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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.

Hence, the open issue with ROHC continuation is if only the same cell can be considered for continuing with the established ROHC context, or if the UE could also continue with the same ROHC context in case it resumes to the same eNB (or even more generally to some other cell).
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2.1 	Background
In Rel-13, when resuming a suspended connection, the UE may be requested by the eNB to continue using the same ROHC context. This is indicated e.g. in the RRCConnectionResume message using field drb-ContinueROHC. Similar field can be used in MobilityControlInfo for handover or RRC connection reconfiguration. 
Thus, in Rel-13 LTE, the possibility to continue using or to reset ROHC state and context is determined by the eNB. For example, if the source eNB, where the UE was suspended is the same as target eNB, it is possible to continue using the existing ROHC context, if available. However, as ROHC context is not specified, in the general case continuation cannot be guaranteed and thus the eNB is in control of the functionality. 
In early data transmission (EDT), AS context, thus also DRBs are resumed before transmission of Msg3 with user data. UE would need to know if it can continue using the existing ROHC context at this point, thus the existing control in e.g. RRCConnectionResume cannot be used. One way, as discussed in RAN2#101bis is to 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 as there is no specified way for the UE to validate if it is continuing in a cell controlled by the same eNB where it was suspended, or more generally if the same ROHC context is available for the network node controlling the current and previous cell. 
However, it would be beneficial, especially for LTE-MTC and NB-IoT UEs using EDT, if the UE would be able to continue ROHC in some cases when resuming to a different target cell. For such mechanism to work, the UE would require some information if the continuation is possible, for example, if the UE would know the eNB ID, then continuation to at least the same eNB would be possible. 
2.2	Cell and eNB ID
Currently, the UE knows the identifier used to uniquely identify a cell within a PLMN, broadcasted in IE CellIdentity in SIB1 [2]:
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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 seen from 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].

[bookmark: _Toc513759252]The leftmost bits of CellIdentity represent the eNB ID. 

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. 
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2.3	ROHC continuation for UP EDT
As described above, for EDT one possibility would be to inform the UE in RRCConnectionRelease with suspend indication if ROHC continuation is allowed. As further also discussed during RAN2#101bis, by adding additional information of the ECI-structure in the message, the UE would be able to determine if the continuation is to the same eNB instead of just the same cell, resulting in more useful header compression and increased possibilities for UE to save on power consumption.  
Our view is that providing such information to UEs supporting EDT in dedicated RRCConnectionRelease message, which is integrity protected and ciphered, would be beneficial without any considerable drawbacks. By looking at the blue part of Figure 1 above, we can see that one simple way of indicating cells where ROHC continuation would be possible is to indicate the border between eNB ID and Cell ID and the UE would be allowed to do ROHC continuation towards any cell where the eNB ID is the same.
Looking at Figure 1 the border is somewhere between bit 0 and bit 10 of the ECI. However, in some cases, two logically separate eNBs may be collocated. In this case it would be possible to perform ROHC continuation between cells of these (logically) different eNBs. To allow ROHC continuation also in this case, it would not be sufficient if the maximum value is 10. We therefore suggest that any value from 0 to 28 can be indicated.

[bookmark: _Toc513759254][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.
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RRCConnectionRelease-v1320-IEs::=	SEQUENCE {
	resumeIdentity-r13					ResumeIdentity-r13				OPTIONAL,	-- Need OR 	
	nonCriticalExtension				SEQUENCE {}RRCConnectionRelease-v15xy-IEs						OPTIONAL
}

RRCConnectionRelease-v15xy-IEs::=	SEQUENCE {
	rohc-ContinuationECI-Separation-r15				INTEGER(0..28)			OPTIONAL

}

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

Conclusion
In the previous sections we made the following observations: 
Observation 1	The leftmost bits of CellIdentity represent the eNB ID.
Observation 2	Currently the UE is not expected to know eNB ID embedded in CellIdentity.


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 
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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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