting?

	ZTE
	We agree with CATT, Huawei, Samsung and DT. The current LS is not clear. We shall send an LS back to ask for clarification. Then we can further discuss how to improve RAN3 specs after we confirm if only open access HeNB is considered with SA2 confirmation.

	BT 
	Agree with Nokia.
RAN3 should support direct HO from 5GC to EPC/Open HeNB.  
Indirect Handover via another eNB first would not be possible in our deployment scenarios.

	ATT
	Agree Nokia, BT, and Verizon that open access target HeNB needs to be covered in RAN3. 

	Ericsson
	RAN3 could not reach any consensus at RAN3 #110 on whether to support HeNBs as a handover target. Indeed, some companies questioned the use case and requirements.

Now SA2 clearly states that they don’t support HeNBs in 5GC (it’s about the only thing that this very “minimalistic” LS says). E.g. the LS does not mention about any ongoing discussions in SA2 etc.. So, if we take this LS at face value, it seems to be an even stronger justification for not adding support for HeNBs in signaling in RAN3.

To summarize, on top of a “no consensus” in RAN3, now we also have a “no specification support” in SA2.

If it’s so “obvious” that we are only talking about open HeNBs, it was barely mentioned before.

At least we should be clear on which scenarios we think this will serve. It seems unlikely that a HeNBs can serve as a coverage layer (especially today); if this is so, we would expect to first handover to a “coverage” cell in EPS, and only then to a HeNB. This should be confirmed in RAN3 beforehand.


Question 2: If the answer to Question 1 is YES, and considering that there is no support in 5GS for CSG access control/membership verification, should closed/hybrid HeNBs be explicitly excluded as a valid target for inter-system HO (i.e. only open-access HeNBs are not precluded as a valid target for inter-system HO in NG-RAN)?

Note from Moderator: It is pointed out in [15] that only inter-system HO to open HeNBs is in the scope of the present RAN3 discussion.

	Company
	Comment

	Nokia
	The question is unclear to us – what is meant by “explicitly exclude”? It has never been supported by any stage-3 specification nor proposed by any company, so it seems already obvious that closed/hybrid HeNB as target for inter-system HO is excluded.  We are open to further discuss, but perhaps the question can be re-phrased as a clear proposal (e.g. “Chair to minute xxx”, or whatever the intention is).

	Qualcomm
	Yes

	Verizon
	Yes, RAN3 shall support Open HeNB first. Closed/hybrid HeNB HO support is FFS.

	CATT
	From our perspective, if only open mode is supported, it is not a complete solution. As we stated in Q1,we think there should be a dedicated WID which aimed at all access mode and deployment scenario if really needed.

	Huawei
	Since the SA2 LS does not give clear clue of access modes, we may ask SA2 for further clarification before rushing into any CR at this meeting. 

Otherwise, if only open mode is supported, it may lead to bad consequences if handover to the CSG/hybrid HeNB happens.

	Samsung
	The scenario to only support open mode is not clear. The LS from SA2 is not clear. SA2 is still ongoing discussion. So we think it’s better to wait SA2 conclusion firstly.

	Deutsche Telekom
	Clarification with SA2 on access mode types for HeNBs is needed.

	NEC
	Yes, Open-access HeNBs is as a valid target for inter-system HO in NG-RAN.



	ZTE
	We believe that we need to ask for clarification. It seems not efficient to try to make any progress based on the assumption.

	BT
	Yes, RAN3 should support Open-access HeNBs is as a valid target for inter-system HO in NG-RAN.
We are fine for “hybrid/closed” HeNB to be out of scope to simplify the complexity.

	ATT
	Agree with BT, NEC, Verizon, Qualcomm on RAN3 support for open-access HeNBs.

	Ericsson
	There is no support in 5GC for access control/membership verification for HeNBs. Only in [15], a response paper, is it proposed that “only open HeNBs are in the scope of RAN3 discussion”. Once again, it seems important pieces of information have been missing.

As explained in our paper, we don’t consider HeNBs to be an up-to-date solution: NG-RAN offers operators much better tools (including e.g. NPN, and others). If companies are thinking of supporting HeNBs in NG-RAN for compatibility with existing deployments, indeed we agree with the concerns expressed by Huawei, CATT, and ZTE.


Question 3: If the answer to Question 2 is NO, should RAN3 reply to SA2 asking for clarification on HeNB access mode? (Such a draft LS was submitted in [10].)

	Company
	Comment

	Nokia
	As stated in our response to question #1, the context of SA2 discussion was clearly open access (please check offline with SA2 colleagues).

	Qualcomm
	RAN3 can say something like “ HO to Open HeNB can be supported and it is not possible to support HO to CSG/Hybrid HeNBs due to complexity and impact to other WGs”

	Verizon
	RAN3 can reply that they support direct inter-system HO from 5GC to EPC/Open HeNB, and that Inter-system HO to Closed/Hybrid HeNB is not supported to date.

	CATT
	Maybe we could let SA2 know that RAN3 has discussed in previous meetings and no consensus was made. 

It is preferred to have an overall discussion on handover to HeNB with all features considered if there is really requirement on it. 

	Huawei
	Agree with CATT.

We can first ask clarification whether only open access or all access modes are supported for inter-system HO, and indicate for the latter, the involvement with other group is necessary.  

	Samsung
	SA2 is still ongoing discussion. So we think it’s better to wait SA2 conclusion firstly. But we could accept to send LS to SA2 for clarification. 

	Deutsche Telekom
	Agree with CATT and Huawei that RAN3 should ask SA2 for further clarification.

	NEC
	Since SA2 sent us the LS, and if we all agree we fix only for target open-access HeNB, then feel no need to send LS back to SA2.



	ZTE
	We agree with CATT and HW.

	BT
	If a LS is required, then QC suggestion would be agreeable.

	ATT
	There does not seem to be an LS required, but if we send one out, agree with Qualcomm suggestion.

	Ericsson
	At a minimum, we should definitely inform SA2 of the current status in RAN3.


4.2 Second Round (if needed)

There seems to be support for confirming possible scenarios with SA2 (access mode? Presence of HeNB GW?)
For the second round, the Moderator proposes to attempt a reply LS to SA2. At a minimum, we should convey the situation in RAN3. If agreeable, we should confirm the status of discussion on access mode. Please provide comments and changes on the draft LS itself.
5 Conclusion, Recommendations (if needed)

If needed.

6 References

[1] R3-225323
LS on Inter-system handover to Home eNB, SA2.

[2] TS 36.300 v. 17.2.0.

[3] RAN3 #71 Chair’s Notes.

[4] RAN3 #72 Chair’s Notes.

[5] RAN3 #80 Chair’s Notes.

[6] RAN3 #88 Chair’s Notes.

[7] R3-225575
Inter-System Handover to HeNBs, Ericsson.

[8] R3-225576
[DRAFT] Reply LS on Inter-system handover to Home eNB, Ericsson.

[9] R3-225676
Inter-system handover to Home eNB, Huawei.

[10] R3-225677
[DRAFT] Reply LS on Inter-system handover to Home eNB, Huawei.

[11] R3-225562
Inter-system handover to Home eNB, Nokia, Nokia Shanghai Bell, AT&T, NEC, Verizon Wireless.

[12] R3-225563
Correction of inter-system handover to HeNB, Nokia, Nokia Shanghai Bell, AT&T, NEC, Verizon Wireless.

[13] R3-225564
Correction of inter-system handover to HeNB (alternative solution), Nokia, Nokia Shanghai Bell, AT&T, NEC, Verizon Wireless.

[14] R3-206957
NGAP Correction on Global eNB ID in Target ID IE, Ericsson, ZTE, NEC, CATT, Nokia, Nokia Shanghai Bell, Huawei, Samsung.

[15] R3-225575
Response to R3-225575, Nokia, Nokia Shanghai Bell.

