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1 Introduction

To meet the design purposes and requirements of random access procedure while the procedures’ (for distinct causes) performance mainly in terms of latency and overhead can be affected by various factors, on top of the baseline random access procedure [1], this contribution is aimed at the discussion of possible issues related to contention resolution handling and RACH overload control by providing our sentiments with potential alternatives on those issues. 
2 Issues and Proposals on Contention Resolution handling and RACH Overload Control
2.1 Contention Resolution handling
In section 10.1.5 in [1], random access procedure is introduced. Within Section 10.1.5.1, message 4 as a RRC contention resolution message is addressed to the contention winner. “HARQ feedback is transmitted only by the UE which detects its own UE identity, as provided in message 3, echoed in the RRC Contention Resolution message. However, if a UE sends message 3 with C-RNTI and the UE is the contention winner, the UE will not transmit HARQ feedback for MAC contention resolution to the eNB. Consequently, retransmission of MAC contention resolution message may not be performed when the UE doesn’t successfully receive the MAC contention resolution message.  Procedure delay will increase and unnecessarily resource overhead due to RACH reattempt is possible. In addition, due to inconsistent understanding or lack of acknowledgement, other issues may arise (e.g. handover failure or transmission loss).
Since C-RNTI is unique in the accessing cell, only the UE with the same C-RNTI detects the MAC contention resolution message. Therefore, it’s not necessary to specify that the feedback is transmitted “only” from the winner listening to T-CRNTI which may be intended for more than one UE. 
Proposal 1: HARQ feedback for MAC Contention Resolution message is transmitted by the UE which detects its own UE identity (C-RNTI), as provided in message 3, addressed on L1/L2 control channel for the MAC Contention Resolution message.
Please attached find text proposal in Section 4 for [1]. 
If the proposal for stage 2 is agreed at RAN2, ASUSTeK will be happy to provide additional text proposal for MAC contention resolution reception part in the corresponding section (e.g. Section 5.1.5) in [2].  
2.2 RACH overload control

It’s considered that RACH overload control can be realized by access control on message 2 and message 4 [3]. 

2.2.1 RACH command or access control information at message 2

It’s considered that the network may want to signal control information or network command (e.g. access control indication) to UEs during random access procedure. For instance, during the system overload (e.g. a lot of RACH access attempts), system malfunction or very bad channel condition, there is no way to quickly stop random access initiations (for random access procedures). The handling of random access procedure control shall be considered to save UE power consumption and reduce radio resource disturbance and loading. In addition, network may consider providing flexibility for UE to perform certain procedures, such as target forwarding/relocation handover, while system load is high. Therefore, access control [4] by indicating whether UEs should apply access control rules before deciding to transmit a signature in a RACH opportunity is agreed in RAN2 59 meeting. 

Since UE or resource identity needs to be read (detected) by an accessing UE anyway and accessing (radio and scheduled resource) condition should be considered for UEs, to reduce additional overhead, we propose (as the first alternative) to reserve some UE or resource identities, such as T-CRNTI (in message 2 on DL-SCH) or RA-RNTI (on L1/L2 control channel), to be transmitted on at downlink to indicate specific command or control information (as access control indication and/or rules) (proposal 2.a). For example, if RA-RNTI is adopted for access control with general consideration on system resource condition, it can be implicitly provided when assigning RA-RNTIs for RACH resources (e.g. pair existence). In contrast, T-CRNTI may be used for access control with more specific consideration on radio condition for a UE.

On the other hand, since HARQ is not supported in message 2, the information related to retransmission indication on L1/L2 control channel can be used to indicate additional information (we assume the control information format is general for all cases). Therefore, as the second alternative, we propose to use retransmission indication field to indicate back-off access control information (proposal 2.b).
Of course, we can also have an indication field for access control information in the header of new MAC format (proposal 2.c).  
We propose to use at least one of three alternatives in proposal 2 for access control at message 2. 
2.2.2 Contention resolution access control at message 4
It’s known that there are four possible cases for contention detection due to different addressing at message 4: 

Case 1: A winner UE and a loser UE are both monitoring the Temporary C-RNTI

Case 2: A winner UE and a loser UE are monitoring their own C-RNTI respectively 

Case 3: A winner UE is monitoring its own C-RNTI, and a loser UE is monitoring the Temporary C-RNTI

Case 4: A winner UE is monitoring the Temporary C-RNTI, and a loser UE is monitoring its own C-RNTI

For case 2 and case 3, the contention loser UE cannot detect the contention failure until contention resolution timer (T300 or T301) expires. For case 1, the contention loser UE can detect contention resolution failure as the contention winner UE.  For case 4, the contention loser UE cannot detect the contention resolution failure untile contention timer expires if the UE only monitors C-RNTI. 
Of course, there can be other requirements for the detection of the contention result before timer expires. However, it’s considered that no matter which detection mechanism is applied, the loser should not go to retry procedure immediately because of the procedure delay, incremental RACH load and collision probability, and unnecessary waste of radio resources as mentioned in [3]. 
For case 2 and case 3 and possible case 4, it’s naturely to wait for the expiration of timer before next RACH reattempt. During the wait time, we believe that the recontention should be possible so that the original contention loser UE would not need to have RACH reattempt. Consequently, the RACH load, radio resource consumption, power consumption, procedure delay and collision probability can all reduced, especially when there are a lot of UEs initiating RA procedure. Due to those reductions, network processing load can further be alleviated. In addition, if the recontention is received before the timer expires, the UE may not even realize that’s a recontention resolution message. 
In case that the contention loser UE can naturely detect contention failure, we also see that both network and UE can have the same benefits by keep the contention loser waiting for the recontention. Therefore, the contention loser UE may wait for recontention until contention resolution timer expires or unitl indicated time is reach.  

To reduce RACH load, we propose:  

Proposal 3.a:  A UE (contention loser) should wait for (re)contention resolution until a timer expires.
Proposal 3.b: A UE not detecting itself as a winner of contention should wait for (re)contention resolution unitl a timer expires.

Proposal 4: Network could issue wait indication for recontention opportunity to reduce RACH access load. 
3 Conclusion

In the above discussion, proposals related to issues of positioning assistance mobility and mobile home base station are addressed. 
Proposal 1: HARQ feedback for MAC Contention Resolution message is transmitted by the UE which detects its own UE identity (C-RNTI), as provided in message 3, addressed on L1/L2 control channel for the MAC Contention Resolution message.
Proposal 2.a: reserve some UE or resource identities, such as T-CRNTI (in message 2 on DL-SCH) or RA-RNTI (on L1/L2 control channel), to be transmitted on at downlink to indicate specific command or control information (as access control indication and/or rules.

Proposal 2.b: use retransmission indication field to indicate back-off access control information.
Proposal 2.c: have an indication field for access control information in the header of new MAC format.
Proposal 3.a:  A UE (contention loser) should wait for (re)contention resolution until a timer expires.
Proposal 3.b: A UE not detecting itself as a winner of contention should wait for (re)contention resolution unitl a timer expires.

Proposal 4: Network could issue wait indication for recontention opportunity to reduce RACH access load.
The purpose of contribution is to provide our sentiments on possible issues while raising the discussion on each proposal at RAN2. Finally, we propose to cover the RAN2 concensus in the TSs. 
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4 Text Proposal to 36.300 Section 10.1.5.1
10.1.5
 Random Access Procedure

The random access procedure is characterized by:

-
Common procedure for FDD and TDD;
-
One procedure irrespective of cell size;

The random access procedure is performed for the following five events:

-
Initial access from RRC_IDLE;
-
Initial access after radio link failure;

-
Handover requiring random access procedure;
-
DL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is “non-synchronised”;

-
UL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is “non-synchronised” or there are no PUCCH resources for SR available.

Furthermore, the random access procedure takes two distinct forms:

-
Contention based (applicable to all five events);
-
Non-contention based (applicable to only handover and DL data arrival).

Normal DL/UL transmission can take place after the random access procedure.
10.1.5.1
Contention based random access procedure
The contention based random access procedure is outlined on Figure 10.1.5.1-1 below:
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Figure 10.1.5.1-1: Contention based Random Access Procedure

The four steps of the contention based random access procedures are:

1)
Random Access Preamble on RACH in uplink: 

-
6 bits to carry: a 5 bit random ID, and 1 bit to indicate information on size of message 3 or requested resource blocks (FFS) limited by radio conditions. The groups of signatures that are used for indicating the 1 bit information, as well as necessary thresholds are broadcast on system information.
NOTE:
the total number of bits is 5 for TDD Frame Structure Type II.

2)
Random Access Response generated by MAC on DL-SCH:

-
Semi-synchronous (within a flexible window of which the size is one or more TTI) with message 1;

-
No HARQ;

-
Addressed to RA-RNTI on L1/L2 control channel;

-
Conveys at least RA-preamble identifier, Timing Alignment information, initial UL grant and assignment of Temporary C-RNTI (which may or may not be made permanent upon RRC Contention Resolution);

-
Intended for a variable number of UEs in one DL-SCH message.

3)
First scheduled UL transmission on UL-SCH:

-
Uses HARQ;

-
Size of the transport blocks depends on the UL grant conveyed in step 2 and is at least [72] bits.

-
For initial access:

-
Conveys the RRC Connection Request generated by the RRC layer and transmitted via CCCH;

-
Conveys at least NAS UE identifier but no NAS message;

-
RLC TM: no segmentation (if RLC is involved);

-
After radio link failure:

-
Conveys the RRC Connection Re-establishment Request generated by the RRC layer and transmitted via CCCH;

-
RLC TM: no segmentation (if RLC is involved);

-
Does not contain any NAS message.

-
After handover, in the target cell:

-
Conveys the ciphered and integrity protected RRC Handover Confirm generated by the RRC layer and transmitted via DCCH;

-
Conveys the C-RNTI of the UE (which was allocated via the Handover Command);

-
Includes an uplink Buffer Status Report when required.

-
For other events:

-
Conveys at least the C-RNTI of the UE.
4)
Contention Resolution on DL-SCH:

-
Early contention resolution shall be used i.e. eNB does not wait for NAS reply before resolving contention

-
Not synchronised with message 3;

-
HARQ is supported;

-
Addressed to:

-
 The Temporary C-RNTI on L1/L2 control channel for initial access and after radio link failure

-
The C-RNTI for UE in RRC_CONNECTED;

-
HARQ feedback for RRC Contention Resolution message is transmitted only by the UE which detects its own UE identity, as provided in message 3, echoed in the RRC Contention Resolution message.

-
HARQ feedback for MAC Contention Resolution message is transmitted by the UE which detects its own UE identity (C-RNTI), as provided in message 3, addressed on L1/L2 control channel for the MAC Contention Resolution message.
The Temporary C-RNTI is promoted to C-RNTI for a UE which detects RA success and does not already have a C-RNTI; it is dropped by others. A UE which detects RA success and already has a C-RNTI, resumes using its C-RNTI.

10.1.5.2
Non-contention based random access procedure
The non-contention based random access procedure is outlined on Figure 10.1.5.2-1 below:
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Figure 10.1.5.2-1: Non-contention based Random Access Procedure
The three steps of the non-contention based random access procedures are:

0)
Random Access Preamble assignment via dedicated signalling in DL:

-
eNB assigns to UE a non-contention Random Access Preamble (a Random Access Preamble not within the set broadcasted on BCH).

-
Signalled via:

-
HO command generated by target eNB and sent via source eNB for handover;

-
MAC signalling (L1/L2 control channel or MAC control PDU is FFS) in case of DL data arrival.

1)
Random Access Preamble on RACH in uplink: 

-
UE transmits the assigned non-contention Random Access Preamble.

2)
Random Access Response on DL-SCH:

-
Semi-synchronous (within a flexible window of which the size is one or more TTI) with message 1;

-
No HARQ;
-
Addressed to RA-RNTI on L1/L2 control channel;
-
Conveys at least:

-
Timing Alignment information and initial UL grant for handover;

-
Timing Alignment information for DL data arrival;

-
RA-preamble identifier.

-
Intended forone or multiple UEs in one DL-SCH message.

10.1.5.3
Interaction model between L1 and L2/3 for Random Access Procedure
Random access procedure described above is modelled in Figure 10.1.5.3-1 below from L1 and L2/3 interaction point of view. L2/L3 receives indication from L1 whether ACK is received or DTX is detected after indication of Random Access Preamble transmission to L1. L2/3 indicates L1 to transmit first scheduled UL transmission (RRC Connection Request in case of initial access) if necessary or Random Access Preamble based on the indication from L1.
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Figure 10.1.5.3-1: Interaction model between L1 and L2/3 for Random Access Procedure
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