
3GPP TSG-RAN WG2 Meeting #97bis 
R2-1703156 
Spokane, USA, 3 – 7 April 2017
Agenda Item:
10.3.1.4 
Source: 
ASUSTeK

Title:  
RACH resources within a cell
Document for:
Discussion and Decision
1. Introduction

According to RAN2 #95 meeting [1], it is agreed that L2 functions and RRC in LTE as baseline, and RAN2 #96 meeting [2] agreed that both contention-based and contention-free random access procedure should be supported in NR as well as following the steps of LTE. Hence random access procedure in LTE could be a good starting point to develop random access procedure for NR.

	RAN2 #95 Agreement:

1: The following aspects are captured as guidelines in the TR.

[…]
L2 functions and RRC in LTE as baseline


	RAN2 #96 Agreement:
1: Both contention-based and contention-free RA procedure should be supported in NR.

2: Contention-based and contention-free RA procedures follow the steps of LTE (does not preclude consideration of 2 step RA)

3: RAN2 should strive for as much commonality in random access procedure as possible across all use cases.


This contribution shows our opinions on commonalities of random access procedure between LTE and NR, especially focuses on preamble resources.
2. Discussion
2.1 Random Access preamble resources

In LTE, preamble resources, e.g. PRACH resources and/or preamble index, are common in a whole cell. If it is also assumed in NR, e.g. PRACH resources and/or preamble resources are common for TRPs of the same cell, a contention based preamble transmitted by a UE may be received by multiple TRPs of the same cell which are close to the UE. An example of a UE and two TRPs in a cell is shown as below.
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Figure 1: Random access involving with multiple TRPs

Then, the issue is whether network is able to differentiate the preamble is transmitted by the same or different UEs. Network needs to decide where, e.g. in which TRP(s), to provide RA response(s) and to decide the content of the RA response(s). UE(s) may also need to decide how to handle the responses if multiple responses corresponding to the same preamble are received. It is unclear whether it could always be handled by coordination between TRPs. Latency to reply response(s) may be increased due to coordination.
Observation 1:
If preamble resources are common in a whole cell, coordination between TRPs for random access procedure may be required.

However, if TRPs are not always coordinate properly, radio resources may be unnecessarily wasted. An example is illustrated in Figure 2. A random access preamble transmitted by the UE is received by TRP1 and TRP2. Then, multiple responses to the preamble, e.g. Msg2, would be provided by both TRPs. Considering random access procedure in LTE as baseline, the UE generally adopts first received Msg2 and performs Msg3 transmission accordingly. Thus, Msg2 from TRP2 is redundant and resources for Msg3, carried by the Msg2, are unnecessarily wasted.
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Figure 2: LTE random access mechanism involving with two TRPs
Observation 2:
If preamble resources are common in a whole cell, redundant Msg2 may occur and resources for Msg3 may be unnecessarily wasted.

Additionally, if a scenario for UE to access a specific TRP, e.g. to acquire corresponding TA, should be supported, handling is needed about how to let the specific TRP provide the response (if multiple TRPs receive the preamble) or how to let the UE select correct response to adopt (if multiple responses are received).
Observation 3:
If preamble resources are common in a whole cell, a mechanism to support accessing a specific TRP may be needed, so complexity would be inevitable.
On the other hand, if LTE principle is not adopted, i.e. preamble resources are separated for different TRPs, network needs to distribute the resources to be utilized efficiently, e.g. depends on the coverage of TRPs, the (estimated) number of UEs within TRP coverage, the location of TRPs, or average distribution. And a mechanism is required to let UE be aware of preamble resources for different TRPs in the same cell. It is possibly that additional signaling (e.g. system information) overhead may be required. And a mechanism for UE to select resources for preamble transmission is needed.
Observation 4:
If preamble resources are separated for different TRPs, UE needs to be aware of preamble resources of different TRPs, hence additional signaling overhead may be required.
Observation 5:
If preamble resources are separated for different TRPs, a mechanism for UE to select resources for preamble transmission is needed.
A table to compare the pros and cons of common or separated preamble resources for different TRPs in a cell is drawn below.

Table 1: Pros and Cons of common or separated preamble resources for different TRPs in a cell
	
	Preamble resources are common
	Preamble resources are separated

	Pros
	Same as LTE.
	No ambiguity about which TRP should be involved in RA procedure:
1. No need for TRP coordination.

2. Prevent redundant Msg2 and waste of Msg3 resources.

	Cons
	1. Complexity and latency for TRP coordination.
2. Redundant Msg2 and waste of Msg3 resources if coordination is not perfect.
3. Complexity for accessing a specific TRP.
	1. Complexity and signaling overhead for UE to be aware of preamble resources for different TRPs.

2. Complexity for selection of preamble resources.


Since both alternatives have impacts on NR system design, including both network and UE sides, it should be decided earlier on whether preamble resources are common or separated for TRPs of the same cell.
Proposal:
To discuss whether preamble resources are common in a whole cell or separated for different TRPs in a cell.
3. Conclusion
We have the following observations and a proposal:
Observation 1:
If preamble resources are common in a whole cell, coordination between TRPs for random access procedure may be required.

Observation 2:
If preamble resources are common in a whole cell, redundant Msg2 may occur and resources for Msg3 may be unnecessarily wasted.

Observation 3:
If preamble resources are common in a whole cell, a mechanism to support accessing a specific TRP may be needed, so complexity would be inevitable.

Observation 4:
If preamble resources are separated for different TRPs, UE needs to be aware of preamble resources of different TRPs, hence additional signaling overhead may be required.
Observation 5:
If preamble resources are separated for different TRPs, a mechanism for UE to select resources for preamble transmission is needed.
Proposal:
To discuss whether preamble resources are common in a whole cell or separated for different TRPs in a cell.
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