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1. Introduction
In 25.912 [1] handover procedure on CP has been captured. Detail procedure of L1/L2 signalling during handover execution is not described yet. And In last RAN1/RAN2 joint meeting random access procedure is discussed. The way forward for RAN2 is to study content of the access burst message and how to make scheduling request[2]. This document try to depict detail handover access procedure as one random access scenario during handover execution.
2. Discussion
Handover access procedure refer to L1/L2 signalling during handover execution phase which is defined as procedures between Handover Command message and Handover Complete message.Normally it could be depicted as figure 1:
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Figure 1

When intra_LTE handover happens between different eNB it must be a hard handover because of no uplink macro diversity is supported. That means UE has to get uplink synchronization information i.e. timing advance in LTE sytem before it access to target cell.If source eNB can tell UE current timing base between source nodeB and target nodeB in Handover Command message, it may help UE caculate timing advance in theory as in GSM. But caculated TA is seldom used in pratice because of its inaccuracy and complexity. So handover access is preferred to be sent as asynchronized access burst.
And handover access is not a random access. Because UE could be allocated a new cell specific ID e.g. C-RNTI before it begin to access target cell. So handover access could be distinguished by cell specific ID coded within access burst. From performance point of view shorter ID is better for access burst. C-RNTI has 16 bits in UMTS system. And in last RAN1/RAN2 joint meeting it is summrized that 4 to 10 bits will be coded in 0.5ms [2] . C-RNTI seems unable to be coded with 0.5 ms access burst. and one shorter cell specific UE ID is needed.

C-RNTI is allocated when UE begin to get access a cell and will be resued after a UE leaves the cell after frozen time. its length mainly depend on how many UEs will be connected within one cell at same time and how long is the frozen time. Generally speaking, compared with the communicating UEs , the number of UEs which are getting access to the same cell at same time is much smaller. If a cell specific ID is defined only for these accessing UEs, its length will be much shorter than that of C-RNTI. Such ID is called handover reference (HO-REF) in this document. For target cell if both C-RNTI and HO-REF are allocated for UE in handover prepare phase, it can distinguish between UEs by only checking HO-REF. So a shorter cell specific UE ID, HO-REF can be used in handover access burst instead of C-RNTI.
Asynchronized handover access could be sent with a cell specific short handover reference instead of long C-RNTI
Because a cell specific UE ID, HO-REF, is coded within handover access burst, target eNB can find out which UE is getting access. And it is not difficult for target eNB to schedule uplink radio resource for following CP signalling because source eNB has forwarded UE context to target eNB and what UE need transmit is Handover Complete message. But for uplink data block target eNB need more information like scheduling request.

It is not recommended to send scheduling request information within handover access burst if 0.5ms access burst is preferred. So only two ways are left: to forward latest scheduling request information to target eNB or to send it after handover complete. And consequently uplink transmission will be resumed immediately after handover complete message or resumed after an uplink scheduling procedure is finished. These two alternatives are depicted in figure 2:
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Figure 2

Alternative 1: 
eNB schedules uplink radio resource based on scheduling information from UE e.g. data priority, buffer status etc. when UE is connected to source eNB it will send scheduling information according to predefined criteria which is FFS. And source eNB can update the latest scheduling information after using it. When inter eNB handover happens latest scheduling information can be forwarded from source eNB to target eNB. So target eNB can schedule uplink radio resrouce immediately after it receive handover access based on scheduling information current in UE context. Thus uplink transmission can be resumed as quick as possible after handover complete message is sent.
Alternative 2:

For bursty service alternative 2 maybe better. Though scheduling information has not been triggerred before handover, it could have been changed since it has reported last time. so if UE send scheduling request immediately after sending handover complete message, eNB will receive instant scheduling information which help allocate proper uplink radio resource for followed transmission. But uplink transmission will be delayed for a pair scheduling signalling of MAC layer.
UE has been happy with uplink scheduling grant until handover execution phase. That means scheduling information maybe changed, but not changed so much. It will not affect target eNB to schedule uplink radio resource for the signaling and first uplink data block. And scheduling information can also be sent as quick as possible e.g. with or after first data block. Since handover interruption time is critical handover performance, alternative one is preferred.
Uplink transmission is scheduled to resume immediately after handover complete message based on latest scheduling information from source eNB
3. Conclusion
For the handove raccess procedure following conclusion can be made:
1. handover access precedure is neither time synchronized nor random
2. a cell specific short handover reference could be used instead of long C-RNTI

3. latest scheduling information is forwarded from source eNB but not transferred over air interface
4. Uplink transmission is resumed immediately after handover complete is sent from UE
4. Proposal

1. Text proposal for 25.813 section 5.6.2

5.6.2
E-UTRAN related UE identities

The following E-UTRAN related UE identities are used:

a)
C-RNTI:

-
The C-RNTI provides a unique UE identification at the cell level;

-
It is assumed that this identity is used for scheduling unless the cost would turn out to be too high and the introduction of a separate MAC identity would be required.

b)
Random value for contention resolution:

-
During some transient states, the UE is temporarily identified with a random value for contention resolution purposes.

c)  HO-REF
  - Temporary ID identified for a UE during intra-RAT handover access procedure
2. Text proposal for 25.813 annex B:

RACH and Contention Resolution

The contention channel i.e. RACH, allows achieving the following:

-
Synchronising the L1 timing (timing advance);

-
Transmission of a X bits message towards the network MAC e.g. 16 bits;

-
RAN1 should combine both if possible to gain time.

The X bits may have a different content depending on the case where the RACH is used. This is TBD:

-
Some information on UL resources needed, priority, establishment cause, and random ID to assist in contention resolution;

-
UE ID already allocated by the network to the UE.
-
HO-REF in case of intra-RAT handover.
In the case of the initial access, means for the network to prioritise the various requests should be possible.

After the X bits have been received by the network, the network is responsible to send to the UE:

-
If necessary, timing advance information to be used on the UL SCH;

-
If necessary, C-RNTI;

-
Allocation of UL resources on UL SCH.

Contention resolution takes place using the UL/DL-SCH.

The RACH L1 channel may have multiple signatures in UL (to help resolving collisions). To be checked with RAN1.

Transmission of L3 messages, MAC data or control PDU, only takes place on the UL-SCH, possibly after the RACH procedure used to get an uplink allocation.

Resources for RACH are indicated by the network.

The RACH procedure can be used for (exact list TBD, details of its use/content of X bits TBD):

-
Initial access to get UL SCH resources to send RRC connection request;

-
To obtain L1 synchronisation;

-
To request resources when no UL resources are available;

-
In case of mobility.
3. Text proposal for R3.018 section 2.1.2 
2.1.2
Uplink

Uplink is not the major topic the discussion on data loss avoidance.

The same assumption apply on Uplink for the segmentation/re-assembly function for SDUs and for the exchange of last received SDU segment sequence numbers.

The co-ordination of U-Plane and C-Plane at the start of the HO Execution phase does only apply for the DL.
Uplink data transmission is resumed immediately after handover execution based on scheduling request information from source eNodeB.
W.r.t the exchange of last received SDU sequence numbers between UE and the network for nrt services, it is generally assumed that through the HARQ/ARQ process the UE is well aware whether the network received an SDU completely. In the special case where the ACK got lost, the HO interruption time is increased by one inter-SDU-arrival time, which should be a seldom case and acceptable.
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