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1 Introduction

SA2 has liaised RAN3 about inter-system HO from 5GS to EPS involving HeNBs. SA2 concludes that HeNBs are not excluded as a valid target cell for N26 handover
 from 5GS to EPS, even though HeNBs are not specified for 5GS. RAN3 is asked to discuss aligning our specifications with the SA2 conclusions. [1]
This is not the first time HeNBs are discussed in RAN3, also in the scope of 5G. This very same issue was discussed some time ago, and such discussion was the basis for the current state of things. We will briefly go over the recent history of discussions in RAN3 in order to suggest a way forward and a draft reply LS to SA2.
2 Discussion
2.1 Background in RAN3

RAN3 anticipated the issue of inter-system handover from 5GS to EPS, as far back as 2 years ago. An offline discussion took place both before [3] and during [4] RAN3 #110e, and one of the issues discussed was: “The Global eNB ID IE is defined in NGAP in Rel 16, which includes home eNB ID. Do we need to align the Global eNB ID in the Target ID?”
3 possible options were considered:
A. Add a new choice for “Home eNB ID” in the Global ng-eNB ID IE in NGAP (This did not seem preferable, since Home eNB is not supported per-se in 5GS)
B. Add a new choice for “Global eNB ID” in the Target ID IE, pointing to Global eNB ID defined in NGAP (This did not seem preferable, since would overlap with an existing CHOICE)
C. Add a new choice for “Global Home eNB ID” in the Target ID IE, pointing to a newly defined IE.

In NGAP, Option C would have taken the form shown in Table 1 below (Target ID IE, Sec. 9.3.1.25 of [5]), where the Global Home eNB ID IE would be a sequence of PLMN ID and a BIT STRING (SIZE(28)), consistently with the definition given in Sec. 9.2.1.37 of [6].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Target ID
	M
	
	
	

	>NG-RAN
	
	
	
	

	>>Global RAN Node ID
	M
	
	9.3.1.5
	

	>>Selected TAI
	M
	
	TAI

9.3.3.11
	

	>E-UTRAN
	
	
	
	

	>>Global eNB ID
	M
	
	Global ng-eNB ID

9.3.1.8
	

	>>Selected EPS TAI
	M
	
	EPS TAI

9.3.3.17
	

	>Target RNC-ID
	
	
	
	

	>>LAI
	M
	
	9.3.3.30
	

	>>RNC-ID
	M
	
	9.3.1.123
	This IE is ignored if the Extended RNC-ID IE is included in the Target ID IE.

	>>Extended RNC-ID
	O
	
	9.3.1.124
	The Extended RNC-ID IE is used if the RNC identity has a value larger than 4095.

	>Target Home eNB ID
	
	
	
	

	>>Global Home eNB ID
	M
	
	9.3.1.x
	

	>>Selected EPS TAI
	M
	
	EPS TAI
9.3.3.17
	


Table 1 Proposed tabular for Opt. C (Target ID IE in NGAP; proposed changes shown in red).
With this option on the table, the open question was then asked, “Should inter-system HO to E-UTRAN be allowed when the target node is a HeNB? If so, how to route when TAI is used for HeNBs? ” 

Out of 8 companies participating in the discussions, 6 indicated a preference for “no”, while 2 indicated a preference for “yes”. These 2 considered the current encoding “a mistake” to be corrected in a backwards-compatible way
, while all others observed that enabling the signaling would not ensure that the corresponding functionality would be supported by the network.
In the final online discussion [7], there was no consensus on whether a HeNB should be a possible handover target from 5GS to EPS.
Observation 1: The last time this issue was discussed in RAN3 (RAN3 #110-e), there was no consensus on whether a HeNB should be a possible handover target from 5GS to EPS.
2.2 Today and Yesterday
In terms of support for HeNBs, nothing seems to have changed with respect to 2 years ago: SA2 has confirmed in [1] that there is no support for HeNB in 5GS. 
Observation 2: Also today, 5GS does not support HeNBs.
This means that, for example, there would be no way of properly handling inter-system mobility to a closed or hybrid HeNB (CSG ID is not defined in NR, as there are much better ways to support access groups
). In such a scenario, both the AMF and the MME would need to be made aware of the CSG ID of the target cell and of its access mode (hybrid or closed) before the handover took place; otherwise, the handover would just fail in the source gNB. But this would have to be done via proprietary means or by configuration.
Observation 3: Supporting inter-system mobility to a hybrid or closed HeNB would require proprietary functionality or specific configuration in the involved nodes.

Even inter-system mobility to an open HeNB would be a challenge. In case a HeNB GW is deployed between the MME and the HeNB, the signaled EPS TAI is used to route handover messages to the appropriate HeNB GW. Even though EPS TAI is currently signaled from the source NG-RAN node to the AMF, this would pose yet an additional issue between the AMF and the MME: with no support for HeNBs in N26, the special handling of the EPS TAI for HeNBs would need to be addressed via proprietary means or by configuration. Standardized support for this feature would require e.g. CT4 impact (which would seem to require a dedicated WID).
Observation 4: Also for inter-system mobility to an open HeNB, proprietary functionality or specific configuration seems to be needed to enable handover signaling routing to the appropriate HeNB GW, if deployed.

Observation 5: Standardized support for inter-system mobility to an HeNB seems to require e.g. CT4 impact, which in turn would seem require a dedicated WID.
The remaining case, for signaling support of HeNBs in NG-RAN, then, seems to be:

· an open HeNB,

· directly connected to an MME (i.e. no HeNB GW deployed),

· considered as potential target for an inter-system handover from 5G to 4G,
· with necessary proprietary support in N26 (e.g. the comprehension for the Global HeNB ID).

In other words, a very specific case.

Already in the past, it had been proposed in RAN3 to extend/allow support for HeNBs in macro in piecemeal fashion, by adding IEs here and there to network protocols through “corrections”. After extensive discussions, RAN3 had concluded and reiterated [8]
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[9][10] 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. A similar agreement was reached when discussing inbound mobility to a shared HeNB. [11] A more extensive history can also be found in [12].
Today the bar for HeNB support in NG-RAN is considerably higher than in the past
, so it seems sensible to consider such agreements still applicable today.
Proposal 1: Given that 5GC does not support HeNBs, it does not seem justified to support HeNBs in NGAP, considering that the remaining (and necessary) functionality would have to be proprietary (unless a dedicated WID is approved by RAN). This is consistent with past RAN3 discussions dating back to Rel-9.
The above is captured in the draft reply LS [13].
Proposal 2: Agree the draft reply LS to SA2 in [13].
3 Conclusions and Proposals
Our observations and proposals are summarized below.
Observation 1: The last time this issue was discussed in RAN3 (RAN3 #110-e), there was no consensus on whether a HeNB should be a possible handover target from 5GS to EPS.
Observation 2: Also today, 5GS does not support HeNBs.
Observation 3: Supporting inter-system mobility to a hybrid or closed HeNB would require proprietary functionality or specific configuration in the involved nodes.

Observation 4: Also for inter-system mobility to an open HeNB, proprietary functionality or specific configuration seems to be needed to enable handover signaling routing to the appropriate HeNB GW, if deployed.

Observation 5: Standardized support for inter-system mobility to an HeNB seems to require e.g. CT4 impact, which in turn would seem require a dedicated WID.
Proposal 1: Given that 5GC does not support HeNBs, it does not seem justified to support HeNBs in NGAP, considering that the remaining (and necessary) functionality would have to be proprietary (unless a dedicated WID is approved by RAN). This is consistent with past RAN3 discussions dating back to Rel-9.

Proposal 2: Agree the draft reply LS to SA2 in [13].
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� N26 is the interface between the MME and the AMF.


� This corresponds to the case when a HeNB GW is deployed between HeNBs and the MME. The signaled EPS TAI is used to route S1AP messages to the correct HeNB GW.


� CHOICE constructs in NG-RAN protocols are extendable, hence the proposed change would be backwards-compatible.


� NG-RAN currently includes NPN functionality with CAG for NR access, offering operators a much more granular and seamless approach to access groups.


� With respect to a gNB, a HeNB has a much more limited capacity and a much more limited coverage: it can only support a single cell, with a maximum output power of 20 dBm (according to TS 36.104). Today’s 5G “toolbox” offers many more tools, and more efficient, to provide better coverage with better spectral efficiency than HeNBs.





