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1	Introduction
In RAN2#101bis, ROHC continuation for UP EDT was discussed, and the following is captured in the meeting notes: 
Proposal 8: For a UE supporting EDT for the UP solution, drb-ContinueROHC can be indicated in RRCConnectionRelease with suspend indication, the UE resumes ROHC if the UE initiates EDT in the same cell where it received RRCConnectionRelease.
- Ericsson thinks we should consider the same eNb rather than the same cell.
- Huawei thinks the UE knows only the cellID, so it should be the same eNB.

The proposal is acceptable, offline discussion (#408) to check whether it should be the same cell or the same eNB (Ericsson).
- Ericsson thinks that this should be possible. Huawei agrees that it is possible, but it should be discussed in the main room.

=> Postponed with the assumption that this should be discussed within the context of TEI15 and if agreed the details can be discussed in the IoT room.

In recent RAN2#102, the discussion was resumed and following agreements were made:
For a UE supporting EDT for the UP solution, drb-ContinueROHC may be indicated in RRCConnectionRelease with suspend indication.
The UE resumes ROHC if the UE initiates EDT in the same cell where it received RRCConnectionRelease.

[bookmark: _GoBack]As a background to the agreement at RAN2#102, there were concerns in previous meetings that enabling ROHC continuation to another cell would reveal network topology, thus giving information to UEs which they don’t have today. In this contribution, we show how to enable continuation of ROHC context when resuming to another cell without explicitly revealing the structure of eNB ID or other network topology to UEs – such discussion should not require discussion in main room but could be concluded in the eMTC/NB-IoT session. Related RIL E210, which mentions that in legacy it is possible to continue with same ROHC context to another cell, as controlled by eNB.
[bookmark: _Ref178064866]2	Discussion
As agreed so far for Rel-15, the eNB can indicate in RRCConnectionRelease with suspend indication if the UE can use same ROHC context when resuming, but only if resume is to the same cell. However, in legacy resume procedure, ROHC continuation is a more flexible feature and eNB can control resumption in RRCConnetionResume, enabling possibility to resume to other target cells as well. 
[bookmark: _Toc521645686]In legacy resume procedure, ROHC context can be resumed in different target cells, as controlled by the target eNB. 

Similar behavior can be achieved with UP EDT if the UE can determine if it is allowed to continue using the same ROHC context on EDT transmission based on CellIdentity. Naturally, if the CellIdentity of the target cell is the same as in the source cell, then the cell is same and ROHC continuation is OK if drb-ContinueROHC was set in the release message. 
Currently, the UE knows the identifier used to uniquely identify a cell within a PLMN, broadcasted in IE CellIdentity in SIB1 [2]:
[bookmark: _Toc503260452]–	CellIdentity
The IE CellIdentity is used to unambiguously identify a cell within a PLMN.
CellIdentity information element
-- ASN1START

CellIdentity ::=					BIT STRING (SIZE (28))

-- ASN1STOP

This information is also referred to as E-UTRAN Cell Identity (ECI), e.g. in [4].
The ECGI is a global ID for a cell, which contains the PLMN identity combined with ECI. The leftmost bits of this identifier contain the eNB ID which identifies the eNB which controls the cell. 
However, as illustrated in Figure 1, different formats for eNB ID exist and the encoding of the eNB ID in ECI may vary within a network. Please see Appendix for the relevant excerpts from [4].



[bookmark: _Ref513552334]Figure 1. Format of ECI and ECGI. See e.g. TS 36.300 [3] and TS 36.423 [4].

Currently the UE is not expected to use or understand the encoding of eNB ID, or to know about the network structure in general. Also, it may not be preferable to explicitly make such information of the network internal structure generally available e.g., via broadcasting, thus the interpretation of ECI from UE point of view is just the ID of the cell within a PLMN. 
[bookmark: _Toc521645687]The UE is not expected to know eNB ID embedded in CellIdentity.

By indicating a number X of most significant bits in ECI which the UE would compare target CellIdentity against source CellIdentity, the source eNB can control if the UE is allowed to continue ROHC if it resumes to the same eNB, understanding the ROHC context used possible in another cell controlled by the same eNB. It is not necessary to set the number explicitly to same length as the eNB ID – the value X can be something else but long enough to make it highly probable the UE making a comparison is actually returning to same eNB. 
For example, let’s assume we have a network of three eNBs with IDs 1234, 1256 and 1289 (for convenience, decimal digits are used instead of binary, without loss of generality). Each of the eNBs control three cells numbered 1, 2 and 3. Thus, eNB 1234 would control cells with ECI 12341, 12342 and 12343 and so forth. In such a network, we could set X to 3, and the UE would be able to determine using that number if it is continuing to the same eNB – without revealing the eNB ID structure explicitly. 
In large networks, if X is not exactly equal to the length of eNB ID, it may happen the UE in some cases tries to continue to a different eNB by making the comparison of X left most ECI bits. For example, in the above case, such would always happen if X was 2. However, setting of X per eNB is up to the network planner, who knows the topology, thus careful selection should minimize probability for such error cases. It would also be up to network configuration to disable such feature altogether, or to set X to indicate exact length of eNB IDs. The UEs, however, would not know the meaning of X, thus the eNB ID structure is not directly revealed via X. 
It should be noted that as UEs know the CellIdentities, thus, in principle, it would not be very difficult to deduce the eNB ID part independently by monitoring the visited cells especially as there is a limited set of possibilities for the length of eNB IDs. 
[bookmark: _Toc521645688]X needs not be equal to the eNB ID, thus the UE does not get exact information of the eNB ID structure compared to legacy. Configuring X would be up to network operator. 
This way, it is possible for UE to continue ROHC context at least when target cell is operated by the same eNB as the source cell. This would make the ROHC continuation for UP EDT more on par with the legacy ROHC continuation, without drawbacks. The value of X can be given in RRCConnectionRelease, which is a dedicated message and integrity protected and ciphered. 
We make the following proposals:
[bookmark: _Toc521645689][bookmark: _Toc505268555][bookmark: _Toc505595235][bookmark: _Toc510701082][bookmark: _Toc510748211]The UE continues ROHC context for header compression if the X most significant bits of the ECI remains the same as in the source cell that the UE was suspended.
[bookmark: _Toc521645690]Value X is sent in RRCConnectionRelease with suspend indication.

Text proposal in Section 3 shows how this can be implemented in ASN.1.
[bookmark: _Ref189046994]3	Text Proposal
RRCConnectionRelease-v1320-IEs::=	SEQUENCE {
	resumeIdentity-r13					ResumeIdentity-r13				OPTIONAL,	-- Need OR 	
	nonCriticalExtension				RRCConnectionRelease-v15xy-IEs						OPTIONAL
}

RRCConnectionRelease-v15xy-IEs::=	SEQUENCE {
	drb-ContinueROHC-r15				ENUMERATED {true}			OPTIONAL,	-- Cond UP-EDT
	rohc-ContinuationECI-Separation-r15				INTEGER(0..28)			OPTIONAL, 		-- Cond UP-EDT
}

ReleaseCause ::=				ENUMERATED {loadBalancingTAUrequired,
											other, cs-FallbackHighPriority-v1020, rrc-Suspend-v1320}

Conclusion
In the previous sections we made the following observations: 
Observation 1	In legacy resume procedure, ROHC context can be resumed in different target cells, as controlled by the target eNB.
Observation 2	The UE is not expected to know eNB ID embedded in CellIdentity.
Observation 3	X needs not be equal to the eNB ID, thus the UE does not get exact information of the eNB ID structure compared to legacy. Configuring X would be up to network operator.


Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE continues ROHC context for header compression if the X most significant bits of the ECI remains the same as in the source cell that the UE was suspended.
Proposal 2	Value X is sent in RRCConnectionRelease with suspend indication.
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Appendix: Relevant IE definitions in TS 36.423 

[bookmark: _Toc494407693]9.2.14	ECGI
The E-UTRAN Cell Global Identifier (ECGI) is used to globally identify a cell (see TS 36.401 [2]).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PLMN Identity
	M
	
	9.2.4
	 
	–
	–

	E-UTRAN Cell Identifier
	M
	
	BIT STRING (28)
	The leftmost bits of the E-UTRAN Cell Identifier IE value correspond to the value of the eNB ID IE contained in the Global eNB ID IE (defined in section 9.2.22) identifying the eNB that controls the cell.
	–
	–




[bookmark: _Toc494407701]9.2.22	Global eNB ID
This IE is used to globally identify an eNB (see TS 36.401 [2]).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PLMN Identity
	M
	
	9.2.4
	
	–
	–

	CHOICE eNB ID
	M
	
	
	
	–
	–

	>Macro eNB ID
	M
	
	BIT STRING (20)
	Equal to the 20 leftmost bits of the value of the E-UTRAN Cell Identifier IE contained in the ECGI IE (see section 9.2.14) identifying each cell controlled by the eNB
	–
	–

	>Home eNB ID
	M
	
	BIT STRING (28)
	Equal to the value of the E-UTRAN Cell Identifier IE contained in the ECGI IE (see section 9.2.14) identifying the cell controlled by the eNB
	–
	–

	>Short Macro eNB ID
	M
	
	BIT STRING (SIZE(18))
	Equal to the 18 leftmost bits of the value of the E-UTRAN Cell Identifier IE contained in the ECGI IE (see section 9.2.14) identifying each cell controlled by the eNB.
	–
	–

	>Long Macro eNB ID
	M
	
	BIT STRING (SIZE(21))
	Equal to the 21 leftmost bits of the value of the E-UTRAN Cell Identifier IE contained in the ECGI IE (see section 9.2.14) identifying each cell controlled by the eNB.
	–
	–
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