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1. Introduction

In the past, RLF handling and Random Access (RA) procedure for relay have been discussed and at the RAN2 #70 meeting, the following agreement was made and captured in [1]:
(1) After RLF, to recover the RLF, RN will fallback to UE mode and perform normal contention based RACH for re-establishment.
However at the same time, two scenarios related to RA procedure on Un were left for further investigation:

(1)  Scenario 1: D-SR failure. According to [1], several options were proposed without conclusion:
a) Contention based RACH, UE continue after RACH (UE does not release Un subframe)

b) Handle as RLF, i.e. re-establishment after RACH (UE has released Un subframe configuration)

c) Non-contention based RACH with subframe limitation

(2) Scenario 2: COUNT wrap around.  Intra-cell HO solution were discussed, but further study is needed.

This contribution intends to further investigate these two cases and provides our views 
2. Discussion

2.1 D-SR failure 
D-SR failure would happen in case of the following sceanrio: the valid PUCCH resource is available for D-SR transmission, while the RN can’t found the correspounding UL assignement on the R-PDCCH in certain time period  even after the maximum retransimission time of D-SR to the DeNB. The maximum time is indicated by dsr-TransMax. 
Regarding the D-SR failure, there may be two possible reasons: 1) The RN sends the D-SR on PUCCH to the DeNB, while the DeNB can’t detect or decode the PUCCH correctly due to UL problem; 2) The DeNB can decode the D-SR on the PUCCH, and indicate the UL assignment on the PDCCH to the RN, but the RN can’t detect or decode the PDCCH due to DL problem. Whatever is the reason, it could be concluded that the UL and/or DL problem happened on the Un link between RN and the DeNB.
For Fixed relay scenario, the link condition between the RN and DeNB could be expected to be stable. Besides, the link budget for UL should be sufficient given that the RN deployed by operator is usually based on site planning. Hence, it would be rather rare that the D-SR is retransmitted up to times of dsr-TransMax without any successful result. 

Given the rarity of the scenario and the limited preamble resource, reserving one or more dedicated Preambles for RN beforehand is inappropriate. Besides, it maybe difficult for the DeNB to provide dedicated preamble to RN for non-contention based RA because of the possible DL problem.  Hence, the option c) is inappropriate because dedicated preamble is required for RN.
According to RRC specification [4], the UE would release current physical channel configuration and apply default configuration.  Hence, following the existing principle, it is reasonable for RN just to release the Un subframe configuration as part of physical channel configuration. Therefore it would be sufficient that the D-SR failure is handled as RLF to simplify the error handling and the specification work. 
Proposal 1: The D-SR failure is handled as RLF on Un, and the RN performs contention based RA to recover from the failure.
2.2 Intra-cell HO to change the key 
As discussed in [7], intra-cell HO may be required to change the key due to the COUNT wrap around problem. This problem can be mitigated by allocating the bearer-id smartly. However, as Un interface is a long-lasting link, it is believed that intra-cell HO should be also possible. 
During the intra-cell HO, RA process is necessary for the RN to access the new cell. However, how to perform the RA on Un link hasn’t been addressed clearly. Potential issues include Contention or non-contention based RA? RA is performed with or without Un subframe restriction? In our understanding, there are four possible solutions:
S1: Contention based RA without Un subframe restriction

S2: Contention based RA with Un subframe restriction

S3: Non-contention based RA without Un subframe restriction

S4: Non-contention based RA with Un subframe restriction.

S1: No dedicated preamble is provided to the RN through the HO command. Without Un subframe restriction, the Uu link to the RN has to be stopped to decrease the interference to the RA process on Un link. Furthermore, due to contention resolution process, the service interruption to UEs served by the RN is relatively longer. The Un subframe configuration can be resumed after contention resolution. i.e. successful completion of RACH procedure.
S2: No dedicated preamble is provided to the RN through the HO command. The solution can  work only if certain special preambles is reserved for the DeNB to differentiate the RN with UE, and the RN is informed about it before the HO through some mechanism so that the RN can use the special preamble during RA.( considerable specification work is needed ) . Otherwise it can be excluded because, it is impossible for the DeNB to differentiate the RN with UE by randomly selected preamble. Hence the DeNB doesn't know if the RA process should follow with Un subframe restriction or not. Similar with S1, contention resolution makes the RA process longer. 
S3: A dedicated preamble is provided to the RN through the HO command. Similar with S1, the Uu link has to be stopped during the RA process on Un link. The service interruption time to UEs served by the RN is shorter because no contention resolution process.  The service interruption time is usually shorter than 10ms but the actual value depends on ra-reponsewindowsize settings.  The Un subframe can be resumed when the RA process is successfully completed on Un link. To make sure that the RA is successful, it is better for the DeNB to resume the Un subframe configuration after receiving RRCConnectionReconfigurationComplete  
S4: A dedicated preamble is provided to the RN through the HO command and the dedicated preamble is used to differentiate UE and RN. Similar with S3, the service interruption to UE served by the RN is the shorter comparing with contention based RA. However, unlike S3, the Uu link of RN can be maintained during the RA process on the Un link. Still no UL/DL data can be transferred on the Un during the RA process. Besides, due to Un subframe restriction, the RA process on Un link can only be scheduled on Un subframe, which may make the RA process longer compared with S3. So the gain is not considerable as compared with S3. 
To make S4 working, there are additional requirements. The DeNB should keep track of the dedicated preamble allocation (i.e. whether it is allocated to RN or UE) and acts differently. Furthermore, some standardization work is required: 1) it should be clarified that the ra-PreambleIndex = 000000 should not be used for RN. 2) How to count ra-ResponseWindowSize for RN should be addressed. Two possible options: A) count only Un subframe reserved for backhaul link (Un) communication; B) count both Un subframes reserved for backhaul link (Un) commincation and the subframes used for normal UE communication. Even though both methods can work, it has to be addressed in the specification as both the RN and the DeNB has to have the same understanding of the count method. With the same ra-ResponseWindowSize, from the DeNB point of view, the actual window for RN would be longer than for normal UE with option A), while the scheduling opportunity for RN would be less than normal UE case with option B). One or more new enumerated value for ra-reponsewindowsize may be necessary to ensure equal opportunity for RAR to RN in Un subframe for option B). 
Given the advantages of non-contention base RA and as no additional work is needed to provide dedicated preamble to RN in the intra-cell HO case, S1 and S2 can be excluded. Considering the simplicity in DeNB behaviour and in the standardization work, S3 is preferred to S4.

Proposal 2: For intra-cell HO, it is proposed to conclude that non-contention based RA without Un subframe restriction can used.
3. Conclusion

Proposal 1: The D-SR failure is handled as RLF on Un, and the RN performs contention based RA to recover from the failure.
Proposal 2: For intra-cell HO, it is proposed to conclude that non-contention based RA without Un subframe restriction can used.
4. Reference

[1] R2-10xxxx Draft_report_RAN2_70_Montreal.doc
[2] R2-102337, “RLF handling and RACH procedure for relay”, NTT DOCOMO, INC.
[3] R2-101102, “Discussion on Random Access Procedure for Relay,” CATT. 
[4] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource Control (RRC); Protocol Specification".
[5] 3GPP TS 36.323: “Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data Convergence Protocol (PDCP) Specification”.
[6] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2".
[7] R2-103093:
Key change on the fly
Ericsson, ST-Ericsson
Disc
