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1.
Introduction
In this contribution, we discuss the problem in earlier HO preparation due to the usage of c-RNTI in RRCConnectionReestablishmentRequest message and to find the solution.
2.
Discussion
Recovery of RRC Connection at the second phase of radio link failure described as in Figure 10.1.6.1. of [1] should be supported when UE selects a cell of a prepared eNB or a different cell from the same eNB or the same cell. In other words, the connection re-establishment succeeds only if the concerned cell is prepared i.e. has a valid UE context. Where, a prepared eNB is an eNB which makes resources of UE in advance for fast handover during an earlier HO preparation phase (Refer to 36.300 Table 10.1.6-1, 36.331 5.3.1.3 Connected mode mobility).

In annex A of this contribution, we review the general HO procedure. Earlier HO preparation may reduce HO time with other gains. We think that it is possible to continue the usage of these prepared resources created during earlier HO preparation after radio link failure process such as RRC connection re-establishment. 

Lower layer (i.e. MAC) allocate new c-RNTI(B) in case of initial random access for RRC ConnectionReestablishmentRequest message (that include c-RNTI(A) used in the source cell (handover failure case) or used in the cell in which the trigger for the re-establishment occurred (other cases)) and RRC change c-RNTI(A) to this new c-RNTI(B) like option 1 of annex B. Therefore, prepared resources cannot be used in the recovery of RRC connection such as scenario A of annex C-1, C-2. To utilize prepared resources maintaining the current setting rule of c-RNTI included in RRCConnectionReestablishmentRequest message, prepared cells should receive the information on the relation between previous c-RNTI and changed c-RNTI whenever any situation brings the change of c-RNTI. But, Additional signalling to deliver this change information may reduce the effect of earlier HO preparation and the correct usage of prepared resources is rather shaky in any situations such as scenario-B of annex B (e.g. frequent ping-pong linked to frequent RRC connection re-establishment). In conclusion we cannot use resources prepared in each cell in any situation although they are ones reserved for the same UE.
We present three proposals to solve the above problems.

RRCConnectionReestablishmentRequest message  shall include the global UE identity that meet a size considering ‘size constraint’ of annex B and have uniqueness as ReestabUE-Identity, not current UE identity consisting of current physical cell id, short MAC-I and c-RNTI. When UE selects a prepared eNB in the process of RRC connection re-establishment, UE can use s-TMSI (FFS) as ReestabUE-Identity of RRCConnectionReestablishmentRequest message  and RRC in eNB can know that the preparation for the corresponding UE is performed or not throughout the comparison of s-TMSI included in it with s-TMSI list within prepared resources acquired by No. 2 message of annex A. 
Proposal 1: The usage of global UE identity such as s-TMSI (FFS) in RRCConnectionReestablishmentRequest message  is subject to the availability of resources in prepared cells without additional signalling.
Prepared c-RNTI list managed by source eNB can be delivered to UE through any RRC message (e.g. RRCConnectionReconfiguration) whenever a neighbour eNB prepares resources about UE like No.2 and No. 3 message of annex A. Therefore, UE has the latest prepared c-RNTI list including physical cell id related to neighbour eNBs. When UE selects a prepared eNB at the second phase of RLF, UE can use the prepared c-RNTI list (physical cell id, prepared c-RNTI etc) corresponding to physical cell that UE searches as ReestabUE-Identity in RRCConnectionReestablishmentRequest message . RRC in the eNB to receive it can discriminate that resources for the UE are prepared or not with a prepared c-RNTI etc included in it (Refer to scenario-A of annex C-1 and table of annex C-3). Additional signal to send c-RNTI list for UE is needed in proposal 2. But, it has no bad impact on handover or RRC connection re-establishment. In addition, UE can decide whether the recovery is possible or not

Proposal 2: The usage of prepared c-RNTI corresponding to a cell that UE selects in RRCConnectionReestablishmentRequest message  is subject to the availability of resources in prepared cells. 
In case of initial random access depicted in annex B, we should consider the change (option 1) from c-RNTI(B) allocated by MAC to c-RNTI(C) allocated in the process of HO preparation phase or vice versa (option 2). Current standard seems to consider the former in the process of initial access such as RRC connection re-establishment depicted in option 1 of annex B. For the sake of the effective usage of prepared resources such as proposal 1, we shall consider the change contrary to current standard described in option 2 of annex B. 

Proposal 3: The c-RNTI acquired successfully by MAC in the process of contention resolution may be changed by the subsequent request of upper layers.

3. Conclusion

Propsal 1: The usage of global UE identity such as s-TMSI (FFS) in RRCConnectionReestablishmentRequest message  is subject to the availability of resources in prepared cells without additional signalling.

Proposal 2: The usage of prepared c-RNTI corresponding to a cell that UE selects in RRCConnectionReestablishmentRequest message  is subject to the availability of resources in prepared cells. 

Proposal 3: The c-RNTI acquired successfully by MAC in the process of initial random access may be changed by the subsequent request of upper layers.
We prefer proposal 2 from the standpoint of minor impact on current standard (e.g. physical cell id, short MAC-I, c-RNTI) as well as the availability of resources in prepared cells. In case of proposal 1, the opinion of RAN3 will be reflected to reach a consensus about the global UE identity that meet a size considering ‘size constraint’ of annex B and have uniqueness.

If this proposal is acceptable, we will try to propose text proposal or CR needed next meeting.
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ANNEX A. The examle of HO Flow
Earlier HO preparation may be triggered by the event such as A4-1 (threhold < the power of neighbor cell) and then prepares resources of UE in the corresponding neighbor eNB (No.2, No.3). Fast handover can be performed because the HO preparation time (No.2, No.3) in case 3 substracted from HO time in case 1 may be the HO time in case 2 by the means of the earlier HO preparation.
The examples of available HO flow : 

case 1: No.1 ( (No. 2 ( No.3)one or more ( (No. 4 ) ( No.5 ( No.6 ( No. 7 ( No. 8

case 2 : No.4 ( No. 5 ( No. 6 ( No. 7 ( No. 8

case 3 : No.4 ( ‘Preparation in target eNB’ such as No2 & No.3  ( No. 5 ( No. 6 ( No. 7 ( No. 8
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ANNEX B . Intial Radnom Access triggered by RRCConnectionReestablishment message.
Option1 means the change from c-RNTI(C) allocated by MAC to c-RNTI(B) allocated by RRC, and Option 2 means the change from c-RNTI(C) to c-RNTI(B). 
c-RNTI(A) of option 2 means the prepared c-RNTI, and c-RNTI(A) of option 1 means c-RNTI used in the source cell (handover failure case) or used in the cell in which the trigger for the re-establishment (other cases) occurred.
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ANNEX C-1. Two scenarios 
 To demonstrate the problems occurred in the usage of the prepared resources after RRC connection re-establishment, we assume two scenarios and present two tables (first-current standard, second-proposal 2) for the display of UE context managed in each cell according to scenario-A. 
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ANNEX C-2. UE Context managed in each eNB (Current Stanrdard)
	
	[C1] Initial Path
	[C2] Point to trigger and finish earlier HO preparation
	[C3] Point to trigger and finish HO
(Don’t care in this contribution)
	[C4] Point to finish RRC Connection Re-establishment
	[C5] 

	Scenario-A
	[R1]

UE Context stored in eNB1 Cell A
	[connected]

c-RNTI (e.g.112)

phycellid A

[prepared]

No context
	[connected]

c-RNTI (e.g.112) etc
phycellid A

short MAC-I (eNB1)

[prepared ] 
 No context
	[connected]

No context

[prepared]

- eNB1 : 

prepared c-RNTI (e.g.112)

phycellid A


	[connected]

No context

[prepared]

- eNB1 : 

prepared c-RNTI (e.g.112)

phycellid A


	

	
	[R2]

UE Context stored in eNB2 Cell B
	[connected]

No context

[prepared]

No context
	[connected]

 No context

[prepared ]

- eNB1 :
c-RNTI (e.g.112)
phycellid A

acquired from No. 2 message of annex A.
- eNB2

prepared c-RNTI (e.g.377)

phycellid B
	[connected]

c-RNTI (e.g.377)

phycellid B 

Note. prepared c-RNTI may be not used.

[prepared]

- eNB1 :

c-RNTI (e.g.112) etc

phycellid A


	[connected]

No context

[prepared]

- eNB1 :

c-RNTI (e.g.112) etc

phycellid A

- eNB2

Prepared c-RNTI (e.g.377)

phycellid B
	

	
	[R3]

UE Context stored in eNB3 Cell C
	[connected]

No context

[prepared]

No context
	[connected]

No context

[prepared]

- eNB1 :

c-RNTI (e.g.112) etc

phycellid A

acquired from No. 2 message of annex A.
- eNB3

Prepared c-RNTI (e.g.365)

phycellid C
	[connected]

No context

[prepared]

- eNB1 :

c-RNTI (e.g.112) etc

phycellid A

- eNB3

prepared c-RNTI (e.g.365)

phycellid C
	[connected]

Unsuccessful 
RRC connection 

re-establishment
Note. c-RNTI(e.g. 377) is used 

for RRCRe-establishmentReq

uest message.
[prepared]

- eNB1 :

c-RNTI (e.g.112) etc

phycellid A

- eNB3

prepared c-RNTI (e.g.365)

phycellid C
	


ANNEX C-3. UE Context managed in each eNB (Proposal 2) 

UE connected cell A receives the UE context corresponding to [C2] column and [R1] row throughout RRCConnectionReconfiguration message.
	
	[C1] Initial Path
	[C2] Point to trigger and finish earlier HO preparation
	[C3] Point to trigger and finish HO (Don’t care)
	[C4] Point to finish RRC Connection Re-establishment
	[C5] 

	Scenario-A
	[R1]

UE Context stored in eNB1 Cell A
	[connected]

c-RNTI (e.g.112)

phycellid A

[prepared]

No context
	[connected]

c-RNTI (e.g.112) etc

phycellid A

[prepared] 
- eNB2 :
 prepared c-RNTI (e.g.377)

phycellid B
acquired from No. 3 message of annex A.
- eNB3 :

 prepared c-RNTI (e.g.365)

phycellid C 

acquired from No. 3 message of annex A.
	[connected]

No context

[prepared]

- eNB1 :

 prepared c-RNTI (e.g.112)

phycellid A

- eNB2 :

 prepared c-RNTI (e.g.377)

phycellid B

- eNB3 :

 prepared c-RNTI (e.g.365)

phycellid C
	[connected]

No context

[prepared]

No context
	

	
	[R2]

UE Context stored in eNB2 Cell B
	[connected]

No context

[prepared]

No context
	[connected]

 No context

[prepared 1]

- eNB1 :
c-RNTI (e.g.112) etc

phycellid A

acquired from No. 2 message of annex A.
- eNB2 :
prepared c-RNTI (e.g.377)

phycellid B
	[connected]

(Prepared) c-RNTI (e.g.377)

phycellid B

[prepared]

- eNB1 :

c-RNTI (e.g.112) etc

phycellid A


	[connected]

No context

[prepared]

- eNB1 :

c-RNTI (e.g.112) etc

phycellid A

- eNB2

Prepared c-RNTI (e.g.377)

phycellid B
	

	
	[R3]

UE Context stored in eNB3 Cell C
	[connected]

No context

[prepared]

No context
	[connected]

No context

[prepared]

- eNB1 :
c-RNTI (e.g.112) etc

phycellid A

acquired from No. 2 message of annex A.
- eNB3

prepared c-RNTI (e.g.365)

phycellid C
	[connected]

No context

[prepared]

- eNB1 :

c-RNTI (e.g.112)
phycellid A
- eNB3

prepared c-RNTI (e.g.365)

phycellid C
	[connected]

successful RRC connection 

re-establishment

prepared c-RNTI (e.g.365)

phycellid C
Note. If UE select physical cell id C, c-RNTI(e.g. 365) is used 

for RRCRe-establishmentReq

uest message.

[prepared]
- eNB1 :
c-RNTI (e.g.112) etc

phycellid A

- eNB2

Prepared c-RNTI (e.g.377)

phycellid B
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