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1. Introduction

In recent RAN2 meetings, RAN2 reached some agreements on the RACH procedure, in particular for Message 3 related topics. However, there are still several open issues which were already identified in the past meetings. This document discusses following issues.

· Message 3 contents for each RACH procedure

· BSR transmission after handover 

2. Discussion
2.1. Message 3 contents for each RACH procedure

This section discusses corresponding Message 3 content for each RACH procedure.

Initial access and Radio link failure recovery:

Our understanding is that UE only transmits RRC CONNECTION REQUEST message or RRC CONNECTION RE-ESTABLISHMENT REQUEST message for these cases, even though it’s FFS if MAC header is applied in case of an allocation with more than 72bits. On initial access procedure, RAN2 also agreed that concatenation of RRC CONNECTION REQUEST and NAS SERVICE REQUEST is not supported in Rel-8 and NAS service request is transmitted in RRC CONNECTION SETUP COMPLETE message. Consequently, UE only transmits RRC CONNECTION REQUEST, even when more than 72bits are allocated. On radio link failure recovery, UE doesn’t have additional message which should be transmitted. Hence, UE only transmits RRC CONNECTION RE-ESTABLISHMENT message.

Message 3 content of RRC CONNECTION REQUEST message or RRC CONNECTION RE-ESTABLISHMENT REQUEST message is illustrated in Figure 1. Please note that the order of IEs is not aligned with the ASN.1 format in order to improve the readability. For example, Reserve bits won’t exist in ASN.1 format. 

For RRC CONNECTION REQUEST, we propose that RAN2 confirmed that only initial UE ID (40bits) and Establishment cause (4bits) are included except for Message types. Issues would be how many bits are required for IE "Establishment cause" and whether other IEs are also required, or not. In UMTS, 5bits are used for IE "Establishment cause", and 22 causes are defined. We think that 4bits are sufficient for LTE, since only PS domain is supported and RRC CONNECTION ESTABLISHMENT is short enough. Therefore, we should remain 2 bits as unused at this stage, since additional IEs might be required in this release or later release. 

For RRC CONNECTION RE-ESTABLISHMENT REQUEST, we also propose that RAN2 confirms that only Old Cell ID (9bits), C-RNTI (16bits) and Short MAC-I (16bits) are included except for Message types. Therefore, we should remain 5 bits as unused at this stage as same as RRC CONNECTION REQUEST.
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Figure 1: Message 3 contents for Initial access and Radio link failure recovery
In case of having an allocation of more than 72bits, UE needs to add padding to the RRC CONNECTION REQUEST message or RRC CONNECTION RE-ESTABLISHMENT REQUEST message. This leads to two questions: First question is whether UE really needs to support the case that eNB allocates more than 72bits, or not. If eNB always allocates 72bits for non-dedicated preamble, UE doesn’t need to support padding for these cases. This point should be clarified first. We rather prefer this for the simplicity. If UE needs to support the case that more than 72bits are allocated, e.g. for non-dedicated preamble handover, second question would be whether padding is supported by RRC, or MAC. In case allocations with more than 72bits are seen as necessary for non-dedicated preamble, our preference is to use MAC to add padding, since RRC message generation should not be affected by grant allocation in Message 2. Therefore, normal MAC header is used for this scenario.

Proposal 1: RAN2 should confirm content of RRC CONNECTION REQUEST message or RRC CONNECTION RE-ESTABLISHMENT REQUEST message as illustrated in Figure 1.

Proposal 2: RAN2 should discuss the necessity of allocations with more than 72bits for non-dedicated preamble case.

Proposal 3: In case allocation with more than 72bits are required, padding should be added in MAC (i.e. normal MAC header is used)

Uplink data resuming:

UE always needs to include C-RNTI in Message 3 for uplink data resuming, since only non-dedicated preamble is possible. Additional information which should be transmitted is a BSR. However, only 8bits are remaining for MAC header in order to fit Message 3 size to 72bits (C-RNTI (16bits), BSR (24bits), and L1 CRC (24bits)). Therefore, it should be possible to use only one MAC sub-header (i.e. 8bits) in this scenario as discussed in [1]. Question would be whether one LCID should be reserved for the combination of C-RNTI and BSR. eNB expects that C-RNTI is included, since non-dedicated preamble is used. Therefore, eNB can decode both C-RNTI and BSR, even if only LCID for BSR is included. We propose LCID for BSR is used to show both C-RNTI and BSR for Message 3, since space of LCID is not so big. The structure is illustrated in Figure 2.
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Figure 2: Message 3 contents for uplink data resuming
Proposal 4: LCID for BSR means combination of C-RNTI and BSR in Message 3 in case of non-dedicated preamble

Downlink data resuming:

Both non-dedicated preamble and dedicated preamble are supported for the downlink data resuming case. For the  dedicated preamble case, Message 3 wouldn’t be specific compared with normal uplink message from contents perspective, even though procedure itself has several issues as discussed in [2]. Therefore, only non-dedicated preamble case is discussed here.

C-RNTI and CQI would be required in Message 3 in case of DL data resuming by non-dedicated preamble. Although there is some agreement that wideband CQI would be 4 bits in RAN1, it’s not clear how much space should be reserved for CQI at this moment in Message 3. The inclusion of the rank indicator, precoding matrix indicator (PMI) and frequency selective CQI should be discussion topic in RAN1. We propose that RAN2 agrees to prepare 24bits for CQI space by using only one MAC sub-header to have CQI LCID and RAN1 then decides the contents of the 24 bits. As discussed in UL data resuming, eNB expects C-RNTI inclusion in case of non-dedicated preamble. Therefore, LCID for CQI indicates both C-RNTI and CQI (24bits) in Message 3 in case of a non-dedicated preamble. The structure is illustrated in Figure 3.
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Figure 3: Message 3 contents for downlink data resuming
Proposal 5: LCID for CQI indicates combination of C-RNTI and CQI (24bits) in Message 3 in case of non-dedicated preamble

Handover complete transmission:

Handover complete message is transmitted by using a normal PDCP header, normal RLC AM header and normal MAC header as already agreed in Jeju meeting. In the dedicated preamble case, Message 3 wouldn’t be specific compared with the normal uplink message from contents perspective as same as DL data resuming, even though the treatment of BSR is still FFS as discussed in section2.2. Therefore, only non-dedicated preamble case is discussed here. We propose to use a LCID for DCCH to indicate the combination of C-RNTI and DCCH (24bits) in Message 3 in case of non-dedicated preamble as same as other RACH procedures, since eNB can detect C-RNTI.
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Figure 4: Message 3 contents for Handover complete transmission
Proposal 6: LCID for DCCH means combination of C-RNTI and DCCH (24bits) in Message 3 in case of non-dedicated preamble

2.2. BSR transmission after handover

This section discusses BSR transmission after handover, which was identified as one remaining issue in Jeju meeting.

Whether handover complete message should be prioritized, or BSR should be prioritized is not clear at this moment. In Jeju meeting, it was confirmed that handover complete message should not be delayed in order to avoid path switching delay. On the other hand, it’s also agreed to transmit BSR after handover. In UMTS, a MAC control element is always prioritized over DTCH/DCCH. However, this may lead to a delayed path switching, which is not preferable. One simple solution is that handover complete message is always prioritized over BSR in order to avoid the path switching delay. However, this issue is not only for Message 3, but also for normal handling of MAC control elements with respect to RRC signalling. In case several MAC control elements exist, it may occur that RRC message transmission is blocked by MAC control elements e.g. in limited radio resource condition. Therefore, general solution might be necessary
Proposal 7: RAN2 should study and define method to decide priority between MAC control elements and RRC messages

3. Conclusion
This document discusses Message 3 contents for each RACH procedure and BSR transmission after handover. We propose RAN2 agree following proposals

Proposal 1: RAN2 should confirm contents of RRC CONNECTION REQUEST message or RRC CONNECTION RE-ESTABLISHMENT REQUEST message as illustrated in Figure 1.

Proposal 2: RAN2 should discuss the necessity of allocation with more than 72bits for non-dedicated preamble case
Proposal 3: In case allocation with more than 72bits are required, padding should be added in MAC (i.e. normal MAC header is used)

Proposal 4: LCID for BSR means combination of C-RNTI and BSR in Message 3 in case of non-dedicated preamble

Proposal 5: LCID for CQI indicates combination of C-RNTI and CQI (24bits) in Message 3 in case of non-dedicated preamble

Proposal 6: LCID for DCCH means combination of C-RNTI and DCCH (24bits) in Message 3 in case of non-dedicated preamble

Proposal 7: RAN2 should study and define method to decide priority between MAC control elements and RRC messages
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